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1.0 PURPOSE

2.0

3.0

The purpose of this procedure is to establish protecols for the processing of surface-waier samplgs
collected with automatic sampleis during snowmelt runoff, storm runoff, and pond cischarge events
at stream gagjing stations at Rocky Flats Plant (RFP).

SCOPE

These procedures apply to all Environiantal Management D partment (EMD) and subcontractor
personne! performing sampling as part of the event-related surface-water monitoring program at
RFP. Physical and water-quality variables inclirded in thi. program are described in the Work Flan
for Event-Related Surface Water Monilering cind Secliment Characterization (ZG&G, 1901a).
Procedures for the aperation of the automatic samplers are described in Opeicdions Procedure 5-
21000-OP3-SW.11 - Operation and Maintenance of Stream Gaging and Sarapling Stations (EGAG,
1261b).

REFERENCES

34 Source Heferences
e Isco, Inc., 1990a. Instruction Manual for Mode! 37C0R /3740 Refrigerated Sampler.
[ Isco, Inc., 1590b. Instruction Manual for Model 3700 Portable Sarmpler.

3.2 Internal Raferences

o EGAG Raucky Flats, Inc., 198ta. (Drait) Worl Plan for Event-Relaied Surface Water
Monitoring and Sediment Characterization,

© EGAG Rocky Flats, Inc,, 1991b. EMD Operations Procedures Manual: 5-21000-
OPo-SW: Surface Water.

@ EGAG Rocky Flats, Inc,, 1991c. EMD Cperations Procedures danual; 5-21000-
OPS-FO: Field Cperations.




EVENT-RTULATED SURFACE-WATER SAMPLING
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L] EG&G Rocky Flats, tnc., 1090, (Draft) Environmental Evaluation Procedures for

4.0

5.0

Waste Management Areas at Roosy Flats.

LAY

LIMITATIONS AND PRECAUTIONS

41

Sampling crews will be responsible for callecting, containerizing, labeting, and ship;ing of
sardes, as well as maintalning and pronaing awtematic samplers and flow meters for the
nexdt sampling event.

PAEACQUISITES

5.1

52

Personnel executing the protocol, doscrived in this Operations Procedure should be

instritctect in the opoeration of the cwlomatic sampless and iow-measurement enipment

userd at the gaging stations, Atleazl cne persoron tha [eki oraw should hiave ong (1) year
of fivld expericrice sampling aither sipfecs waior or grovs b aotar, Al fleld porsonna! shiculd
have satisiisd Qceupational Safety coid Heelth Adaindgtonion (O8HA) training requ, aments

for work al hazardous wasie sites {7 CFRL 1910120}

Exch sampling crew will be requiread to obtain the follo Jing eguipment prior to sampling:

Sampla containers/bottles
Cuolors

Thermometor

Plus ice

Samjts labels

Chain-of-Custody forms

Cusiody soals

Lecontamination equipment
Sample preservatives (HNC,, HCI)
Fiastic baggies for containers and blue ice
Strapping énd clear tape
Garbage hags

Heplacument twibing

e & 9 2 % & & o 5 8 &5 & & &

Black wate: 5ro0f pen

L 4l
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] Recharged nicad) batterdes

® Field data transfer equipment (faptop coinputer)
6.0 INSTRUCTICHNS

MO

The following egquipment is preseni at cech a0ing station Included in the  entrzlated
surlace water monitoring program:

s luco Model 37008 Refrigerated Sovnpler
® tsco Model 3220 or 3230 Flow Moter

Some stations may also be equipped with:
o lsco Model 3700 Portable Sampler
6.1 Femoval of Composite or Sequentic! Srmple Containers from Autorantic Saciplers

8.1.1  Upon arrival at the gaging station, nnlock the instrument enclosure and remove e

top aryd front panels to expou:e 0 automatic sampling equipment,

6.1.2  Open the door of the refrigarated samipler (Isco Model 3700R) ¢f rerove the top
and center sections of the portaiily samoler (Isco Madel 3700).

6.1.3  Remove the compasite sarple container or rack of senuantial sample cordiners.
The rack of sequeniial bottles shoid be rermoved frorn the 37000 by Hidng the Lon
edge of the rack to disengage & & m the two ramps, and puiling it straighi Gt o
the refrigerator. Cere must be tios not to cateh tho rack on the distrdbutor arm.
Fotiizs in the Isco Model 3700 samiler are directly accessible once the top &nd
conter soctions of the samiier have been removed. 1 hioth cases, ai the samjaing
crew's discretion, caps can be placed on beiles to prevert spilage duiing
handiing.

L 4
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8.2 Composiiing of Sumples

When the autornalic sampler bas collecied samples in tha sequential mode (using
sequential sample contaners), the samples that were collected during the event being
studied may be combir .Jd to yield a representative composite sample. Two types of
composite samples may be ¢generated during this program. These are flow-weigided
composites and equal-volume cornposites.

HOTE
Equal-volume comnocite samples may be gencraled by combining an equal voiume
of wrter rom enii of the sample conlziners thet were filled duwiing the event haing
geinnled. Sarmales ehoukd be combiizd with an efort made o inaxinize Witul sunmle
volwne,  This will ba sooomplished by using; iy entire volome of tha secauf_.:u%.i;d
sample containing the low st liquid kavel and using equal volumes from each ol L
oiher sansie dboities.

o
.

Secuential samples shout! be capped and gently shaken immediately price to
conpositing o resuspend any solids that may have setiled to the beitom of the

container,

6.2.2  Mioneure an equal volume of each sequaential sample to be combined in a 1-liter
vlass graduated cviinder and pour this aliquot into the composite contaliier. A
¢ines comnposite container should be used for organic samples and a polyethylane
or teflon composite container tor metal or radionuclide samiples.

6.2.0  FRinse the oylinde: with distided waler botween measure.nent of each seqiontial
sample. Care mest be teken to drain the eylinder as completaly as possilt. riter
each ansa o avold diution of the sample. Rincate from this procedure shoue! be
handied as described in Cpaerations Procedure 5-212000-0PS-F0.07 - Handiin: of

Decontamination Watar and Wash Water (EG8G, 1931¢).

NOTE
Flow-weiahted eciaposite samiples will be genorated by combining volumos of wiier
from each o) the sampi: containers propoitional to the flowrate at the thane ouch
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sample conteiner was filad. Sameples should be combined with an elfor? made to
maxicmize {io tele! gamplz voiume, This will be accomplished by using the eatire
volurae of the sample coilzeted at the highost flowree and using propocisnal voluwies
ot sample from preceding and following boitles. For any glven garanling time, the
raiin of the flowrate at tha? tima to the raaximum fowrate during the sarpliog pariod
multinliad by the volume of the sample collocted «l e maxinurm fiowrate wil give the
fiow-vreighted volurae for that sampling time to %z used In the composite sa:aple.

6.2.4 Remove strip-chart from flow mater or intzrrogate flow meter using iap-top
cornputer to obtain a table of level or flowrats data versus time.

625 Using the level or flow data obiained I step £.2.4, determine the maximum water
lovel or flowrate at whizh a sample was cotlecied duiing the sampling pariod.

oz
a]
-

For each saquenticl sample, ealculate the ratio of the water level or fiowiste at the
tirmg that the sample was coflected 1o the madimum water lovel or flowrta.

A8.27  For each sequentia! sample, my iply the ratio calculsted in step 6.2.5 by the
valume of samnle collected at the maximum water leve! or fowrate. This will give
the fow-waighted volume for vach sample.

6.2.6  Sequential samples should be capped and gently shaken immediately prior to
compnsiting to resuspend any solids that may have seiiled to the botiom ¢ the
container,

6.2.9 Using the low-weighted velumes caleulated i step 5.2.7, measuie an éhiquct from
rach sequential sample to be combined in a 14iter clags graduuted cyitader and
pour this aliquet inlo the cemposite container. A glass ¢ posite containar £hoidd
b used for arganic saminles and a polyathyiane or teflon composite containsi for
etal or radionuclide samples.

6.2.10 Tinse the cylinder with distiied walsr Letwooen measurement of each sequantial

semple. Care must be ken 1o digin the cylinder as completely as pos:Lie alter

ench Anse to avoid ditvtion of ihe sample. Rinsale from this procedure siouid be

6

L 2}
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6.3

handied as described in Operations Procadure 5-212000-OPS-70.07 - Handling of
Deconiamination Waier and Wash Water (EG&G, 1391c).

Transfer of Samples to Liboralory Containers

6.3.1  Before sampling the water In the composite or senuaniial contalners, contalie:
should be capped and shaken to rezuspend all solids which may have setiled 1o
the bottom. This procedurg should b repeaied frequently throvighout the sarmpling
procedure,

6.3.2  Using a funnel, if necessary, pour sample aliquols intu th: proper laboratory
containers for the analyses to be pordomed. A swinless-stool funnel sheuld be
used when sampling for oraenic analyies, and a polyetivieie or teflon fimnel
chould be used for metats and radiopadtidies.  Auachment 1 lists the types of
containers and volumes required for the varizus anaiytes of inlarest,

6.3.3 lLabel cample contaitors, preseive samples as nescasary (see Mtachment 1 ior
presgvative requiremants), and placs sampk s i ceolors in accordanes with
Operations Procedurs 5-21000- 0PG50 13 - Containgiizing, Preserving, Hendling
& Shipping of Soil and Water Samples (EGAG, 1505¢)

Preparation of Automatic Saraplers and Flow Motors for Suhecgunit Tampling Evenis

Vhen the processing of surfaco-water samples 1or a single avent ia complete, the sampling

crew should prepare the gaging station for the naxt sarmpiding cvent. The Viork Plan tor

Event-Relaterd Swifece Water Monitoring ard Sadimant Che

rovintion (EGE&G, 108a)

should be consulted for fiicrmation on typer of @iehics to Lo suine et and whicthar the

sampler should be sat in the composite of segquen iz samphag Mode.

6.4

Place clean composite or sequential containers in ihe lsco avtornatic samplar.
When using composite sumple beiiles, the pump twhing should be ingetod i ign
the holg in the boile lid. Whan changing frots e sequential mode to the
compesita sample nende or vice versa, Bye dietribulor ann assembly in the sampler

st be changed ace wuingly. szsun (‘."i.‘-pere.:!ic;ns Procecirs T 00G-GRS-SW T

7

L ol
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8.5

6.4.2

- Operation and Maintenance of Stream Gagingg and Saimpling Stations (EG&G,
1991b), and the Instruction Manuals for the isco 5700 {Isco, 1990Db) and 37008
isc0, 1920a) sampiers for correct procedures for all facets of autornatic samplar
use and programming.

Fru';x 2 ihe autormatic sampler for the next event. Consult Operations Procedure

212000-0FS-3VW. 11 - Operation nnd Maintenance of Stream Gaging and
Sampling Stations (EG&G, 1991b), s the lastincdon Manuals for the lsco 3700
(Isco, 1990b) and 37008 (Isco, 1990a) samplers for correct procedures for il facets
of automatic sampler use and progiramiming.

Pacomtamination of Autaratic Sameting Eguismont

a2

(&3]
-

€53

Secontarninate @il sequential and composite sample containers and prepare for
rouse after they havo been used dnring a sainpling avent. Procedures foo proper
cloaning of these comainers are dotaiied In Operations Procedure 5-212000-0OPS5-
1 3.03 - General Ecuipment Decontumination, Saction 5.4 (RG&G, 1891¢).

Containerize and disposs alt water used during decontaimination in accordence with
Ciperations Procedure £-212000-0PS-70.07 - Handling of Decontamination Water
and Wash Water (FGAT, 1991¢).

Durring normal samgiing aperations, the automatic sanpler itself shouid not recquire
cleaning. Cleaning should be periormed as a quaiisily maintenance activity, hMove
frzquent cleaning of the autcinalic samplers may be perforined at the disereiion of
the tield crow if L intardor or exterior surfaces of the sampler appear saled or
cgusty,  Whon cieasing of the esmpler is necessaty, teocodures outiined in
Cperations Procedure 5-712000-078-8W.11 -~ Opuration ond Maintananse ¢f
Siream Gaging and Carapling Stations (HGAG, 15810 should be followed.
Docontamination water from this procedure should be bandiad as deseribed in
Cpserations Trocodure & 212000-0P5 F0.07 - Handiing of Decontarnination Waler
anid Wash Weter (EG&E, 15910).

-y
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Field crews should reond summany informzation ol daily aciivities i the Field
pctivity Daity  Log. The field activity dally 1o parrative should creats &
chronological record of 16 sampling crew's activities, including the date and time
cach i fo visted Mo dsdons of sampling actjvities at each station, protzlons
encatiyored, devialions ihis Qperations Procsdure, and the numie of Field
Activity Daily Log Bhoets Loed Lo record sampling crew activities for & given day
wil also be aiuded. Log cuttics should hiclude, at @ rinirum, the following

information:

° Pala and e o 2ach entry OF activity

& Tlnes Of 7, S CTeW

& slarmes of edviaiona o the site dunng futd activities

“ Gaging station 1o

© Made of atorm e sampr (composite of sequential) upor hotn arrival
angd denariurs

W Riathod 6f samins (eriuerntial, agual-volume cotnposite, of flow-wedehied
COmNOniLe,

& Pote and e canpig §oogram utarted (frst sampla)

! Pinto and tme & Brogranm oncen (st samply)

& Pamber ¢f ST roidensted

& Time interval Lotween saeles

£ Sotlie vorume and inaterizl

L Sanount of sovapls in hoitle

‘ Snge al whah et Jing progrars initiatod

b Pyne of everd sorsdoed

& et coroii

¢ Comments and ol ani iong

Authentication of tho oo aplation of il ocednes s docnmented by signing tho last page ol e

ficld activity dai

v lag eniry tor 2a6i1 iy,
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Attachment 1: Sampie Volume, Container, and Freservalion Redgulremanis O Andiyies
in tiie Event-Reiatad Surace-Wa, o Moniioring Program

LR

R MRG0 257244 7 O T Oy TR (IR RTI T  SR MATERN 1 D Y Al ARG RS R A RS LT R AT A R o U T

Class ¢! Anaiyles Yolume of Yolume Progzrvalive Containos
Voadividuul Regudred for Tune
Sonuential Samples  Anailytical
Cellogied from KMethods

Automatic Jampler
[0 o b WP T o MO (ST i i TP i Y A T M KRNy = CrOR v 1 b T B i PRRCER L L el SR R DR R L B )

Target Anaiyte List {TAL) 11 100 mi HNQ, to pH<2 Folyethylene
Metals

Non-TAL MMetals 1 100 ml NG, to pH<2 Polyethylens
Radionuclide:; 11 200 mi HNGQ; to pH<2 Polyethylcne
Target Cormpuund List 250 ml 2x il Coal 400 Class-Arnbey

(TCL) Semi-Yoletios

TCL Volatitas L0 mi 3 x40 ml Cool 4G Glass-VOA
HCUto pH <2

Pesticides/PCBs 350 il 2x 11 Cool 4G (ilass-Amber
Indicators
Total Dinoclad Solidds 1 100 ml Coul 4o Poiyethyirno
Total Sus - auied Solids 11 100 ol Cout 40 Polyotington
pH 11 A0 Cooi 400 Pelyathylone
Nitrate 7 106 mi Cool 4.0 Folyettiienn
%

Yolatiles samples cannot be collected ustog automatic samplers aod must be
collected manually,

10




i

OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD OPERATING PROCEDURES Procedure No.: : SW.11, Rev. 1
MANUAL Page: 1 of 60

Effective Date: January 13, 1992
Category 3 Organization: EMD

TITLE: OPERATION AND MAINTENANCE
OF STREAM-GAGING AND SAMPLING A?:)roved by:
STATIONS This is &

CONTROLLED DOCUMENT
A ;::r: e BOCKY FLLTS P ANT 'ﬂ“‘w-o p@.ﬁ y29 72~

EXVIRONMENTAL MANAGEMENT DEPARTMENT EMD, Manager Date
This is @ RED Stamp yapLE OF CONTENTS
L | ol

TABLEOF CONTENTS . ... ... . i e 1
1ICFURPOSE . ... .. i P 4
P e e e e e e e 4

L0 REFERENCES .. e e e e 4
3.1 SOURCE REFERENCES ........ R L4
3.2 INTERNAL REFERENCES ............... e 4

4.0 UMITATIONS AND PRECAUTIONS ... . e et et v e 5
5.0 PREREQUISITES . ... ittt e e e e e e e e .. 5
B.0 INSTRUCTIONS ... e e e e e 5
6.1 OPERATION OF AUTOMATIC SAMPLERS . . ... ... . i i i 6
B.1.1 PrOgrammIiNg .. ...ttt e it 6

6.1.2 Conversion from Sequential to Composite Sampling . ....................... 8

6 1.2+ Conversion of the Isco Model 3700R Refrigerated Sampler . ... .......... 8

6.1.2.2 Conversion of the isco Model 3700 Portable Sampler ... .............. 9

6.2 OPERATION OF FLOWMETERS . ................ e 10
621 PrOQraMMING . . ..o v i ettt e e e e e 10

822 Operation of the Bubbte Rate Adjust Valve (Model 32300nly) .. ............... 16

6.3 MAINTENANCE OF AUTOMATIC SAMPLERS . . ... ... . . e 17
6.3.1 Cleaning the Sampler ... .. ... .. . ... .. .. e 17

6.3.2 Replacement of the Pump Tubing . ... ... ... ... . i e 18

6.3.3 Changing the Internal Desiccant .. ....... ... ... ... ... ... . .. i, 20

6.3.4 Charging the Nicad and Lead-Acid Battery Packs . ... ... . . . vy 21

B.3.4.0 Charging .. ... oottt e e e e 22

6.3.4.2 Fuse Replacement . .......... ... . . . i 23

1 T R 20ROt ASSIE IbAT-LgL’UuN!
n»& ‘LA\& 5 (CLung S

Date &PL \bc) ran




3
¥

OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

EG&G ROCKY FLATS PLANT Manual: §-21000-OPS
EMD OPERATING PROCEDURES Procedure No.: _ SW.11, Rev. 1
MANUAL Page: 2 of 60
Eftective Date: January 13, 1992
Category 3 Organization: EMD
6.4 MAINTENANCE OF FLOW METERS ... .. ..tititttnieeaineraeninenannns 23
6.4.1 Careofthe FlowMeter Case . ........ ...t iienanaannneneenns 24
6.41.1 CareoftheCase Seal ........... ...ttt 24
6.4.1.2 Preventing Moisture Damage . .............ovvrvuenn.nin I 24
6.4.2 Reactivation of the DesiCCaNnt . ... ... ..ttt ie it 25
6.4.2.1 Checking and Regnerating the Internal Case Desiccant ................ 25
6.4.2.2 Regenerating the External Desiccant Cartridges . .. . ........... e 26
6.4.3 Bubble Line Maintenance (Model 3230 Only} ........ e 27
6.4.4 Maintenance of the Internal PIOter . . ... .. .. .. .ttt 28
6.4.4.1 Changingthe Paper Roll . .. ... .. .. . . . . i 28
6.4.4.2 InstallingaNew Paper Roll . . ... .. ... . i 29
6.4.4.3 Re-threadingthe Paper ... ... ... it i 29
6444 InkRibbonReplacement . ... ...... ... ... . il 30
6.4.5 Charging the Nicad Battery Pack . ........... ... . s 31
6.45.1 Charging ... ..ottt e 32
6.4.5.2 Fuse Replacement ... ... i ittt e e 32
6.5 FLOWLINK SOFTWARE DATATRANSFER ... .......ooiiiiinnn.s S 33
6.6 DOCUMENTATION . . ... e e e e e s [ 34
7.0 DISPOSITION . e e e e 35 -
ATTACHMENT 1 Automatic Sampler Description . . .. ... ... ... ... 36
ATTACHMENT 2 Automatic Sampler Operation . . . ...........co i . 37
ATTACHMENT 3  Automatic Sampler Keypad Functions . .. ... .. ... e 39
ATTACHMENT 4  Automatic Sampler Time-Paced Sequential Sampling . ............ 40 .
ATTACHMENT 5 Automatic Sampler Time-Paced Composite Sampling ... .......... 42
ATTACHMENT 6  Automatic Sampier Interactive State Structure . . .. ... .. P a5
ATTACHMENT 7  Automatic Sampler Configure Option Functions ... ........... .. 46
ATTACHMENT 8  Flow Meter Description .. ........................ [ 47
ATTACHMENT ¢  Switch and Keypad Description . . ... ... .. ... .. it 48
ATTACHMENT 10 Internal Plotter Description . .. ... ... . .. . . .. 51
ATTACHMENT 11 Programming OVeIrVIEW . .. ... ...ttt e 52
ATTACHMENT 12 Nicad and Lead-Acid Battery Packs . ............covtiiuinn... 53
ATTACHMENT 13 Internal Plotter Example Repart ............... ... ... ..., 54
ILLUSTRATION 1 Isco Model 3700R Refrigerated Sampler . ...................... 56
ILLUSTRATION 2 Isco Model 3700 Portable Sampler . .......................... 57
ILLUSTRATION 3 isco Model 3220 Flow Meter Front Panel . ..................... 58

2




OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

EG&G ROCKY FLATS PLANT Manual: 5-21000-0OPS
EMD OPERATING PROCEDURES Procedure No.: SW.11, Rev. 1
MANUAL Page: 3of 60
Etfective Date: January 13, 1992

Category 3 Organization: EMD
IWLUSTRATION 4 1sco Model 3230 Flow Meter Side View . . ... ... i, 59

iLLUSTRATION §  24-Position Keypad .. ...ttt it iinennannns 60

LY




3

OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD OPERATING PROCEDURES Procedure No.: SW.11, Rev. 1
MANUAL Page: 4 of 60

Effective Date: January 13, 1992
Category 3 Organization: EMD

1.0 PURPOSE
The purpose of this Operations Procedure is to establish protocols for the operation and maintenance of
automatic sampling and flow-measurement equipment at stream-gaging and sampling stations at the Rocky
Flats Plant. Procedures are described in detali for the day-to-day operation and periodic maintenance of
the equipment. Additional information is available in the instruction manuals for the specific equipment
discussed hergin.
2.0 SCOPE
These procedures apply to all Environmental Management Department (EMD) and subcontractor personnel
involved with stream gaging and surface-water sampling as part of the event-related surface-water
monltoring program at RFP. These procedures instruct the personnel in the correct execution of protocols
.+ the operation and maintenance of the automatic samplers and fiow meters used at stream-gaging and
.. r.2iing stations included in this program. |
30 REFERENCES
3.1 SOURCE REFERENCES

1. lIsco, Inc., 1990a. Instruction Manual for Model 3220 Flow Meter.

2. lsco, Inc., 1990b. Instruction Manual for Model 3230 Flow Meter.

3. lIsco, Inc., 1990c. Instruction Manual for Mddel 3700R /3740 Refrigerated Sampler.

4 Isco, Inc., 1990d. Instruction Manual Model 3700 Portable Sampier.

5. Isco, Inc, 1991e. Instruction Manual for FLOWLINK Software.

3.2 INTERNAL REFERENCES

1. EG&G Rocky Flats, Inc., 1991a. (Draft) Work Plan for Event-Related Surface Water
Monitoring and Sediment Characterization.
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2. EG&G Rocky Flats, Inc., 1991b. EMD Operations Procedures Manual:
5-21000-OP$-SW.10: Event-Related Surface-Water Sampling.

3. EG&G Rocky Flats, Inc, 1991c. EMD Operations Procedures Manual:
5-21000-OPS-FO: Field Operations.

4.0 LIMITATIONS AND PRECAUTIONS

Stream-gaging and sampling crews will be responsible for the operation and maintenance of automatic
samplers and flow meters as well as the transfer of collected data using the Isco FLOWLINK software.

5.0 PREREQUISITES

Personnel executing the protocols described in this Operations Procedure should be instructed in the
Hins of the automatic samplers and fiow-measurement equipment used at the gaging and sampling -
Ui /4 least one person in each field crew shouid have one (1) year of field experience sampling either

zi- ace water or ground water. All field personnel should have satisfied Occupational Safety and Health

Administration (OSHA) training requirements for work at hazardous waste sites (4d CFR 1910.120)

Each sampling crew is required to be equipped with the following items during the' operation and
maintenance of stream-gaging and sampling stations:

» Spare desiccant

Replacement tubing

Field data transfer equipment (laptop computer)
_ Plotter paper

6.0 INSTRUCTIONS

This section contains information on the operation and maintenance of automatic samplers and flow meters.
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6.1 OPERATION OF AUTOMATIC SAMPLERS

See Attachments 1 and 2 for a description and overview of the automatic samplers. llustration 1
“hows an Isco Model 3700R Refrigerated Sampler and lllustration 2 shows an Isco Model 3700
¥ ariable Sampler.

“Nsigh

6.1.1 Programming

NOTE
The Liquid Crystal Display (LCD) is used to prompt the user through the programming and
configuration process and allows the user to monitor a running sample routine. The LCD
is located on the control panel of both the Isco Model 3700 and Model 3700R samplers.

There are two types of displays: displays that communicate information about the
sampler's status and those which require input from the user via the keypad. Displays
which require input can be identified by a blinking word or number. The blinking word or '
number serves as a prompt for input.

Configuring and programming the Isco Model 3700 and Model 3700R samplers is
accomplished by responding to displays and prompts on the LCD by using the keypad.
The keypad is located on the control panel of both the Isco Model 3700 and Model 3700R
samplers. Attachment 3 explains the function of each key on the keypad. An audible
beep should be heard when a key is pressed.

Programming Steps - The steps necessary to program the Isco Model! 3700R or Model 3700
samplers are outlined below: '

1. Turn the sampler on with the ON/OFF key. The sampler always “wakes" up in the
*standby” state. The "STANDBY" message will appear or, if the sampler was turned off while
running a routine, the "PROGRAM HALTED" message will be displayed. Both messages
indicate that the sampler is in standby mode.

2. Press the ENTER/PROGRAM key to access the interactive state. Select the program

sequence. If the user wishes to return to a previous display during the programming
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sequence, he/she can press the EXIT PROGRAM key. The sampler will retumn to the
standby state and the user can repeat steps 1 and 2 and then press the ENTER/PROGRAM
key to scroll through the settings until the desired display is located.

Enter the Sample Pacing settings. The sampler will prompt the user to select either time-
or flow-paced sampling. For the event-related surface-water monitoring program,
time-paced sampling will be selected for most applications. The user will then be prompted
1o enter the time interval between samples. Alternatively, the flow-pulse interval may be
entered if flow-paced sampling is selected.

Enter the Sample Distribution settings. The settings in the Sample Distribution section
allow the user to performn sequential or muttiplexed sampling. The first display asks the user
i multiplexing Is desired. Selecting "NO* means sequential sampling is desired. The .
sampler will then prompt the user for bottle volumes.

Enter the Sample Volume settings. The Sample Volume section contains prompts for the
sample volume. Depending on the selections made in the configure sequence, it may
contain prompts for suction head and for sampler calibration. Because the actual sample
volume varies by = 10 ml, the user should enter a total sample volume that is slightly less
than the volume of the bottle.

Enter the Key Times settings. In the basic programming mode, the user will be asked if
he/she wants 1o enter a specific start time for the routine. If "YES" is selected, the user will
be prompted to enter a start time and date. If "NO" is selected, the sampler will use the
start time delay. The start time delay can be set between 0 and 999 minutes in the Start
Time Delay configure option. : :

. The sampler will automatically return to standby.

From standby, press the START SAMPLING key to start the routine. This will place the
sampler into the “run” state. {f a star time delay has been entered, the delay begins when
the START SAMPLING key is pressed. The user will be prompted to enter the starting
bottle number. To begin with bottle 1, press the ENTER/PROGRAM key. !f no response
is made within 60 seconds, the sampler will automatically begin with bottle 1.




o

OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD OPERATING PROCEDURES Procedure No.: SW.11, Rev. 1
MANUAL Page: _ 8 of 60

Effective Date: January 13, 1992
Category 3 Organization: EMD

9. Use the run state displays while running the sampling program to monitor the
sampler's progress.

NOTE
See Attachments 4 and § for step-by-step instructions on how to program the sampler for
time-paced sequential and time-paced composite sampling, respectively. These
Attachments also illustrate the display that the user will find on the LCD at each
programming step. lllustration 5 shows the 24-position keypad on an Isco Model 3700
Portable Sampler.

The program sequence and the configure sequence are interdependent. The selections
made in the configure sequence determine what settings will be available in the program
sequence. Attachment 6 illustrates the relationship of the program and configure
seguences within the interactive state. Attachment 7 summarizes the options available in

- the configure sequence. Programming in the configure sequence is analogous to the

programming sequence. The display prompts the user to make selections using the
keypad. The user can scroll through ditterent configure options using the jeft and right
arrows.
6.1.2 Conversion from Sequential to Composite Sampling
Several adjustments must be made to both the Isco Model 3700 Portable Sampler and the Isco
Model 3700R Refrigerated Sampler to prepare them for composite sampling. These adjustments
are easily reversed 1o return the sampier to a sequential sampling mode.

6.1.2.1 Conversion of the Isco Model 3700R Refrigerated Sampler

Conversion of the Isco Model 3700R sampler requires the following steps:

1. Remove the sample bottle rack or the bottie locating base.

2. Unscrew the distributor arm nut and remove the distributor arm.
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3. Replace the pump tubing with 40.5-inch composite pump tubing. Route the

tubing into the refrigerator and through the hole in the support bracket. The
support bracket is located directly in front of the distributor arm.

Place the composite bottle in the sampler and route the tubing through the
hole in the bottle top.

6.1.2.2 Conversion of the Isco Model 3700 Portable Sampler

Conversion of the isco Model 3700 Portable Sampler is similar to the procedure
described above except that a float cage assembly must be attached to the hole in the
distributor shaft, and a composite bottle locating deck must be installed in the sampler
base. Conversion of the Isco Model 3700 Portable Sampler requires the following
steps:

1.

3..

5.

Remove the sample bottle rack or the bottle locating base.”
Unscrew the distributdr arm nut and remove the distributor arm.

Install the fioat and float cage. The shaft on the float should be instalied in the
hole in the distributor shaft. The fioat cage is attached to the underside of the
center section using the four screws and 1-inch spacers provided with the float
cage kit. When attaching the cage, reuse the existing lock washers. The fioat
cage should be aligned so that the tubing guide is facing the pump tubing port.

Feed the 34.5-inch composite pump tubing through the port in the center

section. Feed the tubing into the fioat cage tube guide.

Ingert the Idcating deck, open side down, in the sampler base. Reassemble the

sampler.
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6.2 OPERATION OF FLOW METERS

See Attachment 8 for a description of the Isco flow meters. Attachment 9 describes the switch and
keypad in detail and Attachment 10 describes the internal plotter. lilustration 3 shows an isco Model
3220 Flow Meter front panel and lllustration 4 shows an Isco Model 3230 Flow Meter side view.

NOTE
The flow meter LCD is used to prompt the user through the set-up program, to display current
program parameters, and to display total fiow, present flowrate, and level. The display may
be viewed through the window on the front door of the flow meter’s cabinet when the door is
closed. The display is a 2-line, 40-character, dot matrix liquid crystal.

Low Power Indication - When power to the meter falls too low for the unit to operate properly,
tne message "POWER LOST/LOW BATTERY" will appear on the top line of the display. When
power is lost or falls below operating limits, the flow meter will stop accumulating data, and
the internal plotter will not print. However, stored data and program parameters entered into
memory will be retained by the internal battery-backed RAM.

6.2.1 Programming

The Isco Model 3230 Flow Meter and Model 3220 Flow Meter is programmed with the aid of the
dot matrix display. The keypad is used to enter program parameters and to control certain fiow
meter functions. The display is used to show both menu selections available and selections
chosen. The entry selected will flash on the display. The display also indicates operational
status and guides the user through the flow-meter programming sequence by showing the step
being programmed. Each time a key is pressed an audible signal is emitted. See Attachment
11 for an overview of low-meter programming and program steps.

NOTE
The following programming sequence is designed for a specific event-related
surface-water sampling scheme. Changes other than for this specific programming
sequence can be made, and the user is advised to consult the instruction manual
referenced in Section 3.0. Enter the program by pressing the "ENTER PROGRAM STEP"
key, then select choices from the menus presented on the display.

10
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1.0 1. NORMAL 2. LEVEL ONLY
Select "NORMAL" for operation in the normal mode when a primary flow-measurement device such as a
flur - ¢ weir is present, then press "ENTER", Otherwise select "LEVEL ONLY* for measurement of water
‘nannels or culverts, then press "ENTER". Selecting "LEVEL ONLY" will result in a request that units
Lecdfe be entered. Select "FEET", and the program will then skip to step 2.0.

11 SELECT FLOW CONVERSION TYPE
1. STD 2. EQN 3. MANN 4. DATA 5. PROM

Select "STD" for standard flow conversion for flumes and weirs, then press "ENTER",

1.2 ENTER MAX HEAD - RANGE Y000 -X00(
MAX HEAD IN (Units) = Y0XX (Units)

Select a value for MAXHEAD that is the highest water level that will occur in the given flume or weir (read
from top of staff gage). The flow meter's internal resolution is based on this value. (Units = Feet, as

selected in step 1.3)

1.3 SELECT UNITS OF LEVEL MEASUREMENTS
1. FEET 2. METERS

Select "FEET *, then press "ENTER"

1.4  SELECT FLOW RATE UNITS
1. GPM 2. GPS 3. MGD 4. CFS 5. OTHER

Select “CFS" for cubic feet per second, then press "ENTER”,

1.5 SELECYT TOTALIZED VOLUME UNITS: 1. CF
2. GAL 3. CM 4. AF 5. L 6. MGAL

Select “CF" for cubic feet, then press "ENTER".

1.6  SELECT TYPE OF STANDARD DEVICE:

11
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1. WEIR 2, FLUME
Select "FLUME", then press "ENTER". By selecting "FLUME", the program will go to step 1.7.

1.7 SELECT TYPE OF FLUME:
1. PAL-BOW 2. PARS 3. TRAP 4. H

Select “PARS” for Parshall fiume, or "H" for H flume, then press “ENTER".

18 SELECT SIZE: 1.1°2. 2" 3. 3" 4. 6"
5.9" 6. 12" 7. 18" 8. 24" §. 36"

Steo 1.8 will be displayed if "PARS" was selected in step 1.7. Select the size of the flume, then press
TzR". The sizes of iumes for specific locations at RFP can be found in the Work Plan for Event-Related
. intace-Water Monitoring and Sediment Characterization (EG&G, 1991a).

1.9  SELECT SAMPLER FLOW PACING -
1. OFF 2. ENTER FLOW INTERVAL

Because the event-related surface-water monitoring program will usually operate with timed-paced sampling,
select "OFF™, then press "ENTER".

20 SELECT SAMPLER CONTROL
1. ENABLE 2. DISABLE 3. ENABLE BY LEVEL

Select "ENABLE BY LEVEL", then press "ENTER"

21 ENTER LEVEL AT WHICH TO ENABLE SAMPLER:
X XXX FT

Enter the level desired for sampling initiation. This will cause the sampler to be enabled at and above this
level. See the Work Plan for Event-Related Surface-Water Monitoring and Sediment Characterization (EG&G,
1991a) to determine this level.

22  SELECT PLOTTER ON/OFF WITH SAMP ENAB:

12
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1. YES 2. NO

Select "YES®, then press "ENTER". The plotter will be turned on or off when the sampler is enabled or

disabied, respectively. The plotter will not turn off with the sampler until it has printed a time-and-date line
e chart. When stopped, the plotter will print a line similar to: > <, which will cross the entire

.sart. This line alerts the user that the chart generated by the plotter has not been running continuously.

Step 3.0 will be displayed if "NORMAL" was selected in step 1.0,

3.0 SELECT PLOTTER MODE OF OPERATION:
1. OFF 2. LEVEL 3. FLOW

Select "FLOW", and press "ENTER".
<w2p 4.0 will be displayed if "LEVEL ONLY" was selected in step 1.0

4.0 SELECT PLOTTER MODE OF OPERATION:
1. OFF 2. LEVEL

- Select "LEVEL", and press "ENTER".

If "LEVEL" was selected in step 3.0 or 4.0, then step 5.0 will be displayed.

50 ENTER PLOTTER FULL-SCALE READING:
100% LEVEL = XXX FT

Enter the 100% level, then press "ENTER". For event monitoring, the 100% level should be equal to the MAX
HEAD for the particular primary flow-measurement device or estimated maximum head for the channel or
culvert,

If "FLOW" was selected in step 3.0, then step 6.0 will be displayed.

6.0 ENTER PLOTTER FULL-SCALE READING:
100% FLOW = XOOOXX CFS

13
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Maximum flow will be automatically displayed based on the size of the primary fiow-measurement device.
Press "ENTER" to accept this value.

7.0 SELECT PLOTTER CHART SPEED:
1. .5'/HR 2. 1*/HR 3. 2°/HR 4. 4'/HR

Select ".5"/HR" to conserve piotter paper.

80  SET: YEAR MONTH DAY HOUR MINUTE
0K XX XX XK XX -

Enter the current date and time.

9.0 ENTER SITE IDENTIFICATION NUMBER:
SITE NUMBER = XXX

© "¢ she identification number that will be printed on the chart and may be used for subsequent
miniration of the chart record. Use the GS designation for the station. For example, If the station is
G303, enter 003.

10.0 SELECT AUTO PURGE FREQUENCY
1.OFF 2.53.104. 155. 30 6. 60

The units are in minutes. Enter *OFF" for stations operated by batteries and "60" for stations powered from
an AC source.

- 11.0  ADJUST LEVEL: UP/DOWN OR VALUE .
' ENTER PRESENT LEVEL: +XX.)0X FT

Measure the actual water level in the channel using a staff gage and enter the value, then press "ENTER".

120 SELECT RESET FLOW TOTALIZER:
1. YES 2. NO

Select "NO", then press "ENTER".

14
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13.0 REPORT GENERATION
1. ON 2. OFF 3. PRINT

Select "PRINT" for a report printout, then press "ENTER".

13.1 CLEAR REPORT DATA AFTER PRINT:
1. YES 2. NO

If "YES" is selected, the minimum level, maximum level, minimum flow, maximum flow, average flow, and

- 110 volume for the period will be cleared and the next report will cover the period from the present to the

next regularly scheduled repott time.

13.2 REPORT INTERVAL TO BE IN:
1. HOURS 2. DAYS 3. MONTHS

- Select "HOURS", then press "ENTER".

13.3 ENTER INTERVAL IN HOURS:
XXX HOURS

Enter “24", then press "ENTER".

13.4 ENTER THE INTERVAL START TIME:
YR: YYYY MONTH: MM DAY:DD HR:HH MIN: MM

e current year, month, day. - Enter "0000" for hour and "0° for minute, then press "ENTER".

14.0 ENABLE PROGRAM LOCK?
1. YES 2. NO

The programmed parameters can still be viewed, but not altered, when the “LOCK" is enabled (the unlock
code number for the flow meter is the model number, 3220 or 3230). If the "LOCK" is enabled, the letter
"L" will appear at the right side of the display when the flow meter Is operating in the normal mode
(displaying leve! or flowrate). If the user enters the program to make changes, the display will ask for the
password (3220 or 3230). After the changes have been installed and the user exits the program, the

15
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program will fock and the "L" will reappear on the display after about 30 seconds. The "L" will stay off only
if "NO" is chosen in step 14.0.

6.2.2 Operation of the BUBBLE RATE ADJUST VALVE (Model 3230 Only)

This valve, located on the right side of the flow meter's case, Is a “needle” type valve that
controls the rate at which compressed air is bled from the reservoir into the bubble tube and
the rate at which the bubbles are released into the flow stream. To operate the BUBBLE RATE
ADJUST VALVE:

1. Turn the valve knob counterclockwise to increase the bubble rate,

2. Turn the knob clockwise urim it stops completely to shut off the air supply to the
bubble line,

3. Set the bubble rate at approximately one (1) bubble per second. For relatively clean
fiow streams, a bubble rate of one (1) bubble per second will provide the required sensitivity
while at the same time minimizing power consumption.

4, Setthe bubble rate at approximately two (2) bubbles per second for fiow streams with
suspended solids (e.g., domestic raw sewage or streams with a high grease content).
A bubble rate of two (2) bubbles per second will aid in preventing clogging of the bubble
line at the expense of higher power consumption.

NOTE
Do not use anything but fingers to tighten the BUBBLE RATE ADJUST VALVE. The needle
and the seat inside the valve are very small and may be damaged or broken if tools or
excessive force are used to force the valve when closing . Once the valve is properly
set, do not use excessive force to tighten the hex screw that locks the adjustment knob
or either the wrench or hex screw may be stripped.

16




Kenght

OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

EG&G ROCKY FLATS PLANT Manual: §-21000-OPS -

EMD OPERATING PROCEDURES Procedure No.: SW.11, Rev. 1
MANUAL Page: 17 of 60

Effective Date: January 13, 1992
Category 3 Organization: EMD

8.3

MAINTENANCE OF AUTOMATIC SAMPLERS

This section contains procedures for routine, quarterly maintenance of automatic sampling
equipment in use at the stream gaging and sampling stations. Information that addresses
nonroutine maintenance such as equipment failure or breakage, or other maintenance issues not
covered in this section, can be found in the instruction manuals referenced in Section 3.0 of this
Operations Procedure. ' '

6.3.1 Cleaning the Sampler

NOTE
Quarterly cleaning of the automatic samplers is an essential part of routine maintenance.
Exterior surfaces of automatic samplers should be wiped down every two (2) weeks and
more frequently as needed to keep them free of dust and debris. Primary
flow-measurement devices (flumes and weirs) should be inspected each time a site is
visited, and any debris that is present should be removed.

To clean the sampler:

1. Clean the top cover and sample bottle base. Use a dilute solution of nonphosphate
detergent and a soft cloth or sponge.

2. Clean the center section. The center section can be cleaned in a similar manner provided
that a power source is connected to the 12 volt (V) direct current (DC) connector and the
flow meter connector is tightly capped. '

3. Clean the sample bottles thoroughly after each use. These bottles should be cleaned
according to procedures detaled in the ' Operations Procedures Manual
5-21000-OPS-SW.10: Event-Related Surface-Water Sampling (EG&G, 1991b).

NOTE
Puimc tubing and suction line will not require cleaning because of the automatic purge
capability of the automatic samplers that will condition the tubing prior to the collection
of each sample. Water or cleaning solution can be pumped through the tubing to clear

17
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an obstruction or clean the tubing in a special case. If a cleaning solution is used, the
tubing must be rinsed thoroughly before the next sampling event. If the sampling crew

“has any reason to believe that either the sample tubing or the pump tubing has become

contaminated, the tubing should be replaced.

Other information concerning the cleaning of automatic samplers and related equipment can
be found in Operations Procedure 5-212000-OPS-FQ.03 - General Equipment Decontamination
(EG&G, 1991c).

6.3.2 Replacement of the Pump Tubing

NOTE
The constant mechanical strain placed on the tubing by the action of the peristaltic pump,
as well as chewing by small mammals such as mice, will eventually cause the tubing to
fail. The pump tubing should be inspected periodically for wear inside the pump by
removing the cover. The tubing should be inspected for cracks where the pump roller
compresses the tubing. The tubing life configure option reports the number of pump
counts elapsed during the life of the pump tube.

Removing the Pump Tubing - The following steps should be followed to remove the pump
tubing:

1. Disconnect power from the unit,

2. Separate the center section from the rest of the sampler. Tumn center section over to
access the distributor assembly. (This step is not necessary on the Isco Model 3700R
sampler because the distributor assembly can be accessed by opening the door to the
refrigerator compartment.)

3. Unscrew the distributor arm retaining nut. Pull amm off of distributor shaft. Do not
manually rotate the distributor arm/shaft.

4. Pull the pump tubing out of the distributor arm and coil spring assembly. (Isco Model

3700R samplers are not equipped with a coil spring assembly.)
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5. Pull the tubing out of the pump tubing port in the center section.

6. Remove the outer case of the liquid detector. This is done by loosening the two
captivated thumbscrews that fasten the case to the liquid detector housing. Next, pull the
tubing away from the detector.

7. Remove the outer pump cover. This is done by loosening the four captivated
thumbscrews that fasten the pump cover to the pump housing. This will expose the pump
tubing.

8. Extract the tubing from the pump. The pump rollers can be rotated manually to facilitate
the removal of the tubing. When the tubing has been removed, thoroughly clean the
interior of the pump casing.

9. Remove the suction line, if attached. Loosen the clamp which secures the line to the
pump tubing and pull suction line out of pump tubing.

Installing a New Pump Tube - The following steps should be followed to replace the pump

tubing:

1. Line up black bands on the new pump tubing. These bands are used to correctly locate
the tubing in the detector and pump. Correct placement is critical to prolonging the life of
the pump tubing and to assuring efficient operation and accurate sample volumes.

Facing the liquid detectar, place the inner edge of the end band agalinst the upper left inlet
of the liquid detector. Place the inner band at the lower outlet of the liquid detector. '

2. Siip the pump tubing under the pump roliers. Tubing should be situated so tﬁat the
pump tubing does not interfere with the installation of the outer pump cover.

3. Replace the pump cover and tighten the four thumbscrews.

4. Check the position of the black marker bands. Adjust the tubing if the position of the
bands indicate that the tubing has slipped.
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5. Replace the outer cover of the liquid detector. Secure the cover In place by tightening

the two thumbscrews.
Feed the tubing through the pump tubing port in the center section.

Feed the tubing through the coil spring (Isco Model 3700 only) and distributor arm.
The end of the tubing should be installed flush to the lip protruding 1/16 inch from end of
the distributor arm.

Reinstall the distributor arm. Align the distributor arm on the distributor shaft and screw |
in the retaining nut. Make sure the retaining nut is tight.

Inspect the length of exposed tubing under the center section. There should be no
excessive slack in this tubing; it should slope continuously downward from the bottom of
the center section to the point where it enters the distributor arm. This prevents low spots
in the tubing where liquid could pool and prevent complete drainage. Slack can be
adjusted by pulling the tubing out of the pump tubing port.

10. Reinstall the suction line.

11. Reset the pump tubing count to zero. This Is done through the Tubing Life configure

option (consuit the instruction manual referenced in Section 3.0).

6.3.3 Changing the Internal Desiccant

"~ NOTE

A humidity indicator, isbeled "INTERNAL CASE HUMIDITY," is located in the lower left
corner of the control panel. R indicates the amount of moisture present inside the control
box. The paper indicator is blue in a dry state. If moisture accumuiates inside the control
box, the numbered areas on the indicator will turn light pink or white. The indicator has
three sections numbered 20, 30, and 40, indicating the percent humidity in the control box.
it the indicator section marked 30 turns white or pink, the desiccant inside must be
renewed or replaced.
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To change the internal desiccant:

1.

4.

Unacrew the screws located around the outer rim of the control box bezel, and lift the
bezel and cover off the control box. -

Replace or renew the three bags of desiccant . The desiccant bags can be renewed by
placing them in an oven at 250°F for 16 hours.

Inspect the control box for leaks while it is open. If a leak is found, it can be repaired

-by following procedures detailed in the Isco Model 3700 Portable Sampler Instruction

Manual, (Isco, Inc., 1990d, Sec. 6.5 and 6.7), or by returning the control box to the factory.
Coat the cover gasket with a thin film of silicone grease.
Reseal the control box.

Tighten the screws that fasten the control box cover using an even cross-torquing
pattern. '

€.3.4 Charging the Nicad and Lead-Acid Battery Packs

The Isco Model 3700 and Model 3700R samplers may be supplied with nickel-cadmium (nicad)
and lead-acid battery packs as primary power supplies for sampling and gaging stations without
an AC power source, or as secondary “backup” supplies in case of AC power failure.

NOTE

Both the Isco Model 3700 and the Model 3700R samplers can be powered from an Isco
AC Power Pack, from an isco Nicad Battery Pack, or from an external 12 V DC Lead-Acid
battery. The power pack may also be used to charge the batieries,

The foliowing sections describe the use and changing of the nicad and lead-acid batteries.
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6.3.4.1 Charging
CAUTION - CHARGING

The nicad battery pack should only be charged with an isco Power Pack, Battery
Charger, or Five Station Battery Charger. All will suppiy the proper DC charging
current to the battery when they are connected to an AC power source. Chargers
designed for lead-acid batteries, such as automotive or gelled-electrolyte types, are
not satisfactory because their open-circuit voltage is generally not high enough to fully
charge a nicad battery; consequently they are not recommended.

The lead-acid batteries should be charged with an isco AC Power Pack. The AC
Power Pack will supply a regulated DC charging current to the lead-ackd battery when
connected to an appropriate AC line source. The charge level of the lead-acid battery
can be determined by measuring the output voitage. A chart is provided on the side
of the battery that lists the level of charge and time required to recharge for various
output voltages.

CAUTION - OVERCHARGING
Overcharging the battery causes 1t to overheat, gradually breaking down separator
material inside the battery. Repeated overcharging will reduce the useabie life of the
battery and should be avoided. 1f an lsco Power Pack is used, the battery may be
overcharged occasionally with littie loss of capacity.

To charge a battery:

1. Connect the plug on the battery ¢abie to the mating receptacle on the power pack
or to the connector on the battery charger.

2. Plug the power pack or five station battery charger into any standard 110-V
grounded wall outlet. ‘

See Attachment 12 for more information regarding charging nicad and lead-acid packs.
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6.3.4.2 Fuse Replacement

If the internal fuse link is blown, the battery fuse will have to be replaced by performing the
following:

1. Remove the four screws holding the battery cover.

2. Remove the cover. This will expose the blown fuse link and battery wires. The fuse
is a two-inch length of #22 AWG copper wire; this wire is available from Isco.

3. Cut away the ends of the biown fuse wire.
4, Solder in a new link where the old wire was sttached.
5. Insulate with tape or shrink tubing.

6. Repllce'the bover. Be careful t0 place the cord strain relief ferrule just inside the
case so that the cord may not be accidentally pulled out.

6.4 MAINTENANCE OF FLOW METERS

This part of the Operations Procedure provides detailed instructions on the care and routine
maintenance necessary 1o keep the fiow meter in top operating condition.

NOTE
Primary flow-measurement devices (flumes and weirs), channels, and culverts should be
inspected each time a site is visited and any debris that is present should be removed.

8.4.1 Care of the Flow-Meter Case

If the lid is tightly latched and the Military Standard (M/S) connectors on the side of the case
are tightly capped, the case may be cleaned by performing the following:
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1. Spray the case with a hose or wash it with soapy water.

NOTE :
Do not use a hose with a nozzle or a high pressure hose-and-wand such as is found at car
washes. Do not immerse the flow meter in a tank of water to wash it. While designed to
withstand accidental submersion in water, shouid that occur, the flow meter is not
imtended for routine submersion.

6.4.1.1 Care of the Case Seal

The case seal should be inspected and cleaned when necessary by performing the
following:

1. Inspect the ridge that extends around the edge of the back half of the flow meter
cabinet. This ridge forms a seal with the groove in the cabinet door and should be free
of dirt, sand, etc.

2. Wipe the above described ridge carefully with a damp cloth if it isn't clean.

3. Clean the rubber gasket in the lid. it may be cleaned with a small brush and a damp
cloth.

NOTE _
If any of these cleaning procedures are performed while the case is open, be caretul
not to allow any dirt or debris to fall inside the flow-meter case. It is best to work on
the flow meter with the case standing upright. If the seals are not properly maintained,
" they may leak, causing damage and eventual failure of the components inside. -
6.4.1.2 Preventing Moisture Damage

To prevent moisture damage to internal components, the foliowing steps must be observed:

1. Tightly latch the lid at all times. Open the case lid only when it is necessary to
access the front panel to change the program or change the paper roll.
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2. Inspect weekly and recharge the desiccant canister as necessary.

3. Keep the external connectors clean by keeping the mating connectors of the
© protective caps tightly screwed down.

4. Under severe operating conditions, spray the threads of the connectors with a
cleaner/lubricant (such as JIF™ manufactured by GC Electronics or WD-40™
manufactured by the WD-40 Company) to prevent corrosion. Be careful not to
spray any of the conductive terminals (pins or jacks) inside the connectors: residue
from the sprays could cause intermittent or failed contacts.

NOTE
Do not routinely operate the flow meter with the case open. Doing so will expose the
internal components to dirt and moisture; it will slso cause the desiccant canister
inside the case to be prematurely spent.

6.4.2 Reactivation of the Desiccgm

NOTE

Both isco fiow-meter models are equipped with a reusable desiccant canister attached by
two thumbscrews to the inside of the tiow meter's lid and two tubular desiccant cartridges
mounted on the right side of the case next to the connectors. The canister contains silica
gel that adsorbs moisture trapped ingide the flow meter’s case when it is closed, keeping
the inside of the case completely dry during shipment, storage, and use. If the case is left
open, the desiccant will adsorb moisture from the surrounding air.  Eventually, its
adsorption capacity will be reached, and it will no longer be able to protect the internal
components of the flow meter.

6.4.2.1 Checking and Regenerating the internal Case Desiccant
1. Inspect the desiccant canister each time the case is opened. The desiccant

canister has a window on its side that looks blue when the desiccant is in good
condition, As the desiccant adsorbs moisture, the window will turn pink. When the

25




g

OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD QOPERATING PROCEDURES Procedure No.: SW.11, Rev. 1
MANUAL Page: 26 of 60

Effective Date: January 13, 1982
Category 3 Organization: EMD

window is pink, the desiccant needs to be regenerated or replaced with the spare
canister provided in the fiow meter's accessory package.

Remove the canister from the flow meter by first loosening the two thumbscrews
which hold the canisters mounting bracket down.

Remove the canister irom the mounting bracket.

Heat the canister in a vented oven at 300°F (150°C) for about three hours or until
the blue color returns. Do not use a microwave oven.

Reinstall the canister in the flow meter after cooling. Make sure the window on the
side of the canister remains visible.

. 6.4.2.2 Regenerating the External Desiccant Cartridges

NOTE

The external desiccant cartridges may be inipected at the same time as the internal
desiccant canister, or whenever the flow meter's battery is changed. As long as the
color is biue the desiccant is “safe” and need not be regenerated. The cartridges will
first begin to turn pink at one end of the plastic tubing as water is adsorbed. As time
passes, the pink color will spread through the rest of the desiccant until eventually,
the cartridges will become pink throughout their length. Before either cartridge has
changed color completely, the desiccant should be regenerated,

1.

To regenerate elther or both cartridges:

Snap the cartridges out of the brackets which hold them attached to the flow
meter's case, one at a time.

Gently detach the silicone tubing from the top of each cartridge.

Puli one of the end caps off the cartridge.
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4. Pour the spent desiccant into a small metal pan or some other container,
5. Refill the cartridge with the extra desiccant provided.

6. Replace the end caps. Note the cotton filters in the end caps. These are to prevent
small pieces of the desiccant material falling out of the cartridge. These filters should
be replaced periodically using ordinary surgical cotton balls.

7. Regenerate spemt desiccant by placing the particles in a shallow layer in the
bottom of a small metal pan.

8. Heat at 400°F (200° to 225°C) in a clean atmosphere for one 10 two hours, or until
the blue color retuns.

6.4.3 Bubble Line Maintenance (Model 3230 QOnly)

L ]
The bubble line on the Isco Model 3230 should be periodically inspected to make sure that is
not kinked, frayed, cut, nicked, or otherwise damaged. If the bubble line is found to be
damaged, it should be replaced. A leaky or obstructed line may cause erroneous level readings
and/or decreased battery life as a result of the pump having to run more frequently. It it
becomes necessary to replace the bubble line, a new bubble line may be installed.

The outlet of the bubble line should be inspected periodically to ensure that it has not become
~ztructed due to accumulation of foreign material or organic growth. If the line is found to be
obstructed, it should be cleaned or the tip may simply be cut off. If ciogging of the outlet of
the bubble line proves to be a continuing problem, it may be desirable to use a bubble line with
a larger Inside diameter. However, it is usually preferable to increase the frequency of the
automatic purge operation (see the following note) to increasing the size of the bubble line.
Consult the factory for specific recommendations regarding the size of the line, speclal
connectors required, etc. '

NOTE
The Isco Model 3230 is equipped with an automatic purge feature to clear the bubble line
with a discharge of air from the pump periodically. This may be useful as an aid in
keeping the outlet of the bubble line clean. The program step SELECT PURGE INTERVAL
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allows the user to establish the interval between purge cycles, which ranges from five
minutes to one hour. The purge button on the flow meter’s front panel keypad also allows
the user to purge the bubble line at any time by pressing the button, thus not having to
wait until the next programmed purge cycle occurs to purge the line. Operation of the
purge can readily be identified by the sound of the pump running inside the flow meter.
The pump will continue to run for as long as the button is pressed, and for a few seconds
after the button is released. |

6.4.4 Maintenance of the internal Plotter

The internal plotter. will be used under normal RFP operations and requires little periodic
maintenance beyond changing the paper roll and changing the ink ribbon.

6.4.4.1 Changing the Paper Roll
NOTE
Refer to the illustration inside the front of the cabinet on the Isco Model 3220 and
~ Model 3230. The roll of paper should be changed when it runs out, as the internal
plotter will shut down when there is no paper in it. The end of the roll is near when
a 1-inch pink band appears on the left side of the chart.
To change the roll of paper:

1. Locate the handle on the left side of the take-up roll.

2. Puli gently, but firmly, straight out on this handie until the take-up roll assémbly
comes off of the internal plotter mechanism.

3. Remove the roll from the take-up spool by holding the handie and gear of the
take-up spool in the left hand while pulling the paper roll off the spool with the
right hand.

4. Remove the feed spool by pulling gently on the handie protruding from the right
side of the internal plotter assembly.
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5. Remove the spent roll from the spool by holding the handle in the right hand and
puliing the roll from the spool with the left hand.

6.4.4.2 Installing a New Paper Roll

After the spent roll has been removed:

1. Slide the now roll onto the feed spool 30 that it unrolls from the back side, facing
away. Do this by lining up the slots in the cardboard tube with the raised guides on
the feed spool. ‘

2. Peel the paper back gentiy so that it will unroll freely.

3. Using a knife or scissors, cut the end off the roll it it is torn; then fold it over on
itself 80 that the end is straight and a littie stiffer than a single thickness of paper

would be.

4. Unroll 8 few inches of the paper and set the roll on the top of the flow meter’s
cabinet, :

5. Feed the paper down the back of the internal plotter with fingers to where it
touches the roller. Make sure the paper gets past the lever for the paper sensing
switch.

6. Press the CHART ADVANCE key and hold it down until the paper Is fed through
the internal plotter mechanism, o

6.4.4.3 Re-threading the Paper
When the new paper has come through the internal plotter:
1. Reinsert the feed spool with the new roll on it inlo the internal plotter assembly,

2. Run a few inches through the internal plotter, using the CHART ADVANCE key.
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3. Unfold the end that was folded over on the take-up spindie.

4. With a small piece of tape, tape the end of the new paper to the cardboard tube

from the old roil.
5. Roll some of the paper onto the spool so that it will wind clockwise, facing away.

8. Re-insert the take-up roll into the top of the internal plotter. Be careful to push it
all the way back in, so that the take-up gear on the end of the spool assembly will
re-engage. ‘

7. When the take-up spool is back in place, again pﬁsh the CHART ADVANCE key;
this will remove any slack in the paper.

6.4.4.4 Ink Ribbon Replacement
_ NOTE :

It is difficult to predict how long an ink ribbon will last, as the frequency of use of the
internal plotter and report generator will vary from one instaliation to another.
However, after a long period of operation and when the characters printed on the chart
start to become faint, the ink ribbon should be replaced. Whenever possible, ink
ribbon replacement should be performed at the same time the roll of paper is
replaced, as it is easier to replace the ink ribbon when the roll of paper is out of the
way. Reter to the illustration inside the front of the cabinet on the Isco Model 3220
and Model 3230. '

To replace the ink ribbon:

1. Turn the unit off.

2. M there is still paper in the unit, remove the take-up spool and unroll enough paper
to get it out of the way so that the two ink ribbon spools can be clearly seen.
Each spool has a ribbon-detecting lever pressing against the ink ribbon. Note the
direction in which the ink ribbon comes off the left spool and how it goes back onto the
right spool. ' ’
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3. Grasp one of the spools and rotate it slightly, loosening the ink ribbon,

10.

11

12.

&.4.5

Lift gently until the spool comes free from its shaft. Do the same thing with the
other spool.

Lift the chart and take-up spooli out of the way.

Remove the ink ribbon from around the printer mechanism, noting how it is
threaded through.

Place the new ink ribbon around the printer mechanism.
Locate the three small pins on each spool of the ink ribbon.
Tqrn the spools so the pins face the gears on the two ribbon shafts. |

Replace the two spoois on their respective shafts, pushing the detector levers out
of the way so that spools will easily re-engage their gears.

. Gently rotate each spool to tighten the ink ribbon.

Reinstall the paper take-up roll if necessary. The procedure outlined above will also
be followed if the roll of paper is being replaced.

Charging the Nicad Battery Pack

ROTE

The Isco Model 3220 and Model 3230 Flow Meters may be powered from an isco sampier,
from an Isco AC Power Pack, from an Isco Nicad Battery Pack, or from an external 12 VOC
battery that may be recharged by an ordinary sutomotive battery charger or by solar
paneis. The power pack may also be used to charge the battery.

The following sections describe the use and charging of the nicad battery and nicad fuse
replacement.
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6.4.5.1 Charging

CAUTION - CHARGING
The nicad battery pack should only be charged with an Isco Power Pack, Battery
Charger, or Five Station Battery Charger. All will supply the proper DC charging
current to the battery when they are connected to an AC source. Chargers designed
for lead-acid batteries, such as automotive or gelied-electrolyte types, are not
satistactory because their open-circuit voltage is generally not high enough to fully
charge a nicad battery; consequently they are not recommended.

. CAUTION - OVERCHARGING
Overcharging the battery causes it to overheat, gradually breaking down the separator
material inside the battery. Repeated overcharging will reduce the useable lite of the
battery, and should be avoided. If an isco Power Pack is used, the battery may be
overcharged occasionally with little loss of capacity. '
To charge a battery:

1. Connect the plug on the battery cable to the mating receptacie on the power pack
or to the connector on the battery charger.

2, Plug the Isco Power Pack or Isco Five Station Battery Charger into any standard
110-V grounded wall outlet.

See Attachment 12 for more information regarding the charging nicad and lead-acid pécks.
6.4.5.2 Fuse Replacement

If the internal fuse link is blown, the battery fuse will have to be replaced by performing the
foliowing:

1. Remove the four screws holding the battery cover.
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2. Remove the cover. This will expose will the blown fuse link and battery wires. The
fuse is a 2-inch length of #22 AWG copper wire; this wire is available from Isco.

3. Cut away the ends of the biown fuse wire.
4. Solder in a new link where the old wire was attached.
5. Insulate with tape or shrink tubing.

8. Replace the cover. Be careful to place the cord strain relief ferrule just inside the
case so that the cord may not be accidentally pulled out,

6.5 FLOWLINK SOFTWARE DATA TRANSFER

NOTE
A laptop computer with Isco FLOWLINK software is required for the retrieval of data othier than
the printed data produced from the internal printer/plotter. Data must be collected periodically
to avoid losing data. If a memory partition is filled, past collected data is erased as new data
replaces the oldest entries,

This section only considers data retrieval when a laptop computer Is used at each fiow-meter site
and the fiow meter is connected to the laptop with a serial cable. The computer retrieves the data
from the fiow meter's memory and transfers it to the hard drive. The flow meter should be
partitioned for flow and sampling data prior to data collection. For more information on partitioning
and the use of FLOWLINK software, consult the FLOWLUINK Instruction Manual (Isco, Inc., 1991e).

To transfer collected flow data from Isco Model 3220 and Model 3230 fiow meters to a laptop
computer: : _ '

1. Attach the 6-pin connector end of the flow meter interrogator cable to the flow meter's
interrogator connector.

2, Attach the 4-pin connector end of the fiow meter interrogator cable to the mating 4-pin
connector end of the serial port cabie. Tighten the connector bushing securely.
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3. Attach the rectangular connector end of the serial port cable to the laptop computet’s

5.

10.

11.
12,
.
14.

6.6

serial port. The serial port may have a 9 or 25 pin connector, depending on the computer.
Turn the laptop computer on.
Type FLOWMENU at the computer prompt. This will display the Main menu.

Select LAPCOMM from the Main menu with the arrow keys snd press ENTER. This will
display the Lapcomm Base menu.

.. Select CONNECT with the arrow keys and press enter. This will display the Connect menu.

Select INTERROGATE with the arrow keys and press enter. This will display the Interrogate
menu. ®

Select ALL with the arrow keys from the Interrogate menu and press enter. All partitions
(low meter and sampler) will be interrogated.

Wait for the interrogation to be completed. This usually takes 3 to 5 minutes depending on
the amount of data to be retrieved. Computer will inform the user when this is completed.

Select QUIT from the menu with the arrow keys and press ENTER,

Repeat step 11 until out of FLOWLINK.

Turn the computer off,

Remove the cables linking the computer with the flow meter,
DOCUMENTATION

NOTE

The flow meter's internal Plotter provides a *hard copy" of total fiow, level, or flow-rate
variation over time and provides sampling information and a printout of the selections
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7.0

programmed into the flow meter's memory. The plotter also generates reponi. All chart
markings and characters are generated by the internal plotter on a chart of plain white paper.
See Attachment 13 for an example report printed by the isco Model 3230 or Model 3230 Flow Meter.

Field crews should record summary information of daily activities in the Field Activity Daily Log. The
Field Activity Dally Log narrative should create a chronological record of the sampling crew’s
activities, including the date and time each site is visited. Descriptions of the sampling and stream
gaging activities at each station, problems encountered, deviations from this Operations Procedure,
and the number of Field Activity Daily Log sheets used to record sampling and stream gaging crew
activities for a given day will also be included. Other information concerning documentation of field
activities can be found in 5-21000-OPS-SW.10 - Event-Related Surface-Water Sampling (EG&G,
1991b) and 5-21000-OPS-FO.02 - Field Document Control (EG&G, 1991¢).

DISPOSITION

“hentication of the completion of this procedure is documented by signing the last page of the field

; «iaily log entry for each day.
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ATTACHMENT 1 AUTOMATIC SAMPLER DESCRIPTION

The automatic sampling equipment that will be used in the event-related surface-water monitoring program
will consist of the Isco Model 3700R Refrigerated Sampler and the Isco Model 3700 Portable Sampler.
Details of this program are presented in the document referenced in Section 3.0 of this Operations
Procedure. These samplers are both versatile programmable samplers that can be used in conjunction with
fi~-: measuring devices. Both samplers can be operated in either sequential or composite mode and can

. programmed to sample at intervals based on either flow increments or time increments. Both devices.
<& also capabie of multiplex sampling. Multiplexing places more than one sampie in a bottle for different
sampling events or places a sample in several botties for the same sampling event.

Both the Isco Model 3700R Refrigerated Sampler and the Isco Model 3700 Portable Sampler consist of three
units: the top cover, the center section, and the base section. The removable cover protects the control box
mounted on the center section. The center section includes the control box, liquid detector, pump, and
distribution system. The'sample base on both models houses the sequential or composite botties. The
Model 3700R base is a rectangular refrigerated unit, and the base of the Model 3700 Is a cylindrical insulated
compartment that can accommodate ice for sample cooling but that has no integral refrigeration system.

The controlier on both samplers is housed in the watertight control box mounted on the top of the center
section. The controller runs the pump, moves the distributor arm, responds to the keypad, and presents
information on the display. The controller provides for manual control of the sampler.

The control panel on both samplers contains a 40-character alphanumeric LCD and a keypad and is located
-0 of the control box. The 24-position keypad is used to enter program parameters and direct various

te

G, +»mpling will be the predominant mode of sampling during the event-related surface-water
monitoring program.  Sequential sampling will be performed to a lesser extent. Most sampling performed
as part of this program will be based on time increments rather than flow increments. This document
outlines procedures for composite and sequential sampling based on uniform time increments. Information
regarding other sampling modes or any other general information not covered in this Operations Procedure
can be found In the instruction manuals for the automatic samplers (Isco, Inc., 1990c; 1990d).
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ATTACHMENT 2 AUTOMATIC SAMPLER OPERATION

The automatic samplers have three operating states: the “standby” state in which the sampler is awaiting
arration, the "run® state in which the sampler is running a sampling routine, and the “interactive” state that
zu to program the sampler. In most cases, the samplers will be in standby mode when the sampling

. arrives at the site. Crews will use the interactive state when preparing the sampiler for the next event.

When the sampler Is In the standby state it is awaiting instructions. From standby, one can start or resume
a sampling program, access the program or configure sequences, take manual samples, and use the
DISPLAY STATUS key to review program settings or the results of a sampling routing. When a sampler is
first turned on, it will *wake up” in the standby state.

A sampler in standby uses a number of displays to communicate its status. Some of these displays are
associated with the function of a specific key; other displays are used to notify the user that a sampling
program has been completed, was halted, or has encountered a problem. The STANDBY display simply
informs the user that the sampler is In standby and gives the current time and date. Keys that are operable
at this point are: ON/OFF, PUMP REVERSE, PUMP FORWARD, START SAMPLING, MANUAL SAMPLE,
NEXT BOTTLE, DISPLAY STATUS, and ENTER/PROGRAM. For information concerning the function of each
of these keys as well as other displays that may be encountered in standby mode, consuit the 1sco Model
“7) tnstruction Manual (Isco, Inc., 1990d, Section 4.3).

'z in the run state is executing the sampling routine according to the settings that were entered in
trie p - =M end configure sequences. The samplers can be placed in the run state by pressing the START
SAMF L. .. During the event-related surface-water monitoring program, the run state will be activated
by an enable sigral from the accompanying flow-measurement device. For information concerning the’
various dispiays that may be encountered during the run state consult the lsco Model 3700 Instruction
Manual (Isco, Inc., 1990d Section 4.4).

The interactive state allows a user to program the sampler. The interactive state consists of two branches,
the program sequence and the configure sequence. The program sequence is used to define the sampling
routine; it allows the user to enter the interval between samples, the number of samples to be placed in each
bottie, the sample size, and the start time. There are two programming modes, basic and extended. The
basic mode is used for conventional sampling routines and the extended mode aliows the programming of
more complex sampling routines such as nonuniform time intervals. The configure sequence allows the user
to choose different setup options such as equipment specifications and basic or extended programming.

37




OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

)
EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS
EMD OPERATING PROCEDURES Procedure No.: SW.11, Rev. 1
MANUAL Page: 38 of 80
Effective Date: January 13, 1992
Category 3 Organization: EMD

O~ - rntions accessible through the configure sequence allow the user to set the sampler’s “real-time”
.+, calibrate the sampler, and enable the password program protection or the master/slave operations.
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ATTACHMENT 3 AUTOMATIC SAMPLER KEYPAD FUNCTIONS

Conwol Keys Control keys allow you to tum the sampier on or off, start or resume the currently entered
program, and conirol the sampler manually. The functions of the control keys are lisied be-
. low. ’

ON/OFF - Pressing the ON/OFF key when the sampler is off will turn the sampler on, reac-
tivixe the display and place the sampler in the siandby state, Pressing the ON/OFF key
(when the sampler is on) will halt all sampling activity and clear the display.

PUMP FORWARD - While in the standby staie, pressing the PUMP FORWARD key will
cause the pump to run continuously in the forward direction, The pump will run un-
til the STOP key is pressed. ’

PUMP REVERSE - While in the standby state, pressing the PUMP REVERSE key will
run the pump continuously in reverse. The pump will continue 1o operate unil the

STOP key is pressed.

STOP - The STOP key will stop the pump any Lime it is running. When the STOP key is
pressed in the run state, the sampling routine will be halted, the sampler will be -
transferred 10 the standby state, and the “PROGRAM HALTED" message will be
displayed, Pressing the STOP key while in the interactive stale will access the dis-
play’s reference number.

START SAMPLING - When in the standby state, pressing the START SAMPLING key
will begin the sampling program.

RESUME SAMPLING - When “PROGRAM HALTED" is displayed, pressing the
RESUME SAMPLING key will cause the sampler to continue with the current sampie
program at the point at which it was halied.

MANUAL SAMPLE - Pressing the MANUAL SAMPLE key will allow you 10 take a
manual sample. The MANUAL SAMPLE key is valid in the standby state, the run
state, and when calibeating the sampler.

NEXT BOTTLE - Pressing the NEXT BOTTLE key will cause the distributor 10 move to
the next botde, If the distributor is positioned over the last boule, it will move 10
botle position 1.

Program Keys The four program keys are used to enter program settings. Each key's function is lisied
below, i

DISPLAY STATUS - While the sampler is in the standby or run state, pressing the
DISPLAY STATUS key will allow you to view the program setings or the sampling
results.

EXIT PROGRAM - Pressing the EXTT PROGRAM key while in the program sequence will
return the sampler to standby. Pressing the EXIT PROGRAM key while in the run
state will halt the program; the message “PROGRAM HALTED" will be displayed.

- CLEAR ENTRY - When entering a number, the CLEAR ENTRY key can be used 10 return
1 the original entry.

ENTER/PROGRAM - Pressing the ENTER/PROGRAM key, while in the standby swie.
will cause the sampler to enter the interactive state, While at an input display, press-
ing the ENTER/PROGRAM key will accept an entercd value or a blinking option, and
direct the sampler to proceed to the next siep. Input displays are discussed in section
4.2.2.1.2 '
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ATTACHMENT 4 AUTOMATIC SAMPLER TIME-PACED SEQUENTIAL SAMPLING

No.

Step Display

Procedure

... STANDBY . ..
5:34:50 4/19/90

If the sampler is not alrcady on, press the ON/OFF key to turn it on. The standby
display shown here will appear. Press ENTER/PROGRAM 10 access the interactive

stale.

[FPROGRAM, CONFIGURE]
SAMPLER

Access the program sequence by selecting “PROGRAM.™ Because the choice
“PROGRAM" will already be selected (blinking), press the ENTER/PROGRAM key

1o accept it and move 10 the next step.

[TIME, FLOW]
PACED SAMPLING

To enter the interval beiween samples in time incremenus, select “TIME." If the
chaice, “TIME." is already blinking, press the ENTER/PROGRAM key 10 accept the

selection. If the choice, "FLOW.” is blinking: press the LEFT ARROW key once so
that the choice “TIME" blinks. Then. press the ENTER/PROGRAM key 10 sccept

“TIME."

SAMPLE EVERY
® HOURS, 1 MINUTES

This display requises two entries; one for the hours, one for the minutes. Enter
*0" 1o set the hours at zero. Press ENTER/PROGRAM to accept the number “0™ and

mave 10 the minutes entry shown in siep 5.

SAMPLE EVERY
0 HOURS, 30 MINUTES

Enter “30* to set the minutes enry to 30. Press ENTER/PROGRAM 1o accept the
entry.

MULTIPLEX GAMPLES?
[YES, 0]

For the purposes of this example, sclect "NO.” Press the EXTER/PROGRAM key to
accept the entry. If you sclect “YES™ in response 1o this question, you would be

able 1o select bottles-per-sample or samples-per-bottle multiplexing for your
routine.

SAMPLE VOLUMES OF
2EC mi EACH (10 - 990)

Entet “250" 1w se1 the sample volume at 250 ml. Press the ENTER/PROGRAM key 10
Reeept the entry.

ENTER START TIME?
[YES, ¥Q)

Because this sampling routine docs not require a specific start time, use the amrow
keys w select “NO.” Press the ENTER/PROGRAM key 1o accept the entry. If you se-

lect “YES,” you would be able 1o enter a specific start time and date for the
routine. ’

o

PROGRAMMING SEOUENCEI After this message is displayed-briefly, the

COMPLETE . . .

]

will au ically retum to
the standby state.

g

... STANDBY . .,
5:42:23 4/19/90

Aller the sampler is properly installed, press the START SAMPLING key 10 fun the
-| program,

11

START SAMPLING
BOTTLE 1 (1-24)

To start the sampling routunc with the first boutle, accept the blinking 1" by
pressing Lhe ENTER/PROGRAM key. If you want 1o start the routine with another

bottle, enter the starting boule number here. -




OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS

EG&G ROCKY FLATS PLANT Manual: 5-21000-0PS
EMD OPERATING PROCEDURES Procedure No.: SW.11, Rev. 1
MANUAL Page: : 41 of 60

Eftective Date: January 13, 1992
Category 3 Organization: EMD

ATTACHMENT 4 AUTOMATIC SAMPLER TIME-PACED SEQUENTIAL SAMPLING (CONT.)

Run State Displays Comment
12 BOTTLE 1 This display sppears as the sampler counts down the time remaining o the stan
AT 5:44 5:42:33 time, The first line reports the bottle which will receive the next sample volume.

The second line reports the st time af the left and the eusrent ume on the right.

13 BOTTLE 1 When the stan time arrives, the sampler will take the first sample. The sample
event cycle begins with a pre-sample purge. During the purge, the display indi-
cates the bottle number which will receive the sample volume,

BOTTLE 1 As 300n as the pump tuns forward (o deliver the pl 1 the ge on

) PUMPING 250 mi .| the second line appears. This message remuns through the post-sample purge.
14 BOTTLE 2 This display appears when the posi-sample purge from the previous sampie
AT 6:14 = 5:45:11% cvant is completed. It indicates the bottle number which is to receive the sample

al the upcoming sample event The sccond line dispiays the scheduled time for
the next event on the left. The current time is displayed on the right.

15 4 The cycle of displays, illustrated in steps /2 through 13, is repeated for each bot-
n tle until the sampling routine is done.

J6 |DONE. .. 24 SAMPLES| When the routine is cornpleted, this messxle appears. It repﬁrﬁ the sarus of the

6:10:35 4/21/90 routine ("DONE™), the total number of salnple events, and the current time and

date,
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ATT; CHMENT 5 AUTOMATIC SAMPLER TIME-PACED COMPOSITE SAMPLING

Step Display
No.
] ... STANDBY ... J
10:34:50  4/19/00
2 | [PROGRAM, CONFIGURE]
‘ SAMPLER
3| BELECT OPTION: («— —)
SET CLOCK
4] SELECT OPTION: (+ — )
BOTTLES AND SIZES
5| [PORTABLE, REFRIG.]
SAMPLER
6 {1, 24)
BOTTLES
7 BOTTLE VOLUME IS
18000
2| SELECT OPTION: (« — )
SUCTION LINE
[ SUCTION LINE ID IS
[1/4, 3/8] INCH
10 SUCTION LINE 15
[VINYL, TEFLON)
1! { SUCTION LINE LENGTH
3 IS 10 FEET (3 - 99)

Procedure

If the sampler is not already on, press the ON/OFF key W wrn it on. Press EN-
TER/PROGRAM 10 access the micractive state, -

Access the configure sequence by selecting “CONFIGURE.™

Press the LEFT ARROW or RIGHT ARROW key to scroll through the configure op-
tions until the Buitles and Sizes configure oplion appears.

'lto access the Bottes and Sizes settings, press the ENTER/MOGRAM key,

Select “PORTABLE."

Selact "l". (cl-' single boitde composite sampling.

E.nw )l.he botue size here, *15000." (Table 4.2-2 lists the standard leco boud
sizes, :

Press the ENTER/PROGRAM key wt this display W access the Suction Line input
displays.

Sclect “1/4" if you arc using 1/4 inch suction line, *3/8" if you are using
3/8 inch suction line.

This displey sppears whan you have seleciad "3/8 ™ in step 9, Sclect "VINYL” if
YOu are using vinyl suction line, “TEFLON" if you are using Tefllon® suction
line. -

Enter twe ength of the suction line. The length should not include the tube con
pling or the strainer.
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ATTACHMENT § AUTOMATIC SAMPLER TIME-PACED COMPOSITE SAMPLING (CONT.)

Step Display Procedure
No. .
12 | SELECT OPTION: (— — ) | To verify the Liquid Detecior configure options, press the ENTERPROGRAM key.
| LIOUID DETECTOR
13 3 Continue 10 scroll lhmu;h the configure options vm.h the RIGHT ARROW key.
L When you have checkod the settings for the dasi pli press the EXIT

MOGRAM key w0 retum o standby.

I8 . STANDBY , :I Press (e ENTER/PROGRAM key 1n reenter the interactive state,
{____10:38:50 anemo

15 | IPROGRAM, CONFIGURE] | Access the program sequance by selacting “PROGRAM.”
SAMPLER :

16 [TIME, FLOW] Seloct "TIME."

‘ PACED SAMPLING | _
17[' ~ BAMPLE EVERY | Eniar 0" o sat the howrs a1 3er0. Press ENTER/MROGRAM 10 siore the number “0”
0 HOURS, A MINUTES | wnd move 0 the minues eniry.

1% SAMPLE EVERY Enter "157 10 et the minutes entry o' 15.
8 HOURS, 18 MINUTES .

19 40 COMPOSITE Enter the number of sumpies to be collecied: “48.”

, SAMPLES (0-200)

20 SAMPLE VOLUMES OF Enter the sample volume: “250." Noiz ihat the upper limit of the range of ncupt

280 mi EACH (10 - 310) sbic volumes has been adjusied. When 48 samples are o be collected, the maxi-
" mum sample volume is 310 ml. If you nnd © use 8 larger sample volume, you
would nead 10 adjust the sunpl ard,
2 ENTER START TIME? | Select "YES™ 1o enter the siant time for the routine.
| [Y&S, NO) L ' '
22 | TAKE FIRST SAMPLE AT | Enter the start time and dats: “6:00" on “4/20."
#:00 4/20 )
23 [PROGRAMMING 3§OUENCE After this message is displayed briefly, the sampler will sutomatically return 1o
COMPLETE . the standby state,
24 E . STANDBY . .. Afiar the sampler i properly insialicd, press the START SAMPLING key o run the
10 40 23 4/19/90 program.
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ATTACHMENT 5§ AUTOMATIC SAMPLER TIME-PACED COMPOSITE SAMPLING (CONT.)

Run State Displays Comment ,
25[ SAMPLE 1 OF & The first line of this display indicales the number of the upcoming sample event
AT 5:50:43 | and the toul number of progr d ples, The d line indicates the
hedulad time of the upcoming evest followsd by the current time, "
26 SAMPLE 1 OF 48 When the time o the net sample evont ho- elapsed and the sampler has initined
the sample event, the sampling cycle beging.
SAMPLE 1 OF 48 When tha pump reverses fiw tha pre-sample purge, the d line disapy At
PUMPING 250 mi the and of the pre-samplc purge, the pump runs farward 1o deliver the sample, and
the second line appears on the displey. This displsy remains trough the end of
the post.sample purge,
27L SAMPLE 2 OF & At the and of the sample event, the dispiay changes to indicate the mumber and
AT

$:00:33 | time of the next event. The curreny time is roportad in the lowar right commer.

ZOI

SAMPLE 2 OF & I'l'llecyckil pesad for the imder of the sampling routine.

29

SAMPLE 2 OF 48
PUMPING 250 mi

i
{

30 |DONE . ..
6:10:38

48 SAMPLES | This display sppears when the routine is completed. It repors the starus of the
4/21/90 routine ("DONE"), the total sumber of sample events. and the curment time and
date,
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ATTACHMENT 6 AUTOMATIC SAMPLER INTERACTIVE STATE STRUCTURE

... STANDBY . . .
9:50:34 41180

Dispiay #1

(Program y————.|  PROGRAM, CONFIGURE]
SAMPLER

.................... PROGRAM SEQUENCE reaeieeeoenaa Ny CONFIGURE SEQUENCE
? _ Set Clock
< Sampie Pacing > Bottles and Sizes
\I/ Suction Line
< Sample Diswibuton > Liquid Detector

Programming Mode

° Load Stored Program

* Save Stored Program

* Flow Mode Sampling

* Nonuniform Time
Calibrate Sampler

* Sampling Stop/Resume
Start Time Delay

Enable Pin

Event Mark

Purge Counts

Tubing Lite

Program Lock

' Run Diagnostics

'f Exit Configuration :

* Indicates Extended
Programming Mode

 Sample Volumes and Sucton Head »

N/

R4 Key Times

PROGRAMMING SEQUENCE
. COMPLETE . . .

e i itk ST D R

. .. STANDBY . . .
9:54:40 41150

45
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ATTACHMENT 7 AUTOMATIC SAMPLER CONFIGURE OPTION FUNCTIONS

Programming
Configure Option Mode Function
Ser Clock Basic & Extended Sets the sampler’s real time clock.
Botutles and Sizes Basic & Extended Sets the number and size of bottles used in the tb.
Suction Line Basic & Extended Sets the type of line (vinyl or Teflon®), line diameter (1/4 or 3/8 inch),
and line Jength (3 10 99 fi).
Liquid Detector Basic & Extended Enables/disables liquid detector, sets the number of rinse cycles (0 o 3),
. enables/disables the suction head entry, and sets the number of sampling
tetries (0 1o 3).
"reg_:z._rrrﬂ.ir_wg Mode Basic & Extended Sets the programming mode: basic or extended,
i Trogram Extended Loads one of up to three previously saved sampling programs.
- «: . Program Extended Saves current sampling program.
.ede Sampling Extended Directs sampler 10 take a sample at the beginning of a flow-paced pro-
gram., Directs sampler 10 take 2 sample at time-switches,
Extended Directs sampler to accept nonuniform intervals as specific clock umes or

Nonuniform Time

in minutes. .

Calibraie Sampler

Basic & Exiended

Enables/disables the calibration sequence.

Sampling Extended Enables/disables Sampling Stops and Resumes feamre.

Stop/Resume

Start Time Delay Basic & Extended Sets the start time delay (from 0 to 9999 minutes). If no start time is en-
tered in the program sequence, the program will start afier the set amount
of time has elapsed after the START SAMPLING key is pressed or after the
sampler is cnabled.

Enable Pin Basic & Exwnded Enables/disables the master/slave sampling mode. Directs the sampler to
take a sample when disabled and/or enabled by a Liquid Level Actuator or
like device. Allows you to restart the sampling interval when the sampler
is enabled.

Event Mark Basic & Extended Allows you o select one of four types of event marks.

Purge Counts Basic & Extended Adjusts the number of pre-sample and post-sample purge counts,

Tubing Life Basic & Extended Displays the pump tubing life information. Resets the tubing life count.

Program Lock Basic & Extended Enables/disables the password protection for input displays.

Run Diagnostics Basic & Extended Tests the RAM, ROM, pump, and distributor. Allows for re-initialization

of certain program and configure settings.
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ATTACHMENT 8 FLOW METER DESCRIPTION

The flow meters used during the event-related surface-water monitoring program will be the Isco Model 3220
and Model 3230 open-channel flow meters (Isco, Inc., 1990a; 1990b). These two types of flow meters have -
identical capabilities but differ in the type of in-channel pressure sensing device they utilize. The Isco Model
"~ «0 meter utiiizes a submerged probe with an internal pressure transducer. This probe senses hydrostatic

--:s5Ure in the channel and produces an output signal that is boosted by an in-ine ampilifier that provides
2 useable signal to the flow meter. The Isco Model 3230 meter utilizes a bubbler system that measures
hydrostatic pressure by sensing the pressure required to force a bubble of air out of a tube located in the
bottom of the flow channel. A differential pressure transducer in the flow meter senses this pressure and
converts it into an electrical signal that the meter uses to convert into water level.

Both flow meters are used, whenever possible, In conjunction with a primary flow-measurement device (weir
or flume); otherwise an open channel is used where a stage-discharge relationship (rating curve) may be
developed. Both flow meters also provide standard or optional fiow-related output signals to be used for:

Flow-proportional sampler pacing. Referto Isco, Inc., 1990a: 1990b, for definition
Recording fiow rate information on an extemal printer/plotter or circular chart recorder
Data transfer through a modem :
Control of a 4 - 20 milliampere (mA) device

Data transfer by a {aptop computer

Roth models of flow meters contain microprocessor-controlled circuitry to make the computations necessary
tnulate level and flowrates from the signals produced by their in-stream level measuring device, store
“ming instructions from the user, and operate the display and the interal plotter mechanism. An
aip. oo LCD s provided with each untt both to show current total flow, level, and flowrate information,
and to prompt the user in programming the fiow meter during initial set up or subsequent program changes.
An intemal plotter provides a "hard copy” priniout of the Information computed by the flow meter, plots level
or fiowrate, and generates reports. Connectors for other equipment that may be used with the Isco Model
3220 and Model 3230 are provided on the right side of the each flow meter's case.
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ATTACHMENT 9 SWITCH AND KEYPAD DESCRIPTION

The operation and use of the switch and keypad are described in detail in the instruction manuals for the
i 3220 and Model 3230 -flow meters (Isco, Inc., 1990a;1990b) and the following sections. Access 1o
.: switch and keypad is possibie only when the door is opened. The LCD and the intemal plotter are visible
-..igh the window In the front door of the cabinet.

ON/OFF Toggle Switch - Turning the ON/OFF switch to the "ON" position turns on the flow meter. Once
powered, the flow meter will begin to display level, fiowrate, and total flow, and may be programmed. If
the flow meter is already operating and the ON/OFF switch is tumed "OFF", the LCD will go blank and the
fiow meter will stop accumulating data. However, the program entries and the stored data will be retained
in memory by a lithium battery. Each time the flow meter is reprogrammed, the latest program will be
retained in memory.

Keypad Layout and Functions - The keypad is mounted in the lower right quarter of the flow meter front
panel. It is not visible when the cabinet door is closed. The keypad has 22 keys arranged in four vertical
columns. The function of each key is as follows: :

<— (ARROW LEFI') - This key is used in combination with the display to move to the left when selecting
a menu option. It is also used in the "LEVEL ADJUST" step of the program; it can be used in place of the
number keys to decrease the level shown on the display.

~ (ARROW RIGHT) - This key is used in combination with the display to move to the right when selecting
a menu option and Is used in the “LEVEL ADJUST" step of the program; it can be used instead of the
number keys to increase the level :_sh_own on the display.

+ /- (PLUS OR MINUS) - This key is used to enter an addition or subtraction sign when programming an
equation. Pressing this key when the flow meter is in the normal condition (displaying level or fiow) will
provide the user with the status of the Sampler Enable feature and the revision number of the installed
software.

PRINT PROGRAM - If the Isco Model 3230 and Model 3220 are In the normal operating state (plotting level
or flow and accumulating data), pressing this key causes a "hard copy” of the program selections entered
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to be prlnted by the flow meter's internal piotter. While printing, the fiow meter will keep track of the total
flow and time. After printing the program selections the fiow meter will go back to plotting flowrate or level.

CHART ADVANCE - Pressing this key will cause the internal piottef to advance the chart at the fastest
speed. The paper will advance as long as the key is pressed.

{DECIMAL) - This key is used with the number keys when entering numeric values into the program.

NUMBER KEYS - The number keys are used to enter numeric values into the program. They may also be .
used to make a selection from the menus displayed on the LCD.

ENTER PROGRAM STEP - When the fiow meter is powered up, (that is, the power switch turned on)
pressing this key will allow the user to enter the program to make changes. The user should be aware that
the flow meter always has a program in It and is always in one of three states: (1) the flow meter is "off,” but
with a program retained in memory; (2) the flow meter is "on" and the program is running (displaying level,
total flow, etc.); or (3) the fiow meter is "on” with the program running, but allowing changes to be entered.
Pressing "ENTER PROGRAM STEP" puts the flow meter in the third condition by allowing the user to enter
the program. It is also possible to view the program held in memory by pressing this key. The program
step will be displayed and the selected entry will flash. Pressing this key after having made a selection from
*he displayed menu will cause the value entered or the menu option displayed to be accepted into memory,
: =r which the program will advance to the next step.

2 ENTRY - This key provides the user with a way to return to a previous entry of a program step.

Gl C PROGRAM STEP - Pressing this key followed by pressing the number key or keys corresponding
to a particular program step will cause the fiow meter to display that program step. This allows the user
to go directly to a specific program step. When this key is pressed, the following will appear on the top line
of the display: "ENTER PROGRAM STEP NUMBER 1-12." The user then selects the number of the program
step he/she wishes to view and presses the "ENTER PROGRAM STEP" kay. If a correct value is entered,
that step will be displayed. If an incorrect number is entered, the display will again show *ENTER PROGRAM
STEP NUMBER 1-12."

EXIT PROGRAM - This key is used to put the flow meter back into the “running" state after "ENTER
PROGRAM STEP" has allowed the user to make changes to the program. "EXIT PROGRAM" is also used
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to view stored data. Note that in certain cases, if the user attempts to exit after program changes have been
made, a waming message will prompt the user either to continue with programming or exit and discard the
changes. The user cannot change selections for a program step without having gone through all the
“sub-steps” for that particular program step. (It is not necessary to change all the “sub-steps”, but the user
sho:= step through all of them before any changed selections are entered into the program memory.) If
~+..xam jock is enabled (step 12) the display will request entry of the pass number (3230 or 3220)
-+ -diowing any changes to be entered into memory. Program step number 12 allows the user to
disasie this automatic lock feature; the lock must be disabled to enter any changes to the program.

PRINT REPORT - This key is used to print a flow data or level data report if the report generation feature
has been enabled. Pressing this key provides the user with a report printed on the internal plotter. The
printed report will begin at the last start interval and end at the current time. Pressing this key will not affect
the scheduled time interval that the report generator is to collect data; It gives the user a report running from
the last report interval start time to the time the user presses the key.

PURGE (Model 3230 only) - This key is used to purge the bubbie line by actuating a solenoid valve that
allows the full pressure of the air in the system to be discharged into the bubble line. The pump will run at
the same time. The pump will continue to run for a short time after the key is released.
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ATTACHMENT 10 INTERNAL PLOTTER DESCRIPTION

The internal piotter provides a "hard copy” of level or total fiow and flowrate information over time. [t also
provides sampling information and a printout of the parameters programmed into the flow meter's memory.
The internal plotter may be programmed to advance at speeds of 0.5, 1, 2, or 4 inches per hour. The chart
Is visible through the cabinet window when the door is closed. The plotter detects when it has run out of
~=¢r anct wilt snut off automatically. This does not affect the operation of the flow meter: measurements

o et 1O be made and data will continue 1o accumulate in the flow meter's memory. However, the
. ..w Tnsier vall not be able to print.
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ATTACHMENT 11 PROGRAMMING OVERVIEW

First, the user should remember that the flow meter always has a program in &, stored in memory, even if
oy the "default” program installed at the factory. Then, the user should recall that the program is
-=ys “running” (low meter in normal operation accumulating and plotting data) even when allowing the
.1 to make changes. In programming the Isco Model 3230 and Model 3220, the user must first enter the
program by pressing the "ENTER PROGRAM STEP" key; then the user selects choices from the menus
presented on the display which are pertinent for his/her application. After a particular selection is rmade,
it is entered into the flow meter's memory by pressing the "ENTER PROGRAM STEP" key.

Program Steps - Following Is a list of the 12 program steps avallable to set up a flow monitoring program.
Each program step is displayed in the following sequence on the dot matrix display. Repeatedly pressing
the "ENTER PROGRAM STEP" key will cause the flow meter to sequence through the steps in order, or the
user can access a particular step by using the "GO TO PROGRAM STEP" key and entering the number of
the desired step. : '

SELECT MODE OF OPERATION

SELECT SAMPLER FLOW PACING
SELECT PLOTTER MODE OF OPERATION
ENTER PLOTTER FULL-SCALE READING
SELECT PLOTTER CHART SPEED

SET CALENDAR,/CLOCK

SITE IDENTIFICATION NUMBER

SET AUTO PURGE FREQUENCY

. ADJUST LEVEL

10. RESET FLOW TOTALIZER

11. REPORT GENERATION

12. ENABLE LOCK

©ENODLELND -~

Display Prompts - A list of program steps and corresponding text displayed during program setup is shown

. in Section 6.2.1. To enter a selection for a particular step, the user presses the number key associated with

the selection wanted, or uses the <~ (arrow left) or --> (arrow right) keys to move back and forth across
the display. The selected text will then begin flashing, indicating that this value will be accepted when the
"ENTER" key Is pressed. If a number is flashing, this indicates that a numeric entry is required from the
number keys. The quantity entered will be accepted when the "ENTER" key is pressed.
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ATTACHMENT 12 NICAD and LEAD-ACID BATTERY PACKS

Determining Charge - Because the nicad battery will show an almost constant output voitage regardless
of state-of-charge, voltage measurements are of no value. The battery should be left on charge for 15 to
18 &nors, While charging, the battery will stay cool to the touch; when charged, the battery will feel warm

"+ charging current will be dissipated as heat. Charging should be discontinued when the battery feels

Hazards of Overcharging - Overcharging the battery causes it to overheat, gradually breaking down the
separator material inside the battery. Repeated overcharging will reduce the useable life of the battery, and
should be avoided. If an Isco Power Pack Is used, the battery may be overcharged occasionally with little
loss of capacity.

Selt-Discharge Characteristic - When recharged, the nicad battery should be returned to service within a
reasonable period of time (two to three weeks) to ensure the availability of most of the battery's capacity.
The reason for this suggestion is that nicad batteries exhibit higher rates of self-discharge than some other
batteries. Uniike some types of nonrechargeable “primary” batteries (such as alkalines) that can stay on the
shelf for several years without losing their charge, nicad batteries will discharge themselves completely in
a matter of months.

Charging with Other Source - Isco does not recommend the use of any other charging apparatus to
recharge the battery pack, as it is possible to damage the batteries or the charger with incompatible
equipment,

Internal Fusg - To minimize the possibility of a dangerous rate of discharge in the event of a short circuit,
the nicad battery is internally fused at approximately 50 amperes. The lead-acid batteries do not require

-internal fusing because of their inherently high internal impedance.

Vent Holes - The nicad battery has two small vent holes on the top of the inside case cover. These holes
are provided as pressure relief should the battery be overcharged or otherwise malfunction. The cells under
this cover are packed in grease to prevent corrosion. Some grease may eventuafly find its way through
these vent holes. The presence of grease around these vent holes does not indicate a battery malfunction
or failure.
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ATTACHMENT 13 INTERNAL PLOTTER EXAMPLE REPORT

An example of a report printed by the Isco Model 3220 or Model 3230 Is as follows:

SITE 123 - INTERVAL FROM
13-MAR-89 18:00 TO 14-MAR-89 06:00

MAXIMUM LEVEL: 0.455 FT
ON 13-MAR-89 AT 20:13
MINIMUM LEVEL: 0.424 FT
OCCURRED 6 TIMES
FIRST ON 13-MAR-89 AT 22:03
LAST ON 14-MAR-89 AT 01:14
MAXIMUM FLOW RATE: 0.348 CFS
ON 13-MAR-89 AT 20:13
MINIMUM FLOW RATE: 0.292 CFS
OCCURRED 6 TIMES
FIRST ON 13-MAR-89 AT 22:03

 LAST ON 14-MAR-89 AT 01:14
AVERAGE FLOW RATE: 0.312 CFS
INTERVAL FLOW VOLUME : 13546 CF
TOTAL FLOW VOLUME : 19935 CF
NUMBER OF SAMPLES: 0

In this example, the report generator is set up to print at 12-hour intervals starting at 18:00. The report lists
the maximum level of 0.455 ft and the date and time that it occurred. The minimum level was 0.424 ft and
it occurred six times, the first time at 22:03 on the 13th, and the last time at 01:14 on the 14th. The
minimum and maximum flow rates are also listed along with the date and time they occurred.

The average flow rate from 18:00 13-MAR-89 to 06:00 14-MAR-89 was 0.312 CFS and the volume during the
same time interval was 13546 CF.
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The TOTAL FLOW VOLUME line lists the value of the front panel totalizer at the end of the reporting interval
(06:00 14-MAR-89), This may be used for quickly caiculating the total fiow volume over muiltiple reports.
Rather than totaling the individual report interval values, It is possible to simply subtract the total fiow
volur = {-~m two reports to calculate the total volume that occurred from the ending time of the first report
s . r:cing time of the last report.

NWUMBER-OF-SAMPLES line indicates the number of samples collected by the sampier that may be
- iched to the Isco Model 3220.or Model 3230. It reports only the number of samples within the reporting
imerval.
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ILLUSTRATION 2 ISCO MODEL 3700 PORTABLE SAMPLER
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ILLUSTRATION 3 ISCO MODEL 3220 FLOW METER FRONT PANEL
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ILLUSTRATION 4 1SCO MODEL 3230 FLOW METER SIDE VIEW
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ILLUSTRATION § 24-POSITION KEYPAD
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