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h‘;fi.O‘fINIRODUCTION

Thfs Field Sampling ﬁlan (FSP) describes- in deta1l the proceduresf i

~ that will be followed to conduct f1e]d act1v1t1es at’ the ACthﬂ Anodlz1ng

P]at1ng and- Polishing, Inc S1te in Copiague, New York " The purpose of -
the FSP is to. assure that samples are collected and hand]ed proper]y until -,
' :the samp]es reach the 1aboratory ‘and samp11ng and hand11ng procedures are'

b‘.fully documented ThlS w1]1 assure that samples are representat1ve of. the_h

media sampled; cross-contam1nat1on of samples does not-occur, samp]es arei‘
properly preserved and samples are analyzed for the appropriate const1tu-.

.ents. The sampling and data- gather1ng methods descr1bed in the.FSP are f?.

;{cons1stent with the uU. S Env1ronmenta1 Protect1on Agency's (EPA)T

"Compend1um of Superfund F1e1d Operatlons Methods" (EPA/540/P 87,001,

: OSWER D1rect1on 9355.0- 14, December 1987), ‘and Ma]colm Pirnie's Standard

0perat1ng Procedures

‘ Each field member will-be requ1red to read this document and to fully
o understand the procedures that are-to be fo]]owed in the. f1e]d before '
'?Jbeg1nn1ng work at. the s1te In. add1t1on, ‘each. field member w111 be .
requlred to read the Health and Safety Plan (HASP) that has- been prepared“‘

for the proaect before 1n1t1at1ng field act1v1t1es

It is recognlzed that once samp11ng act1v1t1es begln field

cond1t1ons may be d1fferent from cond1t1ons expected As a’ result, it may
© be necessary to change some of the’ procedures descr1bed in the FSP. The

'the HASP will be ma1nta1ned at the f1e1d office at all t1mes

- 8001-02-1101  © . 11

' v;lMa]colm Pirnie Quality Assurance/Quallty Control (QA/QC) Officer and the o
. EPA will be" adv1sed of the need to change procedures in the FSP After(:i
" the changes have been agreed to, the rev1sed procedures will be fu]]yi

documented and attached to the FSP as. an addendum. Copies’ of the’ FSP and"
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2.0 SITE BACKGROUND.

K

2.1 SITE DESCRIPTION

The Action Anodizihg, Plating and Polishing, Inc. (AAPP)‘Site is é:» '

one-acre site 1ocated at 33 Dixon Avenue in the Hamlet of Copiague, Town
of Baby]on, in Suffo]k County, New York (Figure 2-1 and 2-2). The site
is approximately one mile east of the Nassau Suffolk County line and one-

half mile 'south of the Sunrise Highway. A retail/wholesale business is

located 1mmed1ately west of the site. Undeve]oped'lahd is 1dcated to the
north of the'site, and single fam11y residences are 1ocated along much of
'the eastern and southern property boundar1es

~ The site consists of a multi-level building with associated paved
z areagiruThe surface elevation of the site is approximately 30 feet above
mean . sea "level (MSL). The ground surface of the site s]bpes down
approximately one-half foot from north to south.

- 2.2 GEOLOGIC AND HYDROGEOLOGIC-SETTING

The site is located in the Coastal Plain Physiographic Province,

'which is’ characterized . by unconsolidated - sedimentary deposits of -

Cretaceous and Quaternary age which overlie older crystalline bedrock of
" Pre-Cambrian to,Pé]eozoic Age. fThé«dppermost unconsolidated unit, which
~is upper Pleistocene in age, consists chiefly of outwash sediments
deposited by meltwater streams f]owing from stagnant or retreating
- glaéﬁers The sediments generally dip to the southeast, and are well
strat1f1ed moderately -to-well sorted sand and gravel.

. The upper Pleistocene sediments are underlain in some areas by the

‘;Gard1ners Clay, a marine 1nterglac1a1 fossiliferous clay which occurs only

 in a limited area- .in the vicinity of the site at thickeness rang1ng from’

20 to 40 feet (Pluhowsk1 and Kantrowitz, 1964).

The Gardiners clay is underlain by the Magothy-Matawan Group wh1ch
ranges from 1,000 to 2,000 feet in thickness in southern Suffolk’ County
(P]uhowski and Kahtrowitz, 1964). This is the major water-bear1ng unit
1n the area-and. is known as the Magothy Aqu1fer - , T

. 8001-02-1101 . C2-1

100 IOV

00s0



""2.3 SITE HISTORY .

"~ MPP has_occupied the facilities at 33 Dixon Avenue since 1968. . The
Boperat1ng facility. is a small job shop with. most JObS being anodizing,

o ip]at1ng, po]1sh1ng and painting JObS The operat1ng facility includes
approx1mate1y 3000 5q. ft. of f]oor area and about 2000 sq. ft. of office

Espace Attached to the operatlng fac111ty is an approx1mate 7500 sq. ft.
~ addition wh1ch was built 1n 1984 The add1t1on is used for equ1pment
: storage_ See. Figure 2-2. '

"Prior ‘to 1968, the fac1]1ty was operated by Unqua Fabricare, a

‘commerC1a1 ]aundry service.

From 1968 to date, AAPP has been ‘involved pr1mar11y with su]fur1cv~'

acid ‘anodizing of aluminum parts for the electronics: 1ndustry, cadmium .

- plat1ng, chromate convers1on coat1ngs metal dyeing. and vapor degreasing.
L1qu1d wastes from: the processes 1ncluded rinses of spent caust1c and ~
acidic so]utlons contamlnated with cadm1um, chrom1um, 21nc and sodium -

cyan1de The r1nses were stored in a concrete trough from wh1ch they were

pumped into a low pressure steam b011er The steam was condensed and~

reused as process. make-up water. The ‘solids from the r1nse water. were

' a]lowed to build up in. the boiler tubes unt1l the tubes became plugged'r
‘(i.e., tubes plugged 1n “about 5 years) Thereafter,,the_box]er was,

,rep]aced with a new box]er o .

The concrete ‘rinse hold1ng trough had been used ‘by the commercial
'*laundry as part of its drainage system. The ‘trough was connected to a
septlc tank on the north side of the building.. Tank overflow fed into a

ser1es of s1x 1each1ng pits on the east side of the building. The: bottomtlv

,of p1ts were reported]y several feet above the ground water table.
. AAPP has stated that in January 1980, a pipe connect1ng the hold1ng

h trough to the 1each1ng system was acc1denta11y broken, a]]ow1ng the r1nse -

.,water to d1scharge to. therleach1ng pits. . -

0n January 11 1980, AAPP was" ordered by the Suffo]k County -
-rDepartment of Health' Serv1ces .(SCDHS). to. cease d1scharge 1mmed1ate]y and

. pump out and remove the contents of the entire leaching system. ,

" In the Spr1ng of 1980 AAPP contracted with the. Paterson Chem1ca]‘

,‘Company for the cleanup and clos1ng of their ]eachlng system " This work

~ was supervised and approved by_SCDHS, On September 30 1980 SCDHS

8001°02-1100 - o 2:2
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notified AAPP that their ]each1ng p1ts could be back f111ed with c]ean
sand and grave] ’ g
~ Since 1980, AAPP reports that it has had its 1ndustr1a] waste hauled

- off site for disposal. In January 1986, New York State_Department of

Environment Conservation (NYSDEC) issued a Phase 1 Investigation Report
on AAPP. S ’ ’

; .
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3.0 SAMPLING OBJECTIVES

The purpose of the field activities propOSed for the site is to fully

assess the extent of waste disposal areas, if any, and to determine the
chem1cal quality of soil, ‘sediment “and, ground water on the site. The_

procedures to conduct the proposed field activities are d1scussed in. th1s
document. - If ‘the results of the 1n1t1a1 investigation indicate that
contamination has migrated. past ‘the most downgradient we]]s, add1t1ona1
monitoring points, w111 be necessary to assess the extent of the. contam1na-

tion. - If this add1t1ona1 mon1tor1ng program is 1mp1emented, it is 11ke1y'.
to 1nvo1ve the use 6f- ex1st1ng Suffolk ‘County Water author1ty mon1tor1ng‘,f

wells and the 1nsta1]at1on of approx1mate1y ten add1t1ona1 wel]s

. The results of the 1nvest1gat1on 'will be used to assess the potent1a1

risks that contam1nat1on presents to human hea]th and the environment and

. to eva]uate feas1b1e remedial alternatives to m1t1gate any risks that are“ﬁ
 identified. As a result, the data generated during field act1v1t1es and
by the 1aboratory must be carefully collected and analyzed The purpose °
of the Field Sampl1ng Plan is to out11ne a protocol so- that. samp]es are

properly collected and hand]ed until they reach the laboratory, and
',results are representat1ve of actua] field cond1t1ons ’

8001-02-1101 o 3
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4.0 SAMPLE LOCATIONS, FREQUENCY AND DESIGNATION

4.1 INTRODUCTION

Field activities are propdsed at the AAPP Site to define the

»existence, nature, depth and lateral extent of any contamination resulting

~ from the'operation of AAPP. Collection of soil, sediment, surface water

and ground water samp]es for chem1ca] analysis will be conducted . The

'-fo]10w1ng sect1ons 1dent1fy each samp]e matrix to be co]]ected and the
const1tuents ‘to be analyzed. In addition, qua11ty assurance/qua]1ty :

~ control (QA/QC) samples will be collected for each matrix to assure that

the data meet the qua]1ty obJect1ves described in the Work Plan. In the

following sections,: -each type of QA/QC sample is described, and the number

of QA/QC samples to be collected is described. _The numbering system to
be used to identify each sample is also presented Deta1]ed sampling

procedures are provided in Section 5. 0.

4.2 SAMPLE LOCATIONS AND FREQUENCY

4.2.1 agnetometer Survey

A magnetometer survey ‘will be conducted to determ1ne the presence of
bur1ed.meta1J1c obJects 'such as pipes or containment vessels. .Measure-
“ments will be taken in accessible areas on the property outside of ‘the
bui]d?ng ‘ Magnetometer measurements w1]1 ‘be evaluated ‘and the data
. plotted on 51te maps - ‘

4. 2.2 59] Sampling .

. Surface soil samples w1]1 be collected to a depth of six 1nches
Samples will be taken on a gr1d pattern4as shown onvF1gure 4-1. A total

of twenty.soil,samp]es will be collected. '

4.2.3 §o1| gor1ng

Soil bor1ngs will be drilled to collect soil samples for chemical
analysis. Fourteen borings will be advanced beneath the slab of the
existing building at locations shown on F1gure 4-2. ~ In borings SB-1, SB-
3, and SB-6, two samples will be sent to the laboratory for analysis. In
addition, one so11 sample from each of the well borings will be’ sent’ for

8001-02-1101 - 8l
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laboratory analysis. A1l samples will be analyzed for the parameters
indicated in Table 4-1. '

4,2.4 Sediment and §urface Water §amg]e

‘ Four sediment and four water samples will be collected for chem1ca]
analys1s from the four drainage pool systems installed when the addition
- was built in 1984 (Figure 4-2). The 'samples will .be analyzed for the
" parameters indicated in Table 4-1.

4.2.5 Ground Water Monitoring Wells. ' ‘
Ten mon1tor1ng wells will be. 1nsta11ed at the .locations shown on

F1gures 4-3 and 4-4. Two rounds of ground water samples will be co]]ected
~ from each well for ana]ys1s.of the parameters indicated: in Table 4-1.

4.3 QUALITY CONTROL SAMPLES_,

Qua11ty control procedures will be emp]oyed to check that sampllng,
'transportat1on and laboratory activities do not- ‘bias sample chemical

: -quality. Trip b]anks, field blanks, duplicate samples, matrix spike

~ samples and matrix spike duplicates will provide a quantitative-basis for
'Velidating the analytical data. ' ’

4, 3 1 lank Water

B]ank water generated for use in thxs proaect w111 be demonstrated
analyte-free prior to the start of sample collection, through analytical

- "test1ng performed. - For.the sampling at the AAPP site, the blank water‘

will be deionized water obta1ned from a commercial chemical supp11er The
- supplier will provide analytical results for each lot of deionized water
. demonstrating that the water meets USEPA Region II requirements. The

results, including cop1es of all documentation, will be submitted to the -
,'USEPA Region II QAO- for this site prior to the start of field samp11ng
~ In addition, the results’ w111 be -kept on-site on file for_rev1ew The

. USEPA Region I1 cr1ter1a for analyte-free is as. fo]]ows

Purgeable 0rgan1cs <10 ppb
Semi-Volatile 0rgan1cs - <CRQL
Pesticides <CRQL
PCBs , <CRQL .
Inorganics <CRDL

Cg00i-02-1100 a2
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Field Blanks(4)

Lab MS/MSD Samples‘s)
‘Field Duplicates -

f’§egiic‘Tank(6)f‘

)
" b)
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-SAMPLE FREdUENCY AND ANALYTICAL PARAMETERS
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TABLE 4-1 (Cont1nued)
" SAMPLE FREQUENCY AND ANALYTICAL PARAMETERS
~ ACTION ANODIZING, PLATING AND POLISHING INC. SITE

am requ :
Total and

St e () el () Amenabls Hexavalent -
) ghromigm.

§§ﬁn!g»”§![l; ) . ’ E yoc BNAs Ee;t(ECE; Inorganjcs = Cyanide "’
Monitoring Wells ' ' v

a) Ground Water SPmp]es 2
~ Trip Blanks { L2
Field Blanks(4) 2
Lab MS/MSD Samples(3) 1
Field Duplicates 1

Surface Soil ‘ ' _

a) Soil Samples - Y20 . 20 .20 20 . .20 20
Trip Blanks ) : : .= _ .
Field Blanks(4)

« S R S O T 1 10
_ Lab MS/MSD Samples®®) . - 1 - 1 1 1 - 11
1 1 1 1 1 1

Field Duplicates.

-Air Samples :

2 Air - VOC Sgmples . 12 - - - ..o
Trip B]anks?qﬁ o T2 .- o - - -
Field Blanks(4) A - - - .- o= -

Lab MS/MSD Samples(3) = - - - - -
Field Duplicates =~ "6 - - - . -

S ZTS0 TO0 IOV
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TABLE 4-1 (Continued)

A SMWLETREMENOYANDANMXTHMLIMRMETHB ,
“ ACTION ANODIZING, PLATING AND POLISHING INC. SITE

Notes: . _ _ : .
1. Target Compound List (TCL), Volatile Organic Compouhds (VOCS) ‘Base/Neutral Acid Extractables (BNAs),
, Pest1c1des/PCBs, and Inorganics are the NYSDEC CLP L1st as glven in the most recent protoco]
2.-  Total and Amenable Cyanide, EPASN 846, Method 9010 | :

3. _ EP Tox - Extractlon Procedure (EP) Tox1c1ty Test Method; include As, Ba, Cd, Cr, Pb, Hg, Se Ag, endin,
. Lindane, methoxychlor, toxaphene, 2,4,0, 2, 4 5-TP Sllvex by EPA sw 846 Method 1310

3, The blank water used must be demonstrated ana]yte free prior to the start of field samp11ng ‘The number
‘ of trip and field blanks given is estimated. The actual number will depend on the number of sampling days.
See test for further 1nformatlon : ,

5.  For each Lab MS/MSD samp]e requ1red for aqueous samp]es, three t1mes the volume of the chosen sample 1s"
_required. Lab MS/MSD samples required for soil/sediment samples do not require that any extra volume be
collected. e o : : o A ’ : .

6. . There are not QC samplee prOposed for the ‘septic tank‘samples.

€1S0 100 1oy
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- 4, 32 Irip Blank - : :
Trip blanks will be taken for each aqueous medium be1ng samp]ed for

 volatile analys1s, at a rate of - one per. coo]er shipment of vo]at11e
samples. The tr1p blank is prepared by -the 1aboratory by filling a 40 ml
. vial with distilled/deionized, analyte free water. The vial is shipped

to the s1te with the sample - conta1ners and accompanies the sample
_conta1ners at all times. -~ One tr1p ‘blank will be. returned _to. the

l'laboratory with each day's sh1pment of samples schedu]ed for analysis.
The trip blank will be analyzed for volatile organ1c compounds, to detect
~poss1b1e contam1nat1on during shipment.

4.3.3 F1e1d Blanks

» A field blank consists of an empty set of 1aboratory c]eaned sample -
containers. At the field 1ocat1on, d1st111ed/de1on1zed analyte free

'.‘water is_passed' through decontamtnated sampling equipment and placed in

‘"‘-th_e”i empty set of sample containers. for analysis. of ~the parameters

indicated in Table 4-1. .One:field b]ank for each matr1x will be co]lected
for every twenty env1ronmenta1 samp]es ' ’

4.3.4 L aboratory Matrlx §p1ke[Matr1x §p1ke Dup]1cate

- Matrix spike and matrix sp1ke dup]lcate samp]e pairs are analyzed by
“the 1aboratory to provide a quantitative measure of the laboratories

prec1s1on and . accuracy. CLP laboratorles are requ1red to analyze a .
m1n1umum of one MS/MSD pair. for each twenty samples of the same concentra-..

tion and matrix for each case. Non-CLP 1aborator1es and SAS ana]yses will
) perform MS/MSDs at an equal rate. . .

. o Aqueous - samples requ1re that three times the vo]ume of ‘the sample
| selected for . each MS/MSD samp]e be co]]ected “and subm1tted to the
" laboratory for organics ana]ys1s. No_extra volume ‘of aqueous- sample is

required for inorganics (TAL, Total and Amonable Cyanide, hexavalent -

'chromium) MS/MSD pairs.  Non- aqueous samples (soi]S/sediment)'do not

require that any extra vo]ume of sample be subm1tted to. the laboratory for

A"MS/MSD samp]es
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4.3.5 Field Dup11cate Samo]es R

For ‘each samp]e matrix, a f1e1d dup11cate sample w111 be co]]ected

~at a- rate, of one sample per 20 -environmental samples. The duplicate
_sample is collected at the same location as the env1ronmental sample
- The field dup11cate sample is 1dent1f1ed, using -the samp]e des1gnat1on

system describéd in Section 4.4, The identity of the field dup11cate is

not revealed to the 1aboratory The analytical results of the environmen-

tal samp]e will be compared to the field dup11cate samp]e to eva]uate the

© field samp11ng precision,
, 4.4“;SAMPLEfoESIGNATt0N“ o

A sample number1ng system w111 be used to 1dent1fy each sample. Th1s
system w111 prov1de a tracking procedure to allow retrieval of information

about a part1cu1ar sample; and will assure that each samp]e is uniquely -
" numbered. The sample. identification will consist of at least. three

components as described below. Identification_numbers for soil boring
samples will also haVe a fourth component, and each matrix spike and
matrix sp1ke dup11cate will be 1dent1f1ed with the suffix MS or MSD.

- Project Identification: = The first component consists of a
“three letter des1gnat1on which identifies the project site.
for this project, the three 1etter des1gnat1on will be AAP

- Sample type: The second component which 1dent1f1es the sample

- type, will consist of a two letter code as: fo]]ows
E SB - Soil Boring -
MW - Mon1tor1ng Well (ground water. sample)
SD - .Sediment Sample
SW - Surface Water

- Sample Location: The third .component identifies the sample’
* location, or identifies if the sample is a trip blank or field
blank. A two digit number will be used to identify each

E sampllng location. TB will be used to 1dent1fy a tr1p blank .

and FB w11] be used to. identify a field blank.

- _-Samp]e Identification: The fourth component will only be used
for soil boring samples as described below:

- Soil Borings: ‘A two d1g1t number will be used to 1nd1cate the
e 1nterval from which the samp]e was co]]ected

8001-02-1101 . 44
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- Quallty Assurance/Quallty Control Samp]es w111 be Tabelled w1th
the fo]]ow1ng suff1xes :

‘MS - Matr1x Sp1ke
‘MSD - Matrlx Sp1ke Dup11cate

Dup11cate samp]es will be numbered un1que]y as if they were samp]es

A record of 1dent1f1cat1on for duplicate” samples will be ma1nta1ned
Examp]es of identification’ numbers are given below:

AAP-SB-02-10: Soil bor1ng, ‘boring 1ocat1on number "2, iO feet :

be1ow ground’ surface

. AAP-SD-O3-MSD:‘ Sed1ment sample sed1ment samp]e 1ocat1on 3, matr1x,'

sp1ke dupl1cate

© AAP-MW-TB:' Tr1p b]ank for ground water samp]e '
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5.0 SAMPLING PROCEDURES AND EQUIPMENT
5.1 INTRODUCTION
; , The fo]low1ng sections prov1de step -by- step 1nstruct1ons for each
‘ type of field activity that is to be conducted at the site.  These
procedures will be followed by the field team_1n order to maintain the

data quality objectives outlined in the Work Plan.

5.2 MOBILIZATION

~ The following fac111t1es will be prov1ded pr1or to the, start of the“

field work:
_»f@;,Temporary decontamination pad;

- Staging area for equ1pment, supplies, and drums to temporarily
store drill cuttings, d1sposab1e c]oth1ng, and other contam1-

nated mater1a]s

.- Wind Socks - Wind Socks w111 be 1nsta11ed at three 10cat1ons
Two wind socks will be set up-at each.location. -One sock will
be located 5 feet above ground surface. and the second will be
lTocated 10 feet above ground surface. These will be used to
determine the prevailing wind direction during the air

mon1tor1ng program
5.3 MAGNETOMETER SURVEY

5.3.1 Survey Objecttvés ‘ .
A magnetometer survey’ will be conducted by Ma]co]m Pirnie to
determine the presence of ‘buried metallic objects such as p1pes or

containment vesse]s ' B

5. 3 2 Survey Egu1gment :
The foI]ow1ng equipment w111 be needed to perform the magnetometer

survey: * _ : '

' Transit

Tripod

Surveying stakes '
Permanent markers
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F]agging

100-foot tape measure

Field notebook

EG&G Mode] G-856- Proton Prec151on Magnetometer

- 5.3.3 Jurvey Procedure
" A 50-foot on center grid will ‘be.surveyed using a. tran51t tripod

and 100- foot tape measure - (Figure 5- 1) Magnetic measurements will be
co]iected at 25-foot 1ntervais u51ng a EG&G Model G-846 Proton Precision

fMagnetometer

The magnetometer will be placed at each- grid 1ocation, with the e

sensor oriented properly to the north, and a magnetic reading collected.
‘The instrument operator will be ;free of any magnetic material.  To
identify possible magnetic drift (diurnal variation). the looping method
will be used. This involves collecting a base station reading at the same

location after each completed transect. Because .these readings are__'

'vrepeated at ‘the same 1ocation,vthe magnetic readings should be'relative]y?‘,jl

consistent over time. If the diurnal does’ not vary more than 15'to 20

gammas over a one hour period magnetic correction may not be necessary.

Interferences from surface meta]s, fences, powerlines, and other"

background sources will. be noted in the field notebook and taken into
consideration during data-.reduction and. 1nterpretation

Magnetometer results w111 be reduced, corrected for diurnal varia-
‘tions (if necessary) plotted on a site map, and contoured. The contour
map will be interpreted by a geologist and a map will be, generated show1ng

-Tocations of target areas (areas p0551b1y having buried metaiiic materi-

a])

5.4 COLLECTION'OF SOIL SAMPLES

5.4.1 §amp]1ng Ob]ective

_ Twenty surface soil samp]es will be coi]ected to determine the
existence, nature, and areal extent of surface soil contamination. As

with the magnetometer survey, a grid will be set up and sampling will be

conducted at the surveyed’ pOints (See Figure 4-1).
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5. 4.2 immlum_&wimxmt
- - Stainless. steel trowe]s
- Field notebook - .
- Roll of p1a5t1c
- Camera :
¢ - Laboratory prepared bott]es _

5.4.3 Samgling Procedures - ) Lo _ .
At each grid ]ocat1on the surface debris (e g-. rocks twigs, grass)

w11] be cleared. An adequate portlon of soil from a depth of 0-6 inches
will be collected using a sta1n1ess steel trowel. The sample will be
‘directly - transferred 1nto the sample conta1ner The. stainless steel
trowe] will be decontam1nated prior to samp]e co]]ectlon Decontamination

procedures are descr1bed 1n detail in Appendix B. Samp]e 1ntegr1ty will.

;be maintained to as great an extent as possible.’ ‘The volat11e 'soil samp]e
' will be transferred into the wide-mouth sample bottle 1mmed1ately, with
no. mixing, . to assure that - the volatile fraction 1s not lost. Use of the

wide-mouth bott]e will reduce disturbance of the- sample and he]p prevent~

the loss of volat11es A1l soil samples co]]ected for fract1ons other

than volatile w111 be homogenlzed in order to m1n1m1ze b1as of sample

trepresentat1veness The procedure for homogen1zat1on of soil samples is
" described as follows.

So11 Samg]e Homogen1zat1o |

+

First, rocks, tw1gs, "leaves and other debr1s should be removed 1f

. they are not cons1dered part of the sample . The s0il is then removed

from the samp11ng device. and placed . in a stainless steel pan, then
‘thoroughly mixed us1ng a sta1n1ess steel spoon. The’ sediment .in the pan
- should be scraped.: from the s1des, corners’ and bottom of the: pan,'rolledf”

_to the middle of the pan. and 1n1t1a11y m1xed The sample should then be

quartered and moved to. the four corners of. the pan. Each quarter of the

pan sample should be mixéed individually and then rolled. to the center of
the container and the entire sample mixed aga1n

At each gr1d 1ocat1on the follow1ng 1nformat1on w111 be recorded in

the field by book

‘Name and location of JOb ,
Sample identification numbers
Date of sampling

. Method of sample acqu1s1t1on
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- Soil description
- Photograph numbers, 1f any

5.5 AIR MONITORING

- 5.5.1 Sampl1ng Objectives

~ Air mon1tor1ng will be conducted dur1ng field operat1ons to measure
‘{vo1at11e organ1c~contam1nant levels, combustible gas levels and_resp1rab]e
dust and radiation levels. The. purpose of the air monitoring is to
evaluate contaminant levels in the workers' breathing zone in order to
select appropriate‘personéf protective equipment, and to measure any
exposure of workers to radiation, as described in the.HSP prepared for the
. Phase 1 investigation. In addition, monitoring will be conducted along
the perimeter of the 'site during drilling operations, in order to
-determine if field activities. are creating conditions which may pose a
health risk: to nearby residents. If contaminant _levc]s along the
perimeter eXceed the action limits given in the HSP, field activities will
“be terminated, and if necessary a cont1ngency plan may be 1mp1emented to
alert nearby residents. ' ~ '

5.5.2 Samg]1ng Egu1gment o

" HNu Systems, Inc., PI-101 phot01on1zat1on Detector (HNu)
Foxboro Organic Vapor Analyzer (OVA)
MSA Model 2A Explosimeter o o

' MIE, Inc., Miniram Model PDOM- 3 (M1n1ram) o
MIE, Inc., Minirad Monitor 4 (M1n1rad) :
F1eld Notebook.

5.5.3 §amgl1ng Procedures

Before drilling operations beg1n, air mon1tor1ng will be conducted
On'the site to evaluate background.]eve]s For a period of one day,

'backgfound conditions will be monitored along-the perimeter of thovs1te~
and in the interior of the site. The purpose of the background monitoring

will be to-assess if car exhaust or fumes from nearby businesses are
affecting atmospheric conditions at the site‘ ‘The HNu or OVA will be used
- to measure levels of volatile organlc vapors, the explosimeter will be
. used to measure .explosive gas levels, the Miniram will be used to measure
dust levels and the Minirad will be used to measure radiation levels
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possibly emanating from buried waste. Readings will be recorded approxi-
mately every 15 minutes at different locations around the perimeter. In

addition, the direction of wind movement- will be recorded: by observing the :

1_w1nd socks located on ‘the site. The date, t1me, locat1on,’1nstrument>
readings, and d1rect1on of wind will be recorded in a field notebook

Dur1ng dr1ll1ng operat1ons, air monitoring will be conducted us1ng“

i . the .instruments described above, at the follow1ng locat1ons and time
intervals: o e
. wOrkers' Breathing Zone'(every 15'minutes)
- At- the boring (every 15 minutes)
- At various points along the s1te per1meter (every 20 m1nutes)

For each measurement the date, t1me, locat1on, and 1nstrument read1ng
~will be recorded in the field notebook. When readings are. made along the

perimeter, the w1nd direction, and the locat1on of the actlve trench or'

bor1ng will also be noted

The calibration- procedures for each 1nstrument are - prov1ded in

Append1x A. Each instrument will be cal1brated at the start of each day..

In add1t1on each” instrument . w1ll be recal1brated before use, 1f it is.’

- turned off dur1ng the day

N

: 5 5.4 Air §ampl1ng - Opt1ona

“'Metal finish and plat1ng operatings involve metal,ﬁcleaning‘ and

-degreasing steps in their processes. Usually these degreasing agents are.
volatile organlc compounds or chlor1nated hydrocarbons. This air sampling‘:,»
program_ls,opt1onal " Table 5 1 l1sts soil gas- data on the site.. These -

-values are low and it is not‘ant1c1pated volat1les in air w1ll‘be an issue

on this.site. If soil sampling data indicates the presence of volatiles,
the EPA at its option can initiate this air'sampling program To the
extent poss1ble within the framework of the project schedule, air sampl1ng
~ will be conducted on relat1vely warm weather days :

METHODOLOGY L _ _
The following summarizes the methodologies and - describes the

equ1pment and procedures to be ut1l1zed dur1ng the planned a1r sampl1ng

| program at AAPP.

. 8001-02-1101 - 55

100 zov:.

1Zs0



EQUIPMENT

Adsorbent Tube's

. 'Adsorbent tubes w1ll be used for the sampl1ng program to 1dent1fy'

o potent1al -airborne- contam1nants emitted by AAPP." The adsorbent tubes
X contain .an adsorbent res1n (i.e., Tenax, CMS) that traps certa1n voC

compounds

I

§amellng_ﬁum2_ .

Portable air sampllng pumps (SKC G1l1an) with comb1ned h1gh/low flow'L

‘pump system will be utilized to prov1de a means of sampl1ng the ambient
air at AAPP. These pumps are portable battery powered units that draw. air
at a fixed rate ‘either by ma1nta1n1ng constant’ flow for high flow (i. e. '
'>500 cc/min) or through constant pressure, regulated by a var1able
or1f1ce, for Tow flow (1 cc to 500 cc/min). The pump system includes a
programmable timer that can be used to start and- Stop ‘the pump at preset
intervals and that can. “indicate the. accumulated time the pump -has
operated The _pumps ‘will be calibrated (aga1nst a bubblemeter/cal1brated
flowmeter) by adjusting the flow 1nd1cated by a callbrated flowmeter unt1l
| the des1red flow rate is obta1ned 2

Portable Meteorolog1cal §ystem '

A portable meteorologlcal system is planned to record cont1nuous.‘

measurements of wind speed, direction and: temperature dur1ng the sampllng

' per1ods 'Measurements will be taken at a height of approx1mately 6 feet

above the system w1ll be accompl1shed with a s1ght1ng compass '

wt

.PRQCEDURES

** Number of Samples .
.-Six sample locatlons are planned for the study to collect concurrent
upw1nd, downwind and on- site samples. The obqectlvetof‘th1s conf1gurat1on
will be to isolate and identify potential emissions from the site and any

_ potential}off-site, upwindisources; Typically, the six sampling locations
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will consist of two upwind, two downwind, and two onsite. Primary samples

and one duplicate will be taken at each of the six locations. Two rounds
of sampling (each round on a different day) are p]anned It is antici-
~pated that half the duplicates will.be analyzed. A total of 12 samples
and 12 dup11cates will be taken,_approx1mate1y 18 (12 samp]es, 6 dupli-
cates) will be analyzed S

Sampling tocations _
The six sampling locations selected will be based on the prevailing

wind direction expected dur1ng the sampling perxod and on an upw1nd/down- _
~ wind orientation. The forecasted wind. d1rect1on will be Obt&lﬂéd from thef
National Weather Servxce off1ce prior to the start of each samp11ng

_per1od
The site will be surveyed with a d1rect reading Photo1on1zat1on

Detector (HNu PIlOl) to screen for any areas with organic vapors elevated

above ambient cond1t1ons Areas with organic vapor levels above amb1ent
conditions w111 be selected. as on-site samp11ng 1ocat1ons C

Laboratory Ana]ys1 . .
The air samp]es col]ected w111 be ana]yzed for the spec1f1c vo1at1le

organ1c compounds based -on the compounds of concern These 1nc1ude

perch]oroethylene

trichloroethylene

1,2 dichloroethene
to]uene

“

The analyt1cal procedures to be used by the laboratory will be.

consistent with the EPA Methods T01/T02. These methods employ thermal
desorbtion followed by the GC/MS analysis. o ‘

Documentation

'Sampling Flow Rates. Seﬁpling flow rates will be checked periodical-
ly during the sampling periods as part'df the quaifty assurance proce-
dures. This ensures the correct flow rate is maintained throughout the
test and the correct sample volume is collected. Flow rate check_sheets'
~ will be used to document the sampie location-sample time, adsorbent media, .
. pump number, and observed flow rate. Flow,races will be checked in the
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http://will.be

. field with the adsorbent tube in place. If the flow drifts from the
calibrated flow the pump will be adjusted to the correct value and the

correction documented on'the'flow rate check sheets.
*Chain of Cutody. A chain of cutody form will be used to document the

_handl1ng of the air samples from the time the sampllng is completed until

the time the analytical laboratory receives the samples. These forms will
~_ contain- the sample number, date, sampling time, sampling location and
_ person(s) relinquishing or receiving the samples.

5.6 INSTALLATlON OF'MONITORINGANELLS

. 5.6.1 Qbagstlxg_
Ten monitoring wells will be installed at the locations shown on

Figures 4-3 and 4-4. The purpose of the wells is to collect ground water
~ samples for chem1cal qual1ty analysis. The groundweter sample is a

physical sample collected from a monitoring well that is sent to the .

laboratory for chemical analys1s In add1t1on ground water elevations

will be recorded to evaluate the d1rect1on of ground water movement and
to determine the vert1cal hydraulic gradient beneath the site. The

groundwater elevation is a measure of depth of the groundwater table from

_the soil surface that is recorded in the. f1eld logbook This iS'fully '

described in Section 5. 8. , : .
At 3 locat1ons a cluster of two mon1tor1ng wells will be 1nstalled
One well in each cluster will be screened across the water table, and the

~ second well will be drilled to the bottom of the Upper Ple1stocene

Depos1ts, approximately 75 feet below grade.
~ The remaining -4 locations will have a s1ngle well wh1ch will be
screened across the water table. ’
At each monitoring well locatlon one so1l sample w1ll be collected

and submitted for TCL, TAL hexavalent chromium and amenable cyanide

analysis. The samples for ‘chemical analysis will be collected as

described in Section 5.7 on-soil borings, and selected based on the

criteria in that sectlon. ‘
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5 6 2 Egu1gment |

The follow1ng equ1pment will be needed for the dr1ll1ng and 1nstalla-
L t1on of the monitoring wells: ' T |

- Truck- mounted hollow stem auger dr1ll1ng rig

- 4-inch dlameter stainless steel threaded p1pe w1th threaded ' o

- 4-inch d1ameter stainless steel, wire wrapped screen w1th 0. 02
inch slots (ten feet long) w1th base plate
. No. 2 sand v
Bentonite pellets
Bentonite-cement grout

. locking cap
HNu Systems, Inc.,. PI 101 photo1on1zat1on detector
MSA Model 2A explosimeter AR
Field notebook
Camera
Rol11 of plast1c . ‘

-»Laboratory prepared w1de mouth sample bottles

' 5.6.3 Installation Procedures . ,
Each monitoring well will be dr1lled and 1nstalled us1ng a’ truck-
mounted hollow stem auger drill rig. Eachwell will be completed with 10

| “feet of 4-inch diameter sta1nless steel wire wrapped screen, w1th 0.020.

inch slots, and 4-inch dlameter stainless steel threaded casing. At each
“of the 3 locations where clusters of two mon1tor1ng wells are to be
1nstalled the deeper well will be installed first. - Continuous split-

spoon samples will be ‘collected from ‘the ground surface” to the water';

table. Below the water table, spl1t spoon samples will be collected every

- -five feet. Each split 'spoon sample will be collected in accordance with
.. a standard penetration test (ASTM D1586). The split- spoon sampler will
- be driven by dropping a 140-1b hammer from a height of 30- 1nches The

number -of. blows required to advance the’ sampler over each 6- 1nches will
be recorded Before dr1ll1ng each boring, the auger fl1ghts dr1ll rods
and - any other equipment that will enter the hole will be decontam1nated
" by steam cleaning. The split spoon samplers wlll be decontaminated before
each use by follow1ng the ‘procedures outlined in Append1x B. .The drill

cuttings will be placed into labelled drums and stored: on- s1te F1gure‘

- 5-2 illustrates typical mon1tor1ng well construction.
“"The split-spoon sampling tool will be opened and w1ll be laid: on a

piece of clean polyethylene sheetlng The hydrogeolog1st w1ll examlne the

8001-02-1101 . .59

6-inch diameter protective steel flush mounted cas1ng w1th'

100 Ioy ,

SZso



~contents, and will screen the sample for organic'vaoors by passing the
‘probe of an HNu over the length of the sample. - Photograph, with. a’scale
for comparison, will be taken of selected samples. The photographs will
include a card showing the site name, sample identification number, date
and ‘initials of the- sampl1ng team.- The samples will be transferred to
glass jars:which will be labelled with the job name, date, and boring and

sample identlfication ndmber‘ The jars will be sealed and allowed to

stand for one-half hour in order to allow time for the organic vapors to

_off gas and accumulate in the jar. One-half hour after the soil samples
_have been. collected the head space in the jar w1ll be measured for
organ1c vapors with the HNu. '

A1l volatile samples that are’ sent to the laboratory for chem1cal

analys1s will be transferred 1mmed1ately to a wide mouth sample bottle,
with no mixing, to assure that the volatile fraction is not lost. Use of
wide-mouth bottles will reduce disturbance of the sample and help prevent
the loss of volatiles. Volatile sample fractions are not homogenized.

ATl soil_samples collected for analysis except. the volatile fraction .

volatile will be homogenized in order to minimize bias of sample represen-

' tativeness. The procedure for soil sample homogenization is descr1bed in

- Section 5.4.3. Data to be recorded in the field logbook will 1nclude the
following: ’

Name and location of job
‘Well and sample identification numbers
Date of drilling
Method of drilling and sample acqu1s1t1on
Blow counts
- Soil description
Photograph numbers °
Organic gas levels
- Vapor Concentrat1ons (HNu cal1bratlon unlts)

| The sample jars and spatula w1ll be handled w1th new surg1cal gloves
to prevent contamination. Surgtcal gloves will be changed between each
sample. ‘ oo .
Al sample containers will be pre- cleaned containers obta1ned from
~ 1-Che which has been the USEPA Reg1on II suppl1er, or another vendor with

comparable containers and quality assurance procedures, obtained through

ARCS“II;procurement procedures. I-Chem, or other vendors will supply QC

8001-02-1101 o 5-10
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- documentation certifying. that the containers are clean and contaminant

free. C]ean11ness and QC documentat1on of I-Chem contdiners or comparable

m-source will be reviewed. and subm1tted to USEPA Region II prior to the1r“
,use. "When the bott]es are received at Malcolm Pirnie, they w111 be he]d o
. in a 'specially designated- bott]e room, that contalns only clean samp]e

: bott]es, until the time they are used."

~ One foot of No. 2 sand will be trem1ed to the bottom of each bor1ng,
o after which the well screen, base plate and casing will be assemb]ed and
'_1owered inside- the ho]]ow stem auger In the shallow wells, the wel]“'
screen will bridge the water table with e1ght feet set be]ow the water

- table and the rema1n1ng two feet set 1n the vadose zone. The auger
i flIghts will then be slowly raised and No. 2 sand w111 be tremied to one

foot above the top of the screen. 'A two foot benton1te ‘seal will be

Ap]aced above the sand -pack. The remaining annular spacé will be filled

with a cement-bentonite s]urry thCh will be hydrau]1ca]1y tremied into -
~place. Each well will be completed with.a 9- 1nch diameter protect1ve'

steel flush mounted cas1ng and 1ock1ng cap

RN

5 6.4 weli Deve]opmen o S |
- Each mon1tor1ng well w11] be developed using'a centr1fuga] pump to

. open the screen to. formation water, and to minimize turb1d1ty -Develop-" -
‘ J'ment wxll remove clay and other fine part1c1es and will proceed until the
- turb1d1ty 1s less. than 50 NTU's, _unless development for three: hours or
more cannot ach1eve these.. levels - Development water w111 be recharged,“ﬂ

“into the ground w1th1n 50 feet of the well be1ng deve]oped

L 8T DRILLING OF INDOOR SOIL BORINGS

5.7, 1 samghng 0bject1ve

; So1l borings will be drilled beneath the s]ab of the ex1st1ng Co
bu11d1ng to determlne the nature and extent of so11 contam1natlon 1n the*3j7

. 'vadose zone. - S |
' The borings will be advanced to the ground water table. One'sample

- Tw11l be collected for laboratory analy51s.w In bor1ngs SB-1 through SB-
. 6, two samples w111 be co]lected for 1aboratory analys1s. One sample will.
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. be collected at the-4-6 footfdeptﬁ, the second will be}collected,at the
8-10 foot depth. ‘Both will be submitted to the laboratory for complete

RAS analysis, hexavalent chromium.and amenable cyanide. In addition, an

additional sample will be collected and subm1tted for EP Tox and TCLP

- analysis.

As. descr1bed in the QAPP in sectlon 3 4 on data qual1ty obJectlves‘

one sample of SB-1 through SB-6 shall be selected by the samplers as a
critical sample. This should be noted in the field logbook. The

selection of the critical sample from thlS group will be.based on two .

- things. “First, the 'sample should be beneath.a former leaching pit.

‘Second, the sample should be determined by ‘visual observat1on or fleldlf‘

1nstrqments to be contaminated. If no sample is found.meetlng these
~ criteria, then one will be selected at random from SB-1 through SB-6. The
sample selected as the critical sample‘Wlll be collected in duplilcate and
~ both will be submitted toﬂthe'laboratory for CLP-RAS analysis.

- 5.7.2 § p! ng ggulgmen
The follow1ng equipment will be needed to drill so1l borings and to
: 'collect soil samples for analysis: ’

Small skid-mounted drilling rig with hollow stem augers
Decontaminated  2-inch diameter, 2-foot long spl1t spoons
" Decontaminated: stalnless steel spatulas
Camera _ .
.Roll of plastic '
HNu PI-101 photoionization detector (HNu)
MSA Model 2A explosimeter
"Field notebook and field logs -
Laboratory prepared wide-mouth sample bottles -
© Glass bottles for archiving so1l samples

5.7.3 Sampling Egogegure

Each dr1ll1ng location will first be located and a mark will be made

on the floor of the bu1ld1ng labelled with the boring 1dent1f1cat1onl
" number. - A. small 'skid-mounted dr1ll1ng rig, equ1pped with -holTow stem

augers,pwrll be used to drill the borings. The drilling rig platform,
.auger flights, drill rods, split spoon samplers, and any other equipment

that will enter the hole, w1ll be decontamlnated before the dr1ll1ng rig :

enters the site.
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At each boring ]oéqtfph; continuous split spoon samples will be

~collected from the’grdund'surface to the water table. Collection and
analysis of these samples will be the same as that descrlbed in Section
~ 5.6.3. The drill cutt1ngs w1]1 be placed into labelled drums, and stored
‘on the site. : S ‘

The - samp]e for chem1ca] ana]ys1s will be se]ected based on its
: _response to the HNu, or .other signs of visible contamination. These

éamp]es will be transferred from the sampling spoon to clear éamp]e jars®

using a stainless steel spatula. The Jjars will be sealed and allowed to
~ stand for on-half hour in order to allow time for the organic vapors to
of f- -gas and accumu]ate in the jar. 'Approximately one half hour after the
soil samples have been collected, the head space'in the jars of the
archived samples will be measured fcr organic vapors with the HNu. All
volatile. samples that -are sent to- the laboratory for chemical analysis
will be transferred 1mmed1ate]y to a wide mouth sample bottle, with no

‘mixing, to assure that the. wvolatile fraction is not lost. Use of wide-

~ mouth bottles will reduce disturbance of the sampTe and help prevent the

“loss of volatiles. Volatile sample fractions are not homogenized. All

samples collected for. fractions other than volatile will be homogenized
in order to minimize hias of sample‘represehtativeness. The broceeding
for soil sample homogenizatidh is described in Section 5.4.3. The samples
- will then be sent to a USEPA CLP- 1aboratony for ana1y51s The spatula

will be decontam1nated between each use by follow1ng the procedures

outlined in Appendix B. The samples that are not selected for chemical
analysis will be transferred to glass jars for archiving, which will be
labelled with the job name, date, boring number and sample identification

number. The Jars will be sea]ed and allowed to stand for one-half hour

~ in order to allow time: for the organic vapors to off-gas and accumulate
~in the jar. '

Data to be recorded in the f1e1d logbook w111 include the fol]ow1ng 2

~ Name and location of job - .

Boring and sample 1dent1f1cat1on numbers
~ Date of drilling:

Method of drilling and sample acquisition

Blow counts

Soil Description

Photograph numbers

0rgan1c gas-and methane 1evels
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‘The sample jars and spatula will be handled wtth new surgical gloves

“to prevent contamination.' Surgical gloves»wil] be thanged between each

sample.
project.
5.8 COLLECTION OF WATER LEVEL MEASUREMENTS =

5.8.1 Objectives-

Three rounds of - synoptic water level measurements will be collected o
in the we]ls_that will be installed dur1ng_theuRI The purpose of

- collecting the water level measurements is'to_eyaluate the direction of
ground water moyement and to eValuate_the‘yertical hydraulic gradient.

5. 8 2 Egu1pment - .
' The fol]owlng equ1pment will be used to col]ect ground water level

measurements

E]ectron1c water 1eve1 1nd1cator

Field Notebook: ’ '
HNu Systems, Inc., PI-101 Photo1on1zat1on Detector (HNu)

MSA Model 2A Explos1meter

5.8;3 Proceggres :
Depth to Water Level Measurements

: At each location, the locking steel cap and internal sta1n1ess stee]
’ we]] cap will be: removed The headspace and breath1ng zone's air quality
will be monxtored for air quality with an HNu and explosimeter. The
‘;\battery of the e]ectron1c water level" 1nd1cator w11] be checked by pushing
“the battery check button, and waiting for_the}audla] signal to-sound, or
“the instrument to come on. The instrument will then be turned on and the

probe will be slowly lowered into the -well,., until” the 'audial signal is -
heard, and the instrument 11ght goes on, 1nd1cat1ng that the sensor in the -

" probe has made contact with the water surface in the well.
The depth of water will be recorded to the nearest one-hundredth of

a foot, from the top of the stainless steel casing. The date, time, well

~number and depth to water will be recorded. - The water level indicator
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'w11] be decontam1nated before co]lectlng a measurement in each ' well by.

fol]ow1ng the procedures outiined in Appendix B.

5.9 PUMP TESTING'(OPTIONAL)

5 9.1 Test1ng Ob]ect1ves _ , ‘
A 48 hour pumping test is proposed for MW-5. The pump test for MW-.

5 W111 be- ut111zed if the RI/FS determines that the nature and extent of

“contam1nat10n at the site warrants remedial action. If it is dec1ded then

that pumping the aquifer is a poss1b1e remedial alternative to be tested
then the pump test will be performed on MW-5 as descrtbed

+ . The pumping test will be used to obtain data on aqu1fer character1s-
tics in order to assess contaminant movement -and determine a remedlaI'”
design. During this test water levels will be cont1nuously mon1tored 1n'} '
. wells MW-5, Mi-4, MH-6, MH-2, and Mi-7. :

5.9.2 g’]pm ng

5 electronic .data loggers

5 pressure transducers

- Electronic water level indicator
. Field notebook

Roll of plastic

Duct tape »

Submersible pump

-Generator
'VStevens Type F Recorders

5.9.3 Iesting Procedures

‘ A controlled pumping test will be conducted on MW-5 prov1ded the data
'from the drilling and develop1ng of the. other eight monitoring wells
indicate a continuous water-bear1ng zone and MW-5 has sufficient capac1ty
to warrant this type of aquifer test. ‘ :

Pretest water-level measurements w111 be collected from a]l ten wells’
pr1or to the start of the test. At Jeast two of the.wells‘w1ll be

equipped with Steven Type F water-level recorders. The continuous record

~from the recorders will prov1de information on the type and magn1tude of

‘short term water-level fluctuat1ons that occur on' 51te. water-]evel

‘measurements in Monitoring Well 5 (the pump1ng ‘well), will also be made.
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‘Manual water-]evel measurements for statlc read1ngs w111 be made ‘using :
© . either a chialked tape or an electr1c probe (M scope) A]l measurements' :

‘w1]l be accurate to 0.05 foot or-better. , : 4
) The pumping rate in Mon1tor1ng Well 5 w111 be contro]]ed us1ng a

:~valve on the discharge ]1ne - AdJustments_of -the pumping rate will not be -

- 'made by changing the rpm of the pump. ‘The flow rate will be continuously

N ;monltored by at least one.of: three methods. If the flow is 40 gpm or’
© " more, the discharge will be, measured with -an orifice- and manometer If

" the d1scharge rate of. the we]] is less than 40 gpm, the flow rate will be

" checked by d1vert1ng the water into a ‘container of known capac1ty, such

as a 5 gallon pa1l or a 55 ga]lon drum and measuring the time it takes to
fill. it. The pumping rate can then be accurate]y ca]cu]ated If

I p0551b1e the va]ve w111 be set at the. des1red _pumping rate the. day before
;‘the start of the control]ed pump1ng test, and the accuracy of the or1f1ce".

and. manometer (1f used) can be verified.
The pumping test will be started: at either h1gh tlde or Tow tide, as

determined from the recorder charts. At these points in the tidal cyc]e,'_\

the water level changes in the ~aquifer are minimal for a period of
"approx1mate1y 4 hours. Consequent]y, t1dal changes in’ “the ‘water levels

L"will be negligiblelduring the early part of the test when frequent water-?
level measurements are be1ng made. The discharge rate will be maintained
at a constant rate throughout the test which w111 be conducted for a3

*perlod of 48 hours.

.  During the test, water 1evels in the pump1ng well w11] be monitored - .

- at ‘sufficient frequency SO that at least 15 evenly spaced measurements are : o
'made within each’ log cycle of time of the water leve] plots. In other -
. words, at the start of the test, water-]evel measurements w111 be made ‘"-,Z

- the pumping well at the following times after the start of pumping: 0.5, -

I, 1.5, 2,2.5,3,3.5,4,5,6,7,8, 9 and 10 minutes. In the second

\_]'log cycle, the measurements will be made at 15, 20 25, 30, 35, 40, 50,
. 60, 70, 80, 90 and 100 minutes, After 100 m1nutes, measurements w1]l be
made at 30-minute interva]s until the test is shutdown at 2880 minutes (48
hours) - The pumping rate. will be continuously mon1tored and adjusted byrf
" the. we]l driller for the first 10 minutes and the water-level measurements -

'will be made by.the,hydrogeolog1st,1n_charge_of the_test . After 10
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‘m1nutes the hydrogeologist in charge of the test will measure each water '

- 1eve1 twice to assure accuracy

Water levels in ‘the mon1tor1ng wells 2 4, 6, and 7 will be measured

with an electronic data logger and transducer and checked with either a
chalked tape or an eiectric probe. . The frequency will be the same as

measured in the pumping well after 10 minutes. It"is anticipated that -

pduring the first two hours of the test, one,person will monitor the
pumping well, a second person will measure water levels .in Monitoring
‘Wells 2 and 4, and a third person in Monitoring Wells 5 and 7. "Once the

~ time. between measurements 1ncreases to 10 m1nutes one person will mon1tor"

‘the ent1re test.

At the end of 48 hours, the pump will be shut ‘down and recovery

measurements will be made in the wells in a similar manner to the
measurements made during the drawdown portwon of the test. The recovery
_ data are useful as a check on-the drawdown data. = '

' "As the test progresses, plots -of the drawdown of the monitored wells
will be p]ottedJon semilogarithic paper,‘and-initial'values of transmjs-

'sivity and- storage will be calculated from-the data. Using the Jacob -

straight1ine approx1mat1on method transm1ss1v1ty is calcu]ated by:

, - s
Where T = Coeff1c1ent of Transm1ss1v1ty, 1n gpd/ft
, Q = Pumping rate, gpm '
"~ s = Drawdown d1fference per log cycle of time, in feet

The coeff1c1ent of storage can be calculated from the plots of the
N record from the mon1tor1ng we]]s used as observat1on wells by the formula:

Tto
S = 479012
Where'S = Coefficient .of Storage (dimensionless)
T = Coefficient of Transmissivity, in gpd/ft
to = Intersection of straightline slope with
zero-drawdown axis, in minutes.
r = Distance from pumping well to observatron

well, in feet.

It shou]d'be;notedvthat the Jacob method is applicable in the
observation well only after sufficient time has elapsed for the plot to
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reach a straightline. =~ The minimum t1me for the method to app]y can be
» calculated by the formu]a o

1.35 X 105r2s
s1 T .

Time for .plot to reach a stra1ght line, in minutes

~ Where Tsl = ,
‘ r = Distance from pumping well to observation well, 1n feet
S = Coefficient for Storage (d1mens1on1ess) ‘
T = Coeff1c1ent of Transmissivity, in gpd/ft

Once the test is comp]eted the drawdown "in each ‘of the observation

‘we1ls will be plotted on log paper and analyzed us1ng an appropr1ate curve

-‘"fltt1ng method.

" - The method that w1]1 be used to analyze the ]og -log . p]ots of the
drawdown data will depend upon whether the aquifer is considered to be
“under water table or under artesian conditions based on the aquifier

' _geometry and the shape of the drawdown plots. In all cases, once the

method of solution is selected, the field data will be fitted to type
curves and the transm1ss1v1ty and storage calculated from the appropr1ate
equat1ons X u :

If the data indicate that the aqu1fer is. arte51an w1th vertical
'-1eakage taking place, analysis’ w111 be by means of leaky artesian formula
'der1ved by Hantush and Jacob in a paper entwtled "Non- steady radial flow
_in an infinite leaky aquifer" (Transactions of the Amer1can Geophys1ca1
" Union, Vol. 36, No. 1, 1955)

If leakage through the confining bed into the aqu1fer is not measur-.

able or the confining bed 1sfm1ss1ng, the Theis non-equilibrium formula

will be used. Theis formula is referred to as the non-leaky artesian

‘formula and is described in .a paper entitled, "The relation between the
lowering of p1ezometr1c surface and the rate and duration of a well using
"ground water storage" (Transact1ons of the American Geophys1ca1 Union,
16th Annual Meeting, Vol. 2, 1955)

If analys1s of the aquifer-indicates- that the aquifer is under water

table conditions where the water pumped is derived largely from storage '

by gravity drainage, a-method'of Bolton will be used. This method is
described in a paper entitled, "The drawdown of the water table under non-

- steady conditions near a pumped well in a unconfined formation" (In

Proceed1ngs [Br1tish] Inst1tute of Civil Eng1neers Vol 3, Part 3, 1954).
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- Once the pump1ng test data have been co]]ected and the proper method
»se]ected for the analysis, the USEPA will be informed of the selection.
A descr1ptlon of the method will also be appended to. the f1na1 report

Every possible precaution w1l1 be taken to obtain useful data dur1ng,

the pumplng_test. If stabilization takes place, the test may. be termi-

nated before 48 hours has elapsed. Care will be taken, however, to insure -
that the test has run long enough so that gravity dra1nage from dewatered'
.sed1ments in the cone of depression is not mistaken for leakage.

5.10 COLbECTION OF GROUND WATER SAMPLES “. 1,‘

5.10.1 i_JﬂJﬂﬂ_QQLﬂﬂuxs_

Two rounds of ground water samples w111 be col]ected from the wells
7that will be installed during the RI, for ana]ys1s of TCL parameters,
cyanlde, and hexavalent chromlum Samples will be collected when based

: on the technical expert1se of the drilling contractor. the aqu1fer ‘has-
~ returned to stab111ty. ) '

5. 10 2 Equipment : : :
The following equipment will be’ needed to co]]ect ground . water
samples for analysis:

Electronic water level 1nd1cator

_ Submersible pump
Polyethylene tubing ' '
Laboratory cleaned stainless steel ba11er
Teflon-coated leader cord
Bailer cord :
pH meter '
Temperature, and spec1f1c conductivity meter
‘HNu Systems, Inc., PI-101 Photoionization Detector (HNu)
MSA Model 2A Explosimeter o _
Field Notebook and -field logs :

~ Laboratory prepared sample containers -
Roll of plastic :

L T T T R SO T T T R T T

The submerSIble pump will be water cooled and constructed of stain-
less steel. Neoprene, PVC, Tygon s1l1con rubber or v1ton will not be used

in the pump construction.
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5.10.3 Sampling Procedures
A piece of po]yethy]ene sheeting w111 be laid on the ground be51de

each well, and_ the sampiing equipment, water level :indicator, sample

bottles and sample notebook will be placed on the polyethylene sheeting.

. The well cap will be removed{ and the concentration of volatile organic’
vapors and combustib]e gases will be measured by p]acing'the HNu photoion- |
ization detector and explosimeter above the well ca51ng - The HNu and -

explosimeter w111 be calibrated before. the start of each day by fo]10w1ng

‘the procedures described in Appendix A. If the instruments: are turned off:

during the day, they will be recalibrated before being reused

The depth to water will be measured with an e]ectronic water Tevel
1nd1cator The cable and- probe of the. water level indicator will be
_ decontaminated between use at each well by washing w1th‘A1conox and

rinsing with tap water as outlined in Appendix B. This wi]},beAfoiiowed
by a rinse with deionized water.. o T
The water vo]ume in the ca51ng will be calculated using the fo]iow1ng

equation: -
' V= rih Note'1 cu} ft. = 7.48 gal
where: - |
"V = standing water volume (gallons)
r = well casing radius (feet)
'h = height of water column (feet) .

Clean, new poiyethyiene‘tubing will.be attached to the submersible

- pump, which will be'decontaminated-between well locations, as described
in Appendix B. The pump will be lowered into the wel] During evacua-
tion, the pump intake will not be set greater than six feet below the

dynamic water level. ThlS requires that the pump be lowered as - purging

~continues and the water level drops.
Initially, each well will be purged until three to five volumes of

standing water are evacuated or until the well is pumped dry. The yo]ume-

of water removed from each well that is not pumped dry, is dependent upon

- field measurements of pH, temperature and specific conductivity. When
~each of these parameters- has ‘stabilized, the volume of water Will be
, recorded and the well will be sampled If the parameters do notstabi-_r
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”iiize,'purging will continue until Jto5 volumes of water are removed.

'The purge water will be discharged into drums. and stored on site.
The ground water. samp]e will be col]ected by gent]y Towering. a

',']aboratory cleaned sta1nless stee] ba11er into the well. - Teflon coated‘ :
' . cord will be used for ba11er cord which contacts the ground water The -

fba1]er will be retrieved, and the sample will be transferred to “the
| 'approprlate sample containers. The vial provided for volatile organics

will be filled first, w1th0ut 1eav1ng any head space or a1r bubb]es All
- other sample bottles will be: f11led to the shou]der _ The head space will

‘a]]ow for’ expans1on/contract1on of.the sample.

‘ The sample bottles will be p]aced into coo]ers and will be sent to
.a USEPA CLP laboratory for ana]ySIS of TCL and TAL parameters, and
_ cyan1de.» ' : :

be made in each: we]] f‘Both the pH and the spec1f1c conductivity meters

will be ca]1brated for water temperature before they are used and the pH .
meter will be cal1brated prlor to each use. - The cal1brat10n proceduresfg

are provided in Append1x A. _ :

The bailer and any equ1pment entering the well will be handled w1th
new surg1cal gloves to prevent contam1nat1on Surg1ca1 g]oves_w111 be
. changed between each. sample 1ocat1on : Lo
' - Data to be recorded in the field 1ogbook w1l] 1nc1ude the follow1ng

. Name ‘and ‘Tocation .of job
Well .and sample identification numbers
- Date of sample collection
- Method of purging and samp]e acqu151t1on -
" Depth to water . ‘
Volume of water removed during purging
pH, temperature and specific conduct1v1ty
Orgamc gas and methane levels

te {“_ 5.11 COLLECTION OF SEDIMENT & SURFACE HATER SAMPLES FROM DRAINAGE

POOLS AND SEPTIC TANK

5. 11 1 Sampl ng Qb]ectlveg

i_One surface water ‘and one sediment samp]e w111 be collected for o

-chemical ana1y51s from -each of the four dra1nage pool systems to charac-

terize the chem1cal qua]1ty ‘of ‘the water and sed1ment.g InAadd1t1on two .
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water samp]es and two sed1ment samples will be col]ected from the sept1c
tank, if p0551b1e ‘

5.11.2 Samplihg Equipment

HNu and CGI

Van Dorn water sampler :

WILDCO gravity core sampler

Field notebook

Roll of plastic

Camera

Laboratory prepared wide-mouth bottles

Sect1on 5.6.3 g1ves the source of .all conta1ners used. in thlS
project. : B

5.11.3 §ampling'ProcedgreS - Water Samples

The water samples will be collected in approximétely the same loca- é

‘tions as the sediment samples collected as described in Section 5.11.4.
The water samples will be taken first, followed by the sediment samples
descr1bed in Section 5.11.4. ' As the water in each pool is less than 3
feet deep, stratification is not expected Therefore, the samples w111
be collected at mid-depth. .

The samples will collected with a Van ‘Dorn Sampler,.wh1ch will be
decontaminated before use following the procedures described in Appendix
. B. The Sample will be slowly transferred to laboratory prepared bottles
and will be sent to a USEPA certified laboratory for analysis of TCL
rparameters TAL, cyan1de, and amenable cyanide.

Data to be recorded in the field logbook will 1nclude the fo]low1ng~'

Name and location.of job

- Sample identification number
- Method of sample. collection

Weather conditions

- The Van Dorn samp]er and sample jars- will be handled with new

surg1ca] gloves to prevent contamination. Surgical gloves will be changed .

between each sample 1ocat1on.

prOJect.
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5.11.4 Samplin Proeedures - Sediment Samples

Before sampling, an HNu and-CGI with‘extension probes will be used
to monitor the air in the drainage pools. A bottom sediment sampTe will
be collected in each of the pools. The samples to be'co11ected in the

_ pools will be collected as close as possible to the center of the pool
At each sampling location, a precleaned, dedicated 24- inch Tong

polystyrene core liner and core catcher will be used to collect the
samples. Before sampling at each location, the outer surface will be

' ‘decontam1nated as described .in Appendix B.

After the sample is collected, the sampler w11] be ‘laid on a plece

of po]ythylene sheeting, and will be opened. The physical character1st1cs
of each core will be described in the field. logbook. At Tleast one

photograph, with a scale for comparison, Will'be taken of the core. The

photograph will include a card showing'the site name, sample identifica-

tion number, date and init1als of the sampling team. The ‘core will be
transferred to certified clean Jjars -and will be sent to a USEPA CLP
laboratory for analys1s of TCL parameters, TAL, cyanide, and_cyan1de

amenable.  All volatile samples that are sent to the 1éboratory for’
- chemical ana]ys1s will be transferred 1mmed1ate1y to a wide mouth ‘'sample

bottle, with no mixing, to assure that the volatile fractlon is not ]ost

~ Use of wide-mouth bottles will reduce disturbancé of the samp]e and help :

prevent the loss of volatiles. Volatile sample fractions are not homoge-

nized. Al1 samples collected for fractions other than volatile will be
- homogenized in order to minimize bias of samp]e representat1veness. The

proceeding for soil sample homogenizat1on is described in Section 5. 4.3.
Data to be recorded in the field log book w11] 1nc1ude the fo]]ow1ng

' Name and location of job
Time and date of collection

- Sample identification number
Method of sample collectlon
Length of core «
Description of material
Weather conditions:

 Photograph numbers

tThe sample jars will be handled with new surgical gloVes to prevent
contamination. Surgical gloves will be changed between each sample
location.

~8001-02-1101 5-23
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6.0 SAMPLE HANDLING
6.1 GENERAL

.j;Representative sampling of . environmental matrices for chemical
- analysis depends on proper.collection, preservation,Ashipping, custody and
preparation techniquesﬁ Unpreserved or improperly shipped samples may
- Jeopard1ze sample 1ntegr1ty and reduce data qua11ty To assure that
! samp11ng data are reliable, Malcolm P1rn1e w111 adhere to procedures
. described in.the fo]loW1ng sect1ons and in the Qua11ty Assurance PrOJect
_"Plan prepared for the. 1nvest1gat1on :

6{25 PROCUREMENT AND PREPARATION OF SAMPLE.CONTAINERS

The analytical 1aboratory will 4prb9jded-the' sample ;containers

indicated in Table 6-1. Container closureswill be screw-on type and made
'~{.of inert materials. Samp]e containers will be c]eaned -and prepared by the
' laboratory prior to be1ng sent to the field. Trip blanks will be used to

check any false positives due to ]aboratory c]ean1ng procedures or Cross
\ contam1nat1on dur1ng sample sh1pment

6.3 LABELING OF SAMPLES

Al samples CO11ected at the site will be identified with a Malcolm
Pirnie sample label (F1gure 6-1) and a Malco]m P1rn1e sample tag. The

| sample label will be attached to each bottle that contains a sample, and

the label will be covered thh clean. plast1c tape to assure that it does’

not peel off or become damaged " A unique sample number will be assigned
to each samp11ng locat1on whlch will be marked on the label. The sample

-~ - tag will be attached to the sample bottle with wire. -
' The sample Tabel and tag will be checked by the 1aboratory to be sure -

that they are 1dent1ca] and they w1]1 .be cross-referenced to the chain-
of-custody fonm. Any inconsistencies will be noted on the chain-of-

custody form. AIT 1dent1fy1ng tags, data sheets and laboratory records

w111 be reta1ned as part of the permanent record.

8001-02-1101- . - ¢ . 6l
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' TABLE 6-1

SAMPLE CONTAINER, PRESERVATION AND' HOLDING TIME REQUIREMENTS

' : . _Holding
Matrix L Anaivsis : - Procedyre Container Preservatiop Time
Ground Water/ S . L o ‘
~ Surface Water . Volatifes - : CLP(1) . 2-40 ml glass HCL to pH<2, 10 days,
. : ; B N - . : ] . Cool to-4 C preserved
Semi-Volatiles CLP(1) -2 L amber glass Cool to 4 C 5 days ‘to
; ' : - extraction
! . - 40 days to
' : apalysis
Pesticides/PCBs  CLP(1)- 1L amber glass Cool to 4 C . § days to
o - - : : extraction
40 days to
‘ analysis
Inorganics ACLPKZ) - l-L:Ponethy|ena -‘HNO3 to pH<2, 180 days
(Metal only) ' “4°C ‘
" o Mercury CLP(2) L L Polyethylens HNO; to pH<Z .. 26 days
IR ' Alkalinity USEPA 310.1 1 L Polyethylene  Cool to 4 C - 14 days
- o Ammonia - USEPA 350.2° 1 L Polyethylene H,SO, to pH<2 28 days
. s+~ BoD y , USEPA 405.1 1 L 'Polyethylens -.Cool to 4 C . 48 haurs
- : . cop ' USEPA 410.4 1 L Polyethylens H,SO, to pH<2 28 days
Chioride USEPA 325.1 11 Polyethylene None required 28~dais
Chromium VI USEPA 218.5 1 L Polyethylene Cool to 4 C . 24 hours
Color : USEPA"110.2 " 1 L Polyethylene Cool to 4 C 48 hours
Cyanide cte(@ .- 1L Polyethylene NaOH to pH<12, - - 12 days
: ’ . - 4°C o
Amenable Cyanide . USEPK'33§.1 1 L Polyethylene 0.6 g ascorbic.. 14 days
' o ' T acid, 4°C.
"Hardness ‘ USEPA 130.2 - 1L Polyethylon’a HNO, to pH<2 6 months
_ -’ HZS 4 to pH<2 :
Phensls ) USEPA 420.1 1L Glass _H,50, ta pHC2 28 days
d Pl i 20 T
. L . o Cool to 4 C :
MBA © " USEPA 425.1 1L Glass .- Cool to 4 C 48 hours
Nitrate USEPA 353.2° "1 L Polyethylens Cool to 4-C 48 hours g
Odor USEPA 140.1 1L Glass : Cool to 4 C 24 hours -3
- Suffate . USEPA 375.4 1 L Polyethyiene Cool to 4 C 28 days 8
108 ' USEPA 160.1 1L Palyethylene, Cool to 4 C 7 days L
Total Kjedah!-N. . USEPA 351.2 1 L Polyethylene HZSO4 to pH<2 ' Qs'days o
\ . - , L © Cool'to 4 C o e
L T0C ) USEPA 415.2 1 L Polyethylene HZSO‘ to pH<2 . 28 days =
. . o o ] .Cool to 4 C §
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Matrix .
Soil/Sediment

.Anaixsi§ )

Volatiles

Semi-Volatiles

Pesticides/PCBs

s Inurganlcs
" (Metal-only)

Cyanlde -

Mercury

. TABLE 6-1 (Continued)

'lmenablé'Cyapiﬁei: )

Chromium VI

. EPTOX-metals

Reéctivity

,lgnitibilrly_

Corrosivity

TCLP-matals

]

Notes:-

»USEPA Contract Laboritory Program

Procedure
CLP(1)
CLP(1) -

- CLP(l).

CLP(2)

cLp(2)
CLP(2)

" USEPA 9010 -

" USEPA 7196

. SW-846-1310(5)

‘

" SW-846(5)

SW-846(5)-1010--
SW-846(5)-1110
SW-846-1311(5)

e

"Coﬁtgingr‘

40.m| VOA vial

8 0z jar

8 oz.jar |

. 8 0z jar

0z jar
0z jar -
02 jar -
3. 02 jar:
32 oz jar

8 oz jar
8 0z jar

8 oz jar

,+32 0z jar

Should only be used in the prasence of resadual chlorino

Maximum holding time is 24 hours when sulflda is presunt

‘40 CFR,

8001-02-1101

"1987, Part 261

App

i

“ None

: -Holding
Preservation _Time
-None - 10 days

None 10 days

' to -
extract-
.ion
AOGajg’
to
analysis
None 10 days
to
_extract:
ion
40 days
te ..
-analysis
“Noné 180 days .
"None 12 daysg
.None 28 days-
4ec - 14 days
A 24 hours
7 days to

gxtraction

40 days to analysis

None .14 days
Nons 14 days-
None 14 days
-.>ﬁah; 7 days to
‘ extract, 40.

day:_to,anafysis i

statement uf Work for Organlc Analy;l:. 2/88

USEPA Contract Labotatory Prugram Statamant for Wnrk for Inorganlc Analysis 7/88

Optlonally all :amples may be tested
with, lead acetate paper hefore pH ad;ustmants in- order to.determine if sulllda is present

zys0- 100 ';DV



P  maLcOLN - -Malcola Pirni&: Inc-

Y- " PIRMIE : .~ 2 Corporate Park Or.

L - _ White Plains, NY.10602
_Pirnie Job Nuaber .

Sasple ‘Description : o ] ' o

Sampled By @ __ Nethod :
: Date : : Tise :

= ' .. Preservative Added : By

Date : .Tiew :

For lab use
~ ‘Sasple ID Nuaber
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6.4 SAMPLE PRESERVATION/HOLDING TIMES

The analytical laboratory will analyze samples for the constituents

‘given in Table 4-1. The samples will be analyzed by following EPA CLP

methodolog1es Information. on sample containers, preservat1on techn1ques,
and ho]d1ng t1me 11m1ts is presented in Table 6-1.

6.5 'SAMPLE SHIPPING AND CHATN-OF-CUSTODY

The sample handllng and sample custody procedures described below’
will ‘be followed during the remedial investigation. - A chain-of-custody -

form (Figure 6-2) will be initiated at the ]aboratory that will accompany
“the sample bottles from the laboratory into the field. Upon receipt of

the bottles and cooler, the sampler will sign and date the first .
“received" b]ank space. After each sample is collected and appropriately
identified, entries will be made on the chain-of-custody form which will.

< include: sampler names and signatures, samp]ing‘station identification,
date, time, type of sample’and the required analysis.

. After sampling has been completed, the,sampie_containers wilT be-

~ wiped with a clean cloth.: Sample tags will be attached and the containers
“will be placed into coo]ers Ice packs will be placed in the coolers to

keep the samples cold. Pack1ng materials w111 also be placed in the

coo]ers to keep the sample. containers from moving and possibly breaking.
The sampler will sign and date the next “re]1nqu1shed" blank space on the
~ chain-of- custody form.

The samples will be- transported to the laboratory under ‘custody of
Malcolm Pirnie personnel, or they will be shipped by an air express
service, If the samples are shipped by an air express service, the name
of the carrier will be entered under the next "received" blank and the air
bill number will be entered on the form. The chain-of-custody form will
be -placed in the cooler. . ‘Two or more custody seals wi]l‘be‘signed and
dated, and p]aced on each shipping container, located in a manner that
would indlcate if the container were opened in transit. Wide, clean tape
. -will be placed over the sea]s to ensure that seals are not accidentally

broken during sh1pment ‘

| 8001-02-1100 - 62

100 &LOY

ALY



CHAIN OF CUSTODY RECORD/SAMPLE REQUEST FORMS

HALCOIM PIOAT JOB WD,  |PROJICT MAME - ST ‘ 070 LT S _ - T [iacaity iocaion
ISR S ] wo D SR
SAMPLERS: (Signoture) P or AR
SPUT SAMPLEA: OIFURLD - {3 acciriip () oicumip | Cow- Co : :

SAurLL (rto () acck ) oecunto VAIRERS , i REMARKS
——— ———— = —e— - - B -———— e ————— . . - , : R . .

A NO.T v Y
sta. wolome | me ! 1l Statiow Location B VAV
— 232 C——e SR = - - i
Wellnquished by: (Sigrotwe} |7 Dall 7 tmt | Re. ehed by: (Signoture) - Nelin ulihed by {Signahue) DAL 7 YL | Recobed by: (Slgnaturs)
Relinguithed by: {Signatwrs) | DAL 7 il | #e ehed by (Signature) - | Ratinquished by {Signatwe) | DAIL / Yt | Recobed byi. {Signatue) *
Reiinquished By {Signature) DANL 7 hul. | Meqelved lor laborolosy by OAlL / tidt | Remarke T
Dlohlbvﬂon:» Gl‘lhol Accompaniss Shipment. Copy lo Ceocrdinoter fleld. fllea ) '

S¥S0 100 IOV

MALCOLM PIRNIE, INC.

FIGURE 6-2

' CHAIN-OF-CUSTODY FORM




‘ A1l samples will be received by the 1aborétory‘within 24 hours of .
collection. Samples will be received by laboratory personnel, who will

assume custody of the samples, and sign and date the next "received”
blank. ‘ - ' '
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Ammendment #1 to the FSP

As stated in the AAPP Work Plan and’ QAPJP an add1t10nal sediment samp]e
will be collected from the storm drain in front of AAPP on Dixon Ave. The

sampling ‘procedures for this sample will be the same as described for the .

sediment samples collected from the drainage pools on'the AAPP site
" described in section 5.11.4 of the FSP. The sample will be analyzed for
the following parameters accord1ng to data qua11ty obJectlve Leve] IV-

CLPRAS:

}TCL

" TAL ' :
Hexava]ent Chrom1um

© " Cyanide -

T Cyan1de Amerables

Equ1pment decontamination, samp]e hand11ng and- cha1n of custody requ1re- '

ments w1ll be the same as descr1bed in the FSP..

"Lov
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CALIBRATION PROCEDURES AND FREQUENCY

Calibration procedures. for field instrumentation that will be used

during the project are discussed in the following sections.

Freguency
The ca11brat1on of each instrument w1l1 be checked pr1or to each

day's use. Dates and times of the calibration check, serial numbers and
~procedures as well as the SIgnature of the technician will be entered into

the field 1og book. ‘If the instrument readings- are incorrect, the
instrument will either be cal1brated by the techn1c1an or returned to the
manufacturer for calibration.

Procedures )
Photo1onlzat1on Detector'

With the probe attached to the 1nstrument the 1nstrument switch w111'

be turned to the battery check position. Check to see that the Span
Potent1ometer is set at the appropriate sett1ng for the probe being used

(5.0 for 9.5 eV probe, 9.8 for 10.2 eV and 5.0 for 11.7 eV.) " The needle
on the meter should read within or above the green battery area on the

scale plate. If the needle is in the lower position of the battery arc,
the instrument should be recharged prior to any calibration. If the red

_LED turns on, the battery should be recharged. Next, the function switchv

will be turned to the on posxt1on. In this ppgition the UV 1ight source

will be on.

- To zero the 1nstrument the funct1on switch will be turned to the

standby position and the zero potentiometer will be rotated until the

meter reads zero. Clockwise rotation of-the zero potentiometer produces
an upscale deflection while' the counterclockwise rotation yields a

downscale deflection. If the span adjustment setting is changed after

zero is set, the zero will ‘be rechecked and adjusted if necessary. The
operator will wait 15-20 seconds- to ensure that the zero reading is
stable.  If necessary, the zero will be readjusted.

0738;0241113: o A

T00 LDV

6vS0



‘M Wr

After the'instrument has'been zeroed, it wi]i be Ca]ibratedrusing'
nontoxic gas mixtures available from the manufacturer The instrument
probe will be. attached to the gas cy]inder with a piece of tubing The
valve of the pressurized container will, then be opened until a siight f]ow
is indicated and the instrument draws in the volume of sample required for ’
detection The span potentiometer will be adjusted so that the instrument
is reading the stated concentration of the ca]ibration gas.

This procedure will be fol]owed on]y until the span potentiometer
‘reaches the following Timits:

Initial Span

. . Maximum Acceptance .
~ Probe - Potentiometer Setting  SpanPotentiometer Setting
9.5 eV 50. - . 1.0
10.2 eV 9.8 , 8.5
11.7 ev _5:0 _ ' 2 0
- - If these limits are exceeded the 1nstrument w111 be returned for
: . B maintenance and recalibration.

_ This maintenance wi]] be done. only by
qua]ified indiv1duals

" The following information w111 be recorded in the field notebook
- = Date 1nspected )

+ N ‘>(, -
y

g ?_5 Person who calibrated instrument

The 1nstrument number (serial number or other 1dentification
number) _

" The results of the calibration (ppm probe eV span potentio-v
metric setting)

- Identification .of fthe4 calibration gas (source, type,
' .concentration) . \ ) -

Flame Ioni;ation Detector[Organic Vapor Ana]y;er (OVA)

- The OVA is de51gned to detect, measure, characterize, and identify
- organic gases and vapors found in the-ambient air. Its‘app]ication is

broad, since it has a chemical]yiresistant sampling system and it can be

.~ . calibrated to quantitatively respond to many different organic compounds.
.~ 0 ‘It -is -extremely sensitive,

TR C

and in ‘the "survey mode" it provides an
‘faccurate indication of organic gas and vapor concentrations in three

0738-02- 113" A2
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V ranges:'O;tozlo ppm, 0 to 100 ppm, and 0 to 1,000 ppm. While designed as

a lightweight, portable instrument, it can be readf]y adapted to remote

: monitbrihg applications.. “.In ‘addition, the OVA can -function as a gas
. chromatograph ("GC mode") and ‘can thus be used ‘to characterize  and
‘identify organic material. '

Primary ca11brat1on of the OVA is accompl!Shed at ‘the factory by

‘ using methane in air samples of known concentrat1on and mak1ng adJustments

to four potent1ometers located on the circuit board inside the 1nstrument
This primary adjustment is re]at1ve1y stable over time and should not
concern field operators. The primary calibration may be checked during
factory maintenance procedures which will be reguired for: each unit.

_Malntenance schedu]es will be established by the Project Manager |
AN OVAs will be ca]1brated to methane, and records kept on file to
_document“the procedure A 5 Tliter (1) gas sampling bag is filled with

"clean" air. One cubic centimeter (cc) .of a pure methane gas from a
calibration cyl1nder is 1nJected through the septum of the gas sampllng

. bag. The sampling bag is then agltated to ensure complete diffusion of

the sample. The concentration in parts per million (ppm) (volume/voiume)
will be equal to the sample size in cubic centimeters, divided by the
volume of the bag in cubic centimeters, times 1,000,000. Therefore,

_lecc
5000 cc - X 1,000, 000 = 200 ppm

R S

Note: 1 liter = = 1 000 cc

The outlet of the sampling'bag is connected to the air sampling line
of the OVA. The GAS SELECT knob is then adJusted unt11 the meter read1ng
on the OVA is 200 ppm. ‘ ‘ v

~ Since the 1nstrument is ca11brated to methane, -the concentrat1on

‘ read for. other compounds must be expressed as "methane equlvalent“: -
~ concentrations. It is possible to calibrate the 1nstrument to other .

vapors by adjusting the GAS SELEClenob on the deepack control panel.

4'iHowever, this requires a supply of thé gas of interest at a known

concentration. Cylinders of various gases are commercially avai]able:and
should be requested with the gas of interest and the balance as air. The

0738-02-1113 ¢ . A-3.
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‘.sca11brat1on gas: should be w1thdrawn from the cy]1nder and placed in a

sample bag of kncwn volume from which it may be drawn into the OVA. By

mak1ng the appropr1ate .calculations, samples of known concentrat1on can

be prepared As the OVA draws in. the samp]e the GAS SELECT knob is
turned until the calculated concentration. of sample is read on the meter

The 1nstrument is now ca]1brated to d1rect]y read the concentrat1on of the :
rcompound of 1nterest

_pH Meter

" The pH. meter is ca11brated before each measurement " To calibrate‘n '
'the‘1nstrument the temperature compensator is” f1rst adJusted to the-
- temperature of the water samp]e The t1p of the probe is then rinsed. WIth
' de1on1zed water and 1mmersed into a buffer solut1on w1th a pH of 7. " The

meter is then adjusted to read 7.0 and the probe.1s removed and. again

rinsed with deionized water. .The instrument is-checked bj"‘mmersfng the .

probe into a buffer solution of pH 4. 0 (if the sample 1s expected to have

.a low pH) or a buffer solut1on of pH 10 (if the sample is expected to have
a: h1gh pH). The pH probe is rinsed again, and then immersed into the .
: sample for a measurement Mhenfstor1ng the probe, the tip 1s‘1mmersed in -
"de1on1zed water. Lo | T

§pec1f1g Conductancg Meteg

. Before each measurement of spec1f1c conductance, the 'meter is
: ca11brated by turn1ng the funct1on sw1tch to: “red line* and turning the;
adJustment knob until the needle is al1gned with the red line on the meter. o
‘_'d1al The function. switch -is ‘then turned to read conductivity measure-'
‘ments and the 1nstrument read1ngs are checked by immersing the e]ectrode r
. into two buffer solut1ons w1th known conductivities. If the read1ngs are
- not correct “the electrode w11] be cleaned and then re1mmersed into the

buffer solutions. If the readings are still 1ncorrect the 1nstrument

o w1]1 be returned to the manufacturer for repaxr

0738-02-1113. . A4
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Temoerature Probe |

To check the temperature instrument, both the probe and -a thermome-

‘ ter that is ‘approved by the National Bureau of Standards is immersed into

the same beaker of water. Any differences in temperature‘are noted and

recorded in the field 1og.

- Combustible Gas Ind1cator . _
~To verify that the combustible gas indicator is. operat1ng proper]y

" and retaining factory calibration, the fo]1ow1ng procedure is followed at
the beg1nn1ng of ‘each day, 1n an atmosphere free of combustlble gases.

Open cover and set.RANQE switch_to 0-5.

Set ON/OFF switch to ON. Ready indicator should turn on within

approximately 4 seconds. BATT 1nd1cator po1nter should be at 1east

ha]fway into. the white zone.

‘ Squeeze.aspirator bulb 8 to 10 times to purgeAinstrument with fresh = -

air. Permit bulb to inflate completely after each’ squeeze.

Lift and adjdst O-S'ZERO control‘totobtain zero -indication on meter.
(NOTE: to make zero adjustments, 1ift and turn the outer sleeve of -

the ZERO controls).

‘Set RANGE switch-toao-IOO. ,READY indicator shou]d'momentari1y turn

off and then'turn‘on within approximately 4 seconds.

Lift and adJust 0- 100 ZERO control to obta1n zero 1nd1cat10n on

) meter

Connect source of 100%(methane to inlet fitting of instrument. Pass

gas through instrument and. then shut off flow. Meter should

~ indicate at least 95. -

| 0738-02-1113 A
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8.

Repeat step 3 and set RANGE'sWitch_to-LEL. ”

“Connect flow control of Calibration Check Kit, Model R, to Calibra-
'+ tion Check Gas Cylinder (2/ methane) and connect adapter hose

. between f]ow control and 1n1et f1tt1ng of 1nstrument

- 10.

11.

If the instrument s not accurately reading the concentrations of the’

Turn f]ow"control valve countercTockwise to pass gas through
instrument. Turn valve clockwise and, when needle stabi}iies, meter

'should indicate.f;Q to 2.1.

'Discodhect_hose from dhﬁetvfﬁftﬁno and remove flow controllfrom'gas
cylinder. Squeeze aspirator bulb 8 to 10 times to purge instrumept'

with fresh air.

calibration ‘gases, the follow1ng cal1brat1on procedure will be followed

“in an atmosphere free of combustlble gases.

Opep cover and 1oosen;c1asps securing top and,bottomvsections of .

case.

Remove bottom section - of _case and place instrument on rubber
bumpers, so that meter'can be read.

Set RANGE switch to 0-5 and ON/OFF switch to ON. Needle should come

to rest near 0 and READY indicator should turn on.

: Squeeze'aspfrator bulb.8 to 10 times to purge-instrument_With:fresh
air. Permit bulb to inflate completely after each squeeze.

Lift and adjust 0-5 ZERO control to obtain zero indication on meter.

0738-02-1113 . - A6
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10.

11,

12,

13.

Connect flow control of Ca11brat1on Check Kit, Model R, to Calibra-
tion Check 'Gas Cy11nder (2% methane) and connect adapter hose_
‘between flow control and 1n1et fitting of 1nstrument

~ Turn flow control’ valve counterclockwise. 'When'needie“stabi]izes,

meter should indicate 2. Ifftt‘does-not, turn LEL span adjustment

. to obtain 2 on meter..
. Disconnect adapter hose from inlet fitting;]

Squeeze aspirator bulb 8 to 10 times to purge instrument with fresh

air Meter should 1nd1cate 0. If it does not, 11ft and adJust 0-

5 ZERO control to obtain zero - 1nd1cat1on on ‘meter; then connect
adapter hose to inlet fitting and repeat steps 7 and 8. Remove flow

control from gas cylinder.

. Set RANGE switch to 0- 100 and, when READY 1nd1cator turns on,,11ft '
;and adJust 0- 100 ZERO control to obta1n zero 1nd1cat10n on meter '

o Connect source'of'IOO%fmethane to .inlet fitting. Pass-gas through .
~ instrument and then shut. off flow; Meter should indicate 100. If -

it does not, turn GAS span adjustment to obtain 100 on meter.

Disconnect source'of-methane.and.squeeze aspirator bulb 8 to 10
times to'purge'instrument with fresh air. . Meter should indicate 0.
If it does not, adJust 0-100.ZERO control. to- obta1n zero 1nd1cat10n

" on meter; then repeat steps 11 and 12.

va]ace instrument in bottom sectlon of case and clasp top and bottom '
sections together. Close cover.

0738-02-1113 ., . A-7
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* APPENDIX B

DECONTAMINATION PROCEDURES
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DECONTAMINATION PROCEDURES

. Sampling Egu1pment

Any -equipment that w111 be used. to co]]ect samples, such as ‘stainless

_ steel trowels, stainless steel .spatulas, split-spoon samplers Van Dorn.
~water samplers and WILDCO grav1ty -samplers will be contaminated at an
.upw1nd 1ocat1on on. the s1te fol]ow1ng the procedures descr1bed be]ow

"~ The requxred decontam1nat1on procedure for a11 samp11ng equ1pment is
as follows: . _

wash and. scrub with 1ow phosphate detergent

a. S

b. . ' tap water rinse (from Suffolk County Pub11c Supp]y)

c. - rinse with 10% HNO, ultrapure .

d. tap water rinse (from Suffolk County Pub11c Supp]y) o

e. acetone only rinse of methanol followed by hexane (pest1c1de o

.grade of better) o

f.  thoroughly rinse with de1on1zed demonstrated analyte free water
. (volume used during this r1nse must-be- 3 5 t1mes the vo]ume of
.~ solvent used in Step e. ) , .

g. .airdry’ .

h.. ‘wrap in a]um1num fo1] for transport

When using a spl1t spoon samp]er which is- composed of carbonsteel
instead of stainless steel, the nitric acid rinse may be lowered to a
concentration of 1% instead of 10% so.as to reduce the poss1b111ty of
leaching metals from the spoon 1tse1f ' ' o

- Thi's procedure app11es to a]] samp11ng equ1pment nc1ud1ng sta1n1ess.

;steel ba11ers

At the end of each day, the wash and rinse water w111 be dra1ned into
drums for proper disposal. = The drums will be labelled: with the project
site name, date and drum contents. Non-interfering containers such as

~ those made of glass Teflon or sta1n1ess steel w111 be used to. transport
_the hexane. : : : ;

Electron1c Water Leve] Ind1cator

o The electron1c water level indicator w1l]vbe decontaminated before
_be1ng used in each well by fol]ow1ng the procedures descr1bed below.

. Wash probe and cable with A]conox detergent and tap water
~© Rinse with distilled water. .Allow water to dra1n 1nto tub.
. Allow instrument to air=dry. .
.- . Place instrument. into p]ast1c bag

.ac»nap
r .

The ‘wash and r1nse water w111 be d1sposed of as descr1bed above

»too LoV

LSS0,



Submersib1e Pdmg:_.

The submersible pump will be decontaminated between each use by first
cleaning the outside of the pump with a 20-gallon flush of Alconox

detergent. and a tap water rinse. This will be followed with a 20-gallon
flush of tap water through the -pump. The flushing will be accomplished
by filling a clean plastic overpack drum with tap water. The pump will
run long enough to flush 20 gallons through the pump hous1ng The water
will be d1scharged 1nto a 55-gallon drum and stored on-site. -

Decontam1nat1on of Sta1nless Steel Ba11ers

: The bailers used to collect ground water samp]es will be 1aboratory
cleaned, autoclaved, packaged and dedicated for use at one sample location

for each day of samp]ing. Extra bailers will be available on site in the

event problems occur which prohibit the use of a particular instrument.
After autoclaving is completed, the bailer will be wrapped in clean and
autoc]aved aluminum foil or equ1va1ent material.

Decontam1natqon of Dr1111na Equipment

A11 down-hole drilling equipment will be decontaminated prior to the
start of drilling operations, between each soil boring, and between each
monitoring well installation. Decontamination will be accomplished with
a steam cleaner and will .consist of spraying the equipment with.- high
pressure steam. Add1t1ona1]y, the drill rig will be decontam1nated both
before beginning work and pr1or to 1eav1ng the site.

8001-02-1101 B2

100 . DY

8550



® " ElRN_IE o

:OPERATION PROCEDURES

MINIRAM MODEL PDM-3



. KIRNIE‘ K T E
L \:-,z”’scm?r:ou-' o

S ‘Sensinz Sebﬁoé&A,,"”l7
. The MINIRAM (Fa; Miniature Reab-'ime Aerosol Monitor) “ocei‘-DM 3 is an
e;:-a-"omnac: sersonai~size.airborne Dattlculate monitor wnose cperating _
sre 1cxale 1s oased on the de:ecc;on of scattered elec:romazne: A-aqxatxon in
ine near infrared. _.The MINIRAM uses a pulsed GaAlAs lxgnt emits ing source,
JnL n generates a narrow-band emlssxon (half-power wxd:n ot 'O nm) cen:ered et.
-80 nm.. This source is operatea at an average ‘output pover o: aoouc 2 mW.
-‘e>—aq1atxon sca:terea by axroorne oarc1cles 1s sensed over an, anzular range i:'
1% spproximately 45° zo 95° from tne. 'orwarq dxrec:zon pv- means cf &
ls;i;:dn-ﬁne:ovbi:aic nvdrid'deeec'or with internal low-noise :'eamnlifief. An
aptical xn:errerence-:vpe fxlter is xncorpora:ed to screen out anv light whose
-avelengch differs from that of the ‘pulsed source.
' Ihe;HINIRAh is a lxgh: scattering aeroscl zsnitor of the nzshe ometrlc
. e ‘ :vﬁe 1.¢., tnoe instrumenc con:inubusly senses t'he»'combi'\ed s*a:termg lrom
‘ ne popula:xon of partxcles presen: w1:n1n its sensxng volume (approxtmately
.

o ‘ L cm ) whose dxmens1ons are large compated wx:h :he average senaratxon

. oo .'aecueen tne 1nn1v1dual azrborne partxcles.

- | . B

1.2 Open Sensing Chemberlsempling Method

Alr ‘surrounding :ne MINIRAH passes freely throuzh thn open azerciol
;ensxng champer as a result of. air tranmsport ‘caused by convection, o
sifculatien, ven:zlacxon, and personnel mo:xon._ *he MINIRAM requires no. pump
-Zor xcs opera:xon, and the scatterxng sensing parame:ers have been desxgned

for preferencial response :o tne partxcle size range of 0.1 to 0 micrometers,

=nsur1ng high correlation wx:h s:andard gravxme:rzc measuremencs of both the %g
’espxrable and thoracic deposx:xan frac:zons. 0p:1anal flow accessOtxes are b<:
avaxlable for applxca:zons reouxrzng specxflc Lnertxal partzcle precollectzon,' 53
=x:rac:1ve samplxng. concurren: filter collec:xon, etre.
It should be no:ed thac one of the aavantages of dzrec:’..gr: scattering :Ei
o

‘ aerosol sensxng 1s that. the rate at wnxch air passes througn: the sensor does
. C -xoc m:luence the indicated concentranon because' tne detection is Der:ormed

cireccly on every parcel of azr;traversxng the fzxed;sensxng voiume.

1
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.nere:ore.'flow velocizv ~OrOUEh a ~2a.-~2:3Je SeNnsor such &s Inhe MINIRAM .-

try

.niluences only zthe response -ime. 5. .z snouid not surprise the Iirst=cim
:ser wnen, upon pressing cne MEAS xev 27 =n MINIRAM, no oump .n0lse .5 neara,

ana =nis silence will pe accompaniea zv a readout message of ''G0" an zne

oL.3 MINIRAM Elec:foﬁics
y ' ~

The hIE %INIRAM LS a verv advancea aerocsol monx:or whlcn incorporates a
-ustom—oesxznec sxngle-cnxn CMOS microprocessor uhose funczions are co:
crocess the signal from the lignt scattering deCec:ion circui:, control the
:eashtquhc sequence program, ;ohoote,~awcencratxon averages, xeepo record of
z.apseaq :imé, perfo;m auoomati; zero carrection, con:rol auto-ranging, arive
tne liguid-ecrystal-display, store average’concen:ta:ion values as well as -
timing and idencificaoioo information, -sense pa:tery‘and overload conditious,
sequence plavoack of stored ioforma:ion, éno provide alarm signals.

The MINIRAM derives {:s power from a set of in:ernalnrecnargeaole Ni=Cd .
catteries which can provxde continuous monx:orzng operation for over 8 /2

nours, or retain stored information for uo to approxxma:elv 6 months. _The

battery set is packaged as a seoatable‘mooule which allows easy field

replacement unén recharging is no:'feasible, The MINIRAM can be run without

zime limit from an A.C. line usin§ the cnarger provided with the instrument.

The MINIRAM has two ou:put7coﬁnectors. One provides a continuous,
'341'5102 anaiog signal- output prooor:xonal to the aerosol concen:ra:xon.ﬁ

This szznal can be used for contlnuous recording (e g., on a scrxp char:

_‘e’oruer) telemectry, or coatrol putnoses, etc. The ‘ather connec:or orovtdes,

.during the measurement mode, either an ASCII dxgxcal output whxch is updated

every 10 seconds, or a switched output for alarm purposes (depending on -the
user-selectea function). ‘Stored information playback can be accomplished

eicner by means of the MINIRAM's own display or chiough the digital oucput

‘jacx. During‘:he notrmal moni:oring opération, the liguid=-crystal-display

inaicates tne aerosol concen:ra:zon in the units of mxllxgrams per cublc
meter, and the displayed readxng is updated every 10 seconds. When operatlns

10 the measurement oOT monx:orzng mode, o:her func:1ans can be displayed

.iquia=cTystal displav inaicating :nat tne MINIRAM nas, :indeed, oeen activated.

100 LDV
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_2xternal zon

‘

Tomentariiv, i.e., &S .00 &5 & 1OTT2SDOMALNE ISUCh sWitcn .s pressed. =sll

"
211

Sis are performea 2% cressing one-or more of 8 sealed zouen
- % . . .

switcnes on tne MINLRAM 'panei.. - - - o ' Lo

1.+ “paes oZ /Use ana Applizatiop

LN

“he MINIRAM neasures tne concen:ratlon ot anv airnorne par:icles, both.

so11d anag L quxc, and the axspxav 1ndicates :hxs Level in .the unlts o:
mllLLgrams per buoxc me:er basea on LCS Eac:ory calxoracxon agaxnst a

+

fi.-er-gravxme:rzc :e;erence,,usxng a standard :es: dusc (Arxzona road dust)

7o MINIRAM can be used TO'measure’ tne concgn:ra:1on of. all forms of aerosol:

zusts, iﬁmes,%smbiés,'iogs, etc. ,

2:3'555;} size and peignt§;ana ~oncen:raclon averagznz features Dermxt
1ts use as a aersona;'exposure moni;o;, attached to a oelt,'sh0ulcer s:rao.
narg nat, etcc. Alcernatively, it can be used a5 an area mqn;:ot for bothn

inaocor and ampient .3ir situations. ' Test chamber monmitoring, visibility

i

- measurements, cloua detection.(e.z., radio/drop sonde), aercsol dispersien

studies, etc. are additional applications of the MINIRAM.

v

2.0 WHEN YOUR RECEIVE THE MINIRAM ...

Folléw these s:epbsybeh.fiigt,recéiQing!ybht MINIRAM: ... = .

. . e
Vo \

2.0 Remqveﬁthe'insftymén§>: om shzooxnz case. . .-

o

[S)

'Ln the mxnxmum power mode. L o

-

2.3 _Plug cnatger xnco A.C. line (standard charzer xs for 120V 60 Hz:

op:zonal versxon avaxlable for 220V, 50 Hz).

N

2.4 Connect chafger'plqg.iﬁto‘cbrresponding MINIRAM rgceo:acle.

’2;5 Leave ' cnarger connec:ed to nINIRAH for a mxnxmum of 8 hours before

'usxnz instrument wx:hou: :he charzer.

JObserve displhy; Ic should be blank Lndxcatlnz :ha: the MINIRAH is

100 IOV
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OB

-.3 7Tou can overate :ne MINIRAM immealateiv sizer :Ine cnarger nas been

zonnected. :ox;ou operating Instruccions cescribed in the next.

section o tnis manuai.

i
'

5.3 CPERATING INSTRUCTLONS

Zefer to Figure 1 for zne location of control switcnes, displav, ana

connector jacks. Refer to Figure 2 for the dispiav tizing sequences.

2.1 ZIairial Condition

Assuming that :tne pagteries of ine MINIRAM nave deen récnarzed (see
seczicn .3, ine aisplay mav inaicate one of the Zollowing conditions:

e - Blank display: Means cthe MINIRAM had, not been in the

measurement mode for 48 fHours or more, 'and is in the ninioum

power off mode.

. "OFF" display: MINIRAM has been in the bffAmode for less than
48 hours. '
. Concentration display that changes or "blinks“~once~eve;v

10 seconés; the MINIRAM is in the measurement mode.

5.2 To start Measurement Cycle

. I1f che MINIRAM shows a blanked dxsplay (see above) préss OFF

and wait un:11 the dxsplay reads "OFF" (aporoxzmately J secondl

after pressing OFF), before pregsxng MEAS to initiate -

.measuremen: cycle.

0  1f the MINIRAM shous ”OFF" (see above) press MEAS directly to

initiate measurement cvcle'(:he:e is no need to press OFF

first, in this case).

Ihe funcrions performed by pressing each MINIRAM‘;oucn switch are as follows:

-~

T00 <LDV
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2 s:ér: Iné@ moaliorinz cogerasion a:s :ﬁé MINIRAM, E:es§ HZAS see
istsmatiz timine sequence oI ?!zure 2. ne Iirst readout cissiavea :is either
12 TIME is aiso :éessec, séecgion l.~J), Iollowea >v zze last
t3ncentration reading or ".3J0!. iooroximateiv 13 seconas after Q—essxng MEAS
ihe Iirst new LO—Seconc-averaéec concentracion reaalneg 1s cisoiaved. all
subsequent readings are concentration values in millizrams oer cuoic meter,
iocatea everv 10 seconds. Tiguré 3 shows a tvuxcal dxzzcal”:’ n; ut of a
. sequence of LO~secona measurements (second data olock) 4
Tne MINIRAM will now run in tne measurement mode for 300 ainuces (8 hours
iag. L0 ::nﬁ:es;. atter whicn.;i %11l stop, displaving che OFF reaqiﬁz;
re:axn:ﬂz 10 scorage tne ccacentTation average and elapseo ::me inforzation,
;née zne MEAS @oae has Deen -entered =his sequence can onlv be :nterruoted by
cressing QOFF; pressing ZERO, TWA,‘SA,'TIME'or ID#.ohly'affec:s the cisplav
luriny che time these keys are pressed, without affecting :he‘meaiurement
cvele. essxng PBK during this cycle has no effec:.
- ' “he instrument normally,onera.es in the .00 to 9 99 mz/m range,
. Whenever a l0-second concent:a:ion exceeds 9. 99 mz/m the MINIRAM disolay
‘au:oma:ically sviﬁches to the O to 99.9 mg/m ‘range and remaiﬁé'iﬁ that
range as long a the measured lO-second concen:ra:zon exceeds 9.99 mz/mj,
pcnervxse the MINIRAM reverts to its lower range displav.

l.- . “EAS and TIME

' IZ both MEAS and TIME are oressed at the saﬁé time (nress TIME first and
wnile depressing it actuate MEAS)'cSe MINIRAM will display "CGO" (for
Zéntinuous "G0"), and will :nén operace as aSove (i.e., pressing MﬁAS ole),
excea: that after :he fzrst 8.3 hour run x: wxll rescart automatically and

.contiaue to measure for an xndefxnxce number of 8.3 hour runs, (with the

100 0¥

hattery cnarzer) uncil che OFF kev i1s pressed, or until the batteries are
exnausted. Concentration averages and timing information for the last seven

3.3 nour runs will remain in storage at any given time.

£ 950
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-7en znLs «ev .5 cressec :ne MINIZAM wili cisc ontinue wnazever zdae is

Vmm s g

-nservav <isoiavinz 'SCATY Itliowea v ine cispiav seements.crecx  I,3,&=")
%8 fizmaiiv "OFF" ‘see zimine ciagram cf Figure I.. The MINIRAM :;_; ~hen

Tamain L oInls recuced :ower-fonolzlon Lcispiaving "OFF") for 2 Tinizum of
.“::: uZes or a maximua. o:_-é bours -or until cthe MEAS key 1s cressec :Io resumé
::e'-easuremenc cvc.e. C ' -
-{ OFF is pressea quring.a méaSuremen: zun. tne displav wi:l reag "CFF"
izr -5-*ours tuniess anotner key is. pressead during that nerzoq:, aizer wnich

o ~.smav uxll be Dxanxec. Thereafter, i: OFF is pressea ctne “INIZAM will

[§]

:;s:iav'::e.”CFFﬁ;reaanz(f T :nLQ‘LJ‘anu:es, after wnicn 7ne =isz.av wiil be
T, l.édnkez szaln uaiess anotner <ey is pressea uur;ﬁz that perioa. A .
Tierv cime tne OFF kev is oressec, _utinz a measureﬁenc cvele, z1ne
“INIRAM will store :ﬁq ~cncen:.atzon average and elaosed monitoring z13e uﬁ':o_
_ | ine ::hé of zhat OFF :ommanc. ‘*he dura:xon of tne off DEtIOO (up 22
' ’ ~5'n09:sz, l.e., be:ueen two cnnseéucxve zeasurement cycles, s also stored
. ' Isr eacn of up to 7 cycles.' ’ '
'~ lf zne HINIRAM is.not reactivatea (1i. e., pressxng MEAS) within <8 hours
3% ine u 133 Command 1z au:omacxcally sWitches :o a mxnxmum powver. level, with
:‘anxen cxsplav- nowever, all aa:a remains stored in memory for up.
aooroxizately ‘6 montns without bat:ery rechargxng (xndet:nttelv. wizh cnarzer)

ﬂus: e keved betore anv atner cverating mode can be enterec‘

‘setczing I2#, zero retferencing, olaying Dacxr;:q:ed data, or. changing :he

::ozram coae. Dispiay :unc:zons however, can be activated during the

.easuremenc mode..

)

O

H

o

o

. -

— : L . S , v o

—— e ) . , ' : . L = T,
="2ZA" i3 dispiavea and. printea out bv zne ?DM~3 althougn the instrument .S a
. - : I

. . :anuE‘;C"'ted pv MIE, Inc. D o o ;
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luring zne ceasurement modé, LI TIMI LT -ressea Tne clsplav willi ‘snow cne

l|

psea t:i:me, .o Tiautes, :3": ee sszn.ii:ar

T

cun.  The M'J&KAM wWlis a;;omac::axly Tercurn 19 concentration

-t

.ast measurement

iisolav aizar tne IZIME Rev is .-Leasea.'

This Kev stanas Ior Time-weigntea-aAverage. Outingtche. measurement moade,
1i TWA is cressea tne eispiay «will indicate :ne average comcentration in

.

:;;-;sramsxm 1D TP tnat instantc, Irom . :rne starc of tne iast Tun. This

iverage .s c2mouced Sv zhe ! \IRAM appiving tne eguation:

t. cde

:l

3.
Lt .
-

o

wnere = is the elabsea run time and C is the ‘instantaneous concentration-at
zime '_f The value of TWA ithanted_every 10 seconds. After releasing ;hé

icne*MLNIRAM display rg:drns to tné lO-seéopd concqn:tation display.

. . .

This kevy stanas for th::-Average. Durxnz the measuremen: ‘mode,, Dressxng

Jn will proviace a display of the aetosol concen:ta:xon, up to-that momen:,

averaged over an 8-hour shxft period. .hxs average is comou:ed ov tne HINIRAH

oA

applying :be equation:

: . e
A = 1 Cdt
FVA =80 Min. o

n

The shift-average value corresnonds to the exposure from the start of the

for example, if tne MINIRAM has been measuring for
' 3o

measurement cycle. Thus,
and tne time-weizhtea average over that period has: been 6 mg/m

3 hours,

100 IOV
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IhA f2adilng/, - I0e saict iverage vazué &I tnat 1.ze, | A feaainz. would de -

- =2,%7. wAlen 1S =Quilvalent 12 an iTnOUT 2xDOSuTe . t: &l average .
lzncenzTation oI L o=z zTs
Ine value oi,SA 15 .ipgatea averv D seconcs;‘l?hen reieasing zne 3A kev

‘e

ine UZHIRAM cispiav returas 3 ine.L:fsetond F:ncencra::on aisoiav.

v

ot

Ni'n the MINIRAM in cne oif mode ti.e.; not in tne measurement zoae), the

storega iaformation can oe: piavea back bV ‘pressing DBK. I che PBK kev is-
it1zially pressed :zne cxsnlay 'will inaicace "'P" for one secona. £ P3K
:hti:ues :a-:e sressed Z:r more -han . secona, thnen Tne scored £ata LS

iuIsmacizally, piavea zack znrougn zne MINIRAM cispiayy First, :ne

" .zentiilzation numoer is c¢ispiavea wizn. che .ID indicatoT bar on;.next tne

.with 'he OVR Lnnxca:or bar cn as Ldentzfzcatzon) follnwed hv’:he sampling

ax.e.,::easuremenc) ime. in mxnu:es, ‘or :ha: run, .olloueo bv the off-cize

. Detween :ne Last ana next run (xn cens of mxnu:es) fznallv, the average in

3
ag/m g*~"hxs seouence xs repea:ed seven times. - An ‘average readxnz ot 9. 99

:ncxcaté§ that'a 512n1 .an: overload condt:lon occurred durlnz that ‘run. The

r

-otal time requirea ior -he complete aucomatzc plavback on the MINIRAM dzsplay

1s approximately 70 seconds.

I ?3K is ‘pressea for less’ than one second "PA" will be disolaved, and

ine szorea. cata will be fed out through the digital outout. jack of the MINIRAM
ior orintout, magnetic sctorage, telemetry, etc. A.printout conmsists of 8

.ines of cata. ‘Figure 3 shows a typical stored data printout (see data block’

aoeled "°1avback of S:ored Da:a") The firsc'?HIinés‘snow the. data for the

%

last 7'measuremen: aerzods, and the last line shous the xdentxfxcacxon number:

1), the Drogramnable selection code (F) and the zero value for thac data

—~

blocx'(z). In addx:xon a checx sum ls przn:ed out on a 9th line for.

.,’

Y

*‘1cner the TkA or :tne SA values, qepenuzng on selecced user-prozrammaole code
(see"Seccxon 4, 2). S : . «

'sn1iz or run numoer .. :nfougn,L,‘iJe.,'s:arting vith che lasc.run) .is shown

100 &OV
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:::emzcamquier -ata tcansfer ourooses. T;e'?i:sc T zata ..na2s.zre- suoaiviced .
imzs - cziumns. .Jhe first zoiuan ;:éﬁ;ifies tne Eeasuremeni ;er::c rscareging
-.::v:nev;;s:’:: 7InJ; tne cext :ziumn Lisis Tne corresobpctzz ;ﬁf#:iﬁﬁ.oi
sacn measu;emen: seriod, .o mxnu:ei: EHEL:hird,column ListsA:?e:off Zime.
-2zueen consecuzive neasurement :er*oas ia minutes‘aiviced ;r.;GﬁA;na‘the

_ast _axumn --s;s tne average concentratlon values for eacn ceriog in mg/m”.*
Zither z.zie-welgnteaq, of snifc average values can oe :r:::ec..deoendinz
1 Ine selectea orogrammable code (see section 4.2). The exampie shown on
Tigure 3 (F=001ll) inaicates cthat zne TWA values are listed. Altnouzn'éne A
”:ou: neacxng wxxl Lnaxca:e "PDM~2 LISTING' (as shown in
Izrzatc aopxxes ecua;.v 'o che “INIRAM model EDM=-2,

The speea ci the aigizai :ransrer o a'orin:er or-sther zi:zi

":3n se user seiectea -nrouzn cne orogrammaole selection coge. see section

Tor 4 200 paua rate the :ransier time fot che stored cata alock-is

~ cme

ioproximacely 45 seconds. See sections 10.0 and 1ll. 0 for instruccions on how

22 =onnezz tne MINIRAM to a printer or other dxgx:¢1 xecordtnz/pr-;c-axng

‘Zevice. . o o ' -

3.10 ZERO

The_ihtérzor walls of the MINIRAM sampling chamber reflec: a small amount
o :né“iigh:ffrom the infrared source into the detec:o:; This background
.2vei is referred to as the "?ero vhlue",wan& xs au:omc:lcal‘" subﬁrac:ed from
i1l aerosol concentration readings_durihg the measurement mooe.v ?Ee result is

tnat the displaved'rendings debend only on the actual dust concentration

:—esen: wx:hxn the sensing chamber.

The zero value varies from xns:rumen: to xns:rumen: as well as Vlth

iifferent sensxng chambers. It will increase somewhat-as the chamber inner

- walls and wxndovs become contamxnated with dust. A zero upda:e snould be -

:er armec af:er cleanzng the sensxnz chamber (see sec:xon 12.9).

=Cizner the TWA. or tne SA values, deoendxng on selec:ed user-:rozrammaoxe code

.see Sec:xon 4.é).
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ressing IR0 curing & TweéasuT2men:I ;2riod .STOVICES mOmentaIv I:isoiav of

tné ¢IicTeag Zero concentration Yi.ue useq Iv <ne “‘VL;»

n
»n
«,

‘.ogace zne ZIRO valiue zne MINIRAM musz se :n iz§ off zznattion - zore

Zzse cI zouor’. Then, cress’ IR0 anc walsz uwnCil ‘zne.clsolav azaln LnZlistes

The average of - consecutive .J-secona zer¢ .evei measurements wii. Zhen

o

e szcred bV tne MINIRAM as tne new LIRO reference value. (3ee ::izing ciagram

1
g

I3

tgure . ana clgital printout sscctainea curing a tvpical cero cnecx on
Flgure 2. when operating 'ne “*NLRAM ia nighp particlé concentTracion
avironments. (>3 mg;@”, zne zero value upaate. ShOuLQ be periormea

.t aerdsoil -~ncen:-a:~ons pelow asorcx-matelv'

e:arox:ma:eiy 2very .3 aours. Az
=2,=7 Io1s upaate mdv oniv ce regquired once 4 weex, Or even .ass
Iteguenzlv. The zero update snouic ce oeriformea eicner within & clean-air

-.2nvirgonment {idealilyv, a ciean room orF ziean-bencn) for dust measurements in
o
ine concen:ra:xon range below 0.. mg/m anotoxzmacely, or bv ..ouxnz cl ean

raic -nrougn the sensxng chamoer of zne MINIRAM le.g., 2y means or an aptional

ziean~air adaptor, MIE model PDM-L:Z “e:ojChecx Module) (see section i7.2) for

Alr condirioned

_use at cust concencrations. above 0.5 mg/m3, approximately.
ofiices (witnout smokers) usuallvy have concentrations below aDDrQXiﬁaCEIY 0.05
‘ :g/m3 ana can thus be used for zeroxng purposes. "When meBSurements are
seriormed under essen:xally clean axr condx:xons. e. g., in :he same
'“anv1ronmen: wnere tne zero cnecx was :erformed che 'MINIRAM readings will
“-ﬁcxcahe 0.00 mz/m3 with small ranaom :luc:uacxdns around that value.

Sositive values (e. 2., 0.02) will tnus be xndxca:ed on the LCD czsolav.
“egative values (e.g.,.-0.02) are subpressed and are.also indicated as 0.00.

The cigizal ocutput, however, does include such negative values and these will

Se printea out by a digital princter (see seccions 10.0 and -11.0)

3.11 1D#

’ressing ID# during a measurement period provides momenrary .display of
=ne identification number scored wichin the. MINIRAM memory.
"The ID# key, in compination wi:a czher keys, is used for several

aaa wonail progtammzn: funczions, des ined in the next section (~-0)

100 10w
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. SA).  aav numoer cetween Ll ana

' ,untlx a new numoer 1s sexec:eo.

separace

-0 v TROGRAMMABR CNCTIZNS

-.. ll# Selecct:ion

ln srzer :o cnange :ne instrument izentiiization numoer Ine MINIRAM. must
Iirst ce .n <ne off moae (i.e., cress OFF). Then.oress tne ID# kev, and zne
oresencly orea numoer (oetween l ana 999) wxx- ce clsoxaveq és well as cne
1D inaeicazoer sar. To increment -he ~cen:1 ficacion numoer uress tne A kev

.same xev as ‘”A) and':a'dacremen:.'ne number aress the Y kev’ (same xev as

_,9 can thus, be selec'ed and will remain in

iZ =ne HINIRAM is nc:.’

-~ .
- &

storage unzil :ne ba:teries‘qre Zisconnectea,

T2cnarzeg cver a Z-montn perioad.
2c essxna =ne OFF key aiter zhe aoove Laentx xcatxon ‘numoer seleccion will

pok 4 selectxon rou:-ae-ana lock=1n

A complete ID¥“ock-ou: (i.e., a routine to:’

Temove zne HINIRAn from che —na: sumber

Precluae :anox-cont'ol change ot cna: numcer) zan be agcomolxsned bv a
cTogrammable code sglec:xon (see sectiom 4.2).

< -

4.2 ZProgrammable Selecrion’ Code

A\

The Drograumlble code allows cne user :o oanel-selec: several al:ernate

funccions and ouera:xng modes.

are:

.he program codes to selec: speczfzc al:erna:e onera:znz zodes

seleccs che aLarm xnscead of ASCII dxgxtal ou:nuc

L
; selects the ID# lock-Ou:
i selec:s :he TWA instead of the SA.to be storea for playoack
A'S‘; selects a l°second\;ause‘;f:et each przn:er‘cafrzgge recurn (fot
slow printers)
327 seleets llo‘b#u; digiﬁal‘éutpui.rate'ins:ead of:QOQApaud.
64‘;”seléc:s 600 baud dig}:al ou:éuﬁ raé? iﬁs;gqa of JOd,bAQ&‘_

These numpers are entered as a sum, e.g., 0 izplement ID# lock ouc, TWA
storage, and l-second carriage recurn delav, the code number would be i%

(2+6e8), T

11

100 'maﬁ.
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a ST

‘u

> enter tne cesired csSge :.1.. .= - 0..lW -"gse :zens:

iz zisplavea.

.Press 12# kev - ana sgt crogram :zzde I: cesireg numoer - 2.2., .4%)
s ‘

ov means oI zne A. ana VY kevs.
. : N : . .
Sress TIME kev {:zhis will snow =reviousiv enterea coage’.

Press ID# kev again o lock in.zne new vrogram code wnich will

‘zhen oce aisplayea.

‘The preceaing .steps will cause zne ID# to'.pecome edqual to the

programmable selection cpae. To rtestore the desired ID#
(witnout affecting tne selected coge numper wnicn is now locked

. wn), use tne A ana Y.xevs again zo seiect the ID# for :ne
.nstrument as.descridea 'ia secILon ...

~?ress OFF 2o ex1it tne ID# seleczion rautine.

-~

.To look at the programmea code AumDer, ac any time, start from

tne off condition; press ID#, :tnen press TIME ("F" will chen de
1isplaved momentarily), after wnicn the code rumdar Will be
aispiavea. ?2Press OFF to exit :=ne code number Toutine. -

i no specific alternate code is entered the MINIRAM will operace im its

stanaard mode (equivalent to code l2) consisting of the following:

7—bi:~ASCII resolution

ASCII digital output

Panei-celectadle ID number (preser to %99)°

.Time-weign:edqiyerage (TWA) values in memory storage

300 baua digital outpuc . o ,

Printer carriﬁge return followed by a | second delay

ID# Lock-out o D o e

‘..

I

1f tne ID# lock-out code has been selected (i.e., a 2 as part of cthe sum,

as cescrived in section 4.l) tnen bocn the ‘ID# and the programmaple code can

Jniv oe gispiaved (and orin:edvouc). but neither of the two can then be

I
,

100 IOV
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. glei‘ o . .,

;;anzeo >v means oI e cane. <evS. .0 Inis case, .a‘order I: irange tne 1D¥

11 Ine :ocKTOUL :ode ras deen seLec:eo' 2T 0 alter tne trozTimmabie coae,
Ine.caztarv musc oe enoxuzzeo momentari.v. -isconnect:ing Ine ratlerv,

swever, zauses :Ine “'VIRAM Tc'..oseé &aii storea cata, andv:ahceos a;l siternace’

Togram codes wnich mav :neg'de réstorea Ici.owing the proceaure cescribea’iin
seczian -, 2. ' -

-.- alarm Level Aajustment

tne selec:ea program coage incluaes a L .. the MLNIRAM.bxbl a0t orovide

an ASCII aizx'al ou.ou: Jut sceaa a switcned ou:nu: (a: the zigital output -
:zanegzor) wnich ULLl ziose every -:me zIne 1eaSureo 13-secono‘::ncen::a:ionf

vaiue < exceeos a ofesec:aale -uresnoxd concen:ra:xon leveL.-.;f 3 . nas Dpeen

A'-ncxuoea in tne coge, :znen tne ID# diviaea py.LO,becomes tne s.arm ievei in

:xxofgramstmz.,l.hxs .evel -an oe, auJus:ed -olloblng tne ID#'seiec'ioo
ofotedu_te ot sec:lon .l .na: ‘.s usxnz the (and'keys to increment or
"dec;emen: ;he.numoer. ‘-ot example, {f ‘an elarm Level of 1-.5 Mz/mB-is' 4
. aeéireo' (ana scar:ing‘ from the orf'moo‘e) preos D¢, adju'st aisplaved num‘b‘er
'x - to 123 with the" A ‘and ¥ kevs, and press OFF. This number (e g.; 125) then
'_aecomes the’ ID# as well. T: Ls not possxole £o enter a seoara:e alarm level

I ana D number.

(¥}

.0 OVERLOAD AND ERROR CODE INDICATORS

3.1 Bar Disolayo- . - , T .'A o TN

'
.\

There are :hree bar indicators’ on :he MINIRAM dxsolav, ioen:ified as OVR
. 2D, ano BAT. ILf tne OVR bar is dxsolayed at_any time durznz operation in- the.'
‘ neasutemen: mode the MINIRAM detection czrcuz: has been overloaded.. A '
momentary overload can be caused by the xnsertzoo of an ob;ec: into the
‘psensxng chanber, sudden exoosg;e‘:o ounlxgn;.‘e:co If :he cause of overload
is eliminated, tﬁe'ovn oar uifi disapoear'ourinz'che next lO-second dxsolay

cerioag, unless :he overloao oersxs:s for more cnan a co:al oi': /2 minu;es

aver an 8 1’3 hour measuremen: cvele.

. " “ | o A

100 &O¥
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s

sispiav cenziiiizzizno

L5 >:;suxavec ~0Nen Ine catiery voltage Decsmes
inZizazin : ::arzer ;nouxc’ie

_inzuiiicient,

cilyggea inco zhe MINIZAM

oS .

“ne MINIRAM wili dispiav ana. outout (a: tne digi:al outs

sde n

t ackj error
numbers axonz with the corresoonalng overload Lndlcator zars

zn the LCD
r=adout. These coaes wxll apoear only if ne prodlem persxs;s f::‘:ore than
aaou:.ll-seconas.~

,T7e error :cae tumbers are'ss. TIliows: '

.3l:  .ow pattery. conaition
.02: AM (digital processing)
.03:

A/D (signal)uoverlqad

2f an overload cbndition'persists for more than’approxima:elv 11/2 B
=i1nutes the selected concentration average value (SA or TWA) au:omaczcallv
ragis ers 9.99 and that number wxll be 1nd1ca:ed (or digitally "ansmxtted)
__ﬁﬁon'ca:é playoack sx.nxfy1ng an analxd zeasurement cycle.

Imen-remaln on for- :ne resc o: that run.

~ The OVR bar will

5 3N
Tew SZN

;NG ChAhBER REHOVAL .AND INSERTION

during normal operatioa of the MINIRAM the removable sensing chamber (see
_Tigure L) must ‘be properly inserted,

i.e., pushed all the way into tne MINIRAM
,-:warns :ne dxsplay/con:rol panel end of the 1ns:rumen:.

When this cnamber is
-rooerlv positioned. the surface on the opposite. end from the displav/control

canel wiil be approximately flush with the body of the MINIRAM

To remove :he_sehéing_chambét.'zen:ly push it away from the

solay/control nanel ena, using both thumos, sliding it out of i:zs cnannel.
This will expose tne snoulderea metal bSutton with its small spring-loaded
siunger, and ‘the two lenses (illumination and detection lénses). Toucning of

% survoses

¢LG0 100 LO¥



' gle%‘ e e o
“ .3 vnh;aan;.dx\‘ >......u.... .ENT - : . |

szltnougn everv “INIRAM ras ;eea‘factory-:aizara:ea using a :eorésen:a:xve.

1ust isee section .2, tne user mav wisp o change ine ¢alibr§:ion constant
‘ bl ;nelxnéc:umen: tcr E soecifi: Tvoe of~aero§61. “ucn a calibracion snould

>e performea Dy cotaining a csﬁ;ufrent'fiICer colleczion (e.z., dv means of a

sersonai filrzar sampier), sampiing Zrom che same environment wt:hin which, tne

MINIRAM is olacéc. The average concentraczon odbtained by the: ﬁINIRAM (L.e.

TWA reaaing) ac the end or'Pne -esc sn0uld be comoared with Che filter-

sravimecric-determined concentration. The ratio 6f zhe fwo .concentration

values can :nen oce usea to correct :zne MINIRAM calibracion. The comparison
-n snouic se repiizated several zizes {Io minimize errors). =5 ooctain an

iverage ratig. .

To cnange :zne MINIRAM calibration proceed as tfdllows:

8.1 2lace MINIRAM in a clean environment (e.z. air conditioned office).

L
I

. : ' 8.2 Remove battery pack (follow procedure of section 7.0).
8.3  Disconnect bac:ery connector (remember :hat all stored da:a wmll

*hus be ‘ost/erased from MINIRAM memory).

3.4 wWhile leaving battery pack lying next to MINIRAM, re;conhec: the two .

units (i.e. plug in connector).

3.5 Ilxmediately observe MINIRAM display. It will be peiformihg_a slow
segmgn:-by‘segmen:'ﬂispléy checkau:;'-As soonvas it displavs ". 00",
press OFF, thus m:erruo:mg :he mx:ul automatic zero check (sec .
seetion 7.0). Wait uncil tne . dxsplay indicates "OFF" and then press
MEAS ana wait approximately 36 seconds, '

8.6 Observe lO-second readxngs (tvpxcally in the range of 1 to

<0 3 mg/m ) anu recora manually a few consecu:zve readxngs.

- Calculate 'he average of chese valuesf

re

YL
.
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-u?';::en::fy'smail ‘ visis.e
“ine is1l snieic of ire-coen MINIRAM) spposiz2
t0ls ootentiomerer, .sing & i.n2 SCT2W criver, uazii

©3CK.  satust
ine average MINIRAM reaading is increaseaq cr zecreased . w1in respect’

> tne.average cotainea in-3.5) ov tne desirec
Zererminéa oy previcus :iravimerric comparison

INIRAM 'EbOSitzan‘ano secure batferv Dack. ana.re-czero

«LL suosequen: concentcTacion. r2adings are now

v
o,

“Shut ff
-ﬁs:'umenc as usuai.

. ZorTecteg SV the aesirea rac10.

1% an cotional Reference S:catterer is svailable, _mserc 1o .zne MINIRAM

(9]

inszeac ¢ zne nmormai 3enslng tnamber ‘ana Iollow tne same o-receaure s i.e.,

isiiow stens &.. tnrougn 8.5).

3.0 ANALOG RECORDER CONNEETION

MINIRAM is a nega:zve voltage of 3 to 1.3 v. A

.' ST He a..aLog output of"the:
v nign anu: xmpenance recorder (>100KQ) or othet signal :roce551nz devtce can

be connected toO tha: output. The’ 0 to -1.5V° range corresnonds aonroxlma:ely
.22 0 =o LOO‘mg/m3 as dxsolavea by the HINIRAM ' :
This analog outout (as .opposed to the dxgztal outout ann 'eacxnzs) is not

~=ro-ccrrec:ea, and :nus a zero ccncen:ra:xon resuL:s in a bias level of cne

-zcer of several millivalts.
it is aavisable to connect a capacitor in parallel with (1.e. across) the

analog output (e.g..l00 microfarads or Larhet) in order o obtain a steady

suzput signal.
is only 0.2 seconds wnxcn, in the absence of an ex:ernal capacz-or. resul:s in

excessxve sxgnal fluc:ua:xons..V
Two miniature plugs are provided with :he instrumentc. to ccnnec: to :he

anelog and/or digital output jacks (both can be used concurrencly)

§ -
-4

_The internal time constant of the analog output :f tne MINIRAM

100 gov
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75 use zne :teck sum tTel n2sT ismouter =ust sad ’ﬁe r~v~:'?51ue 2T ail
212115, spaces, Iirriage .Teturns, ing ..ne Z2eas except 2T Ine Tirst two
tarciage cetuTns ana line :aecs wnx:n ate sent .umegiateiv aZiter cTessing zhe

0
tn
7
"

switzn. Che ;ast‘eiznt;:z:s a9f-2ais sum snouxd then De 2xdressea.as a
t2cimat sumoer  -=135) ana snou.c -azree wicn :ne.aecimal vaiue 0i.ne MINIRAM

::éc& VSUm. . ~
2.5 ZOUTINE MALNTENANCE R

when tne MINIRAM is not Seing operated it snould be placea in i:s
snioping case wnich should thnen be closed. This will minimize :he amount of

ZarIis.

m

zoncaminacion of tne inner surfaces of zhe sensing. cnhamper.

by

zar cfolongeg operaticn witnin, and exposure £o partiZiste-—iaden air,

sne :nterior walls and the zwo zlass winaows of tne sensxnz champer may have

’.*ecome contaminacted with particies. Althougn repeated upaa:zﬁz or .he zero

-e'erence toLLowxng the procecure of section 3.10 wxll currec: errors

'--eeuL:;ﬁz from such particle accumula:xons, even:uale :nx ,-n:am;nation

:ouLd a::ec: the accuracy of zne measuremep:s‘as a result of excessive
sburious scattering, and significant attenuation to the radiation passing
hrougn zne glass wxndowa of zne sensing chamoer.

An Lndxcaczon of excesszve chamber contamination is orov1ded bv. the zero

‘.evex —eadxnz (sec:xon 3. 10) whxch should not exceed 3 mz/nB,.aooroxxma:elv.

ta orner :o clean a so1leu sensxnz chamber remove tha: chamber as
sescrisead in section /.0 and wash it with soap and water, ’znsxnz :notougnlv

15 rewuve any residues from cne glass windows and Ln:erxor ot tne cnamoer. Do

not use solvents of any tvpe. Do not rub interior surfaces’ of the cnamber

’;coa:ed version). Allaw the senstnz chamber’ :a drvy completelv and re-insert

:anto the MINIRAM as indicated in section 7,0

3.0 PRECAUTIONS AND OPERATING POSITIONS p '%é
. . ., . . .» v s N - 4'.. . o
The interior of the MINIRAM sensing chamber should not be exsosed to EZ .
Zluctuacions dﬁ in:ensé_lign:; flashes of sunlight or bright davlight '
‘ ' ‘ - : . . . =)
aspecilally, are to de avoided. Such excessive variable illumination of the - a
. , _ 3.
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“IZ mogeli FIM-SNS, see sec:ion STV

. - T screws on the bacx of the HINIRAH

$Zaztaering zececIcT tanm Ta2suls Lo ,:eaSuremen:'erro:s‘:ﬁat.1a§

>ersiss over seversal .Z-seconag

MINIZAM. Uncer tnose 2spalcions LI LS advVisaole o use cne Sunsnielc

Ano:dér ,otenglax saurce ‘of error i3 Ine presence of retleczinz. s r.aces
im :.ose sroximitv o ..e sen51n2 ¢namper caenlnzs.p -ucn oojec:s <nou;q be

-

<eDt 3t .east 2 zm (i.)% .ncn) irdm <ne cnamper openinzs.

Ine removabie sén;xnz'chamoer snOula not be used as a carrving nanale,

esoecxailv'wot unile operacing .tnhe &LNIRAM, nolding :nxs cnamoer mav affeg:.

-ne measurements. : ' L _ _
'~hen usxng tne MINIRAM fcr :ersonax monx:orxng L’ snould Se nosiczioned
vertizaily, L.e., with Ine axsa;avzcon: i ,anexuzacxng uowards, ov 2izier
i.izo1ng zne wINIRAM to-cne peic, snoulderAs.rao, ere. 4
sz any

n zene'al ~an. aoproxxma:e vercy cal DOSltlon ‘is to. be prererre

onz-'erm monxcorlng purpcses, Ln :na: thxs Dosxtzon mxnxmxzes Do:en:la;

cle deoosx'zon 51:h~n the removable sensxng chamber.

par:

uther -onz:Otlng posz:xons are: C R . . : :
N '. . : B o . : : M

<

res:znz on bel: clxp

A

X " o
. - o

-.a)  norizontal,
nanc held (while ensurzng that hand ana fxngers are awav from edaes

oo _ »o: ‘sensing cnamber) . s R

N

z) .sxng :he op:xonal MINIRAH table stand

2) . Wail zounzea usinz beilt clip, or. :he Eour ba::etv oack a::acnment

4.0 INTRINSIC SAFETY’ o
ine’ hINIRAM has been desxgned :o sa:zsfy the teauxremen:s for

anrxnsxcallv sate opera:xon ia me:nane-axr mxx:ures.}[*he sealed ba::erv pack

incorporates a current-lzmztlng te31s:or thac lxnx:s the. bat:ery short circuit
%SHA ZG 3532-0 approval has been gran:ed to zhe -

-

_current to Less than l4a. .

PDM=>. ' L o

T00 1oy -

LLso
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rEciFrzaTions . e
“easurement canges: ...l 2 .l m2/m” ana C.: 23 il0 mz/mT
®recision ana szapiiizv . far I sec. readings)*: - C.ll mz/m”

‘Precision ana stEDililv of -1ime-averaged measuremencs*:

.02 ze/m” lfor i minute averaging/.

(]

0.006 mg/m”~ (for !0 minute averaglng)

*0.003 mgsm” for” . hour averazxnz)

0.001 me/m” (for 8 hour averagxng)

[K]

: 0. e
Temperature coefficienc: 0. OOS mz/m ser < (:zvpical)

Reaaouct resolution: .32 mz/m or 0.. mgsm” <epencinz on
au:omatlcax“ ‘seleczea range «3 aigit LZI2)
Digizail —eacou: uoaacxnz czme.- .J seconas

analog oucbut cime conscant: 0.2 seconas - -

"Total measurementc period: 8 l/3 hours, or indefinite 8 1/3 nour

cycies .
°ar:4b’e e.J'.ze —ange of maximum reSponse. 0.1 wo 10 =2 in diamé:er
Heasuremen: dxsnlav. normally lO second real tzme measuremen:, or
momentarily:: :1me-we1gn:ed average, or S-hour ecuxvalenc shzft
average, or elapsed sample :me (in minuctes), or zero value, ot
zcenzxfzca:xan number. e} 4 ptogtamn;ole code '

Data storage: seven ccncen:ra:xon averages, samoling Serio§s in;
minutes (3 significanc figure resolution), off time (10 minute -
resolucion) ..aen:xfxca:xon number, zero value, nrozrammable code,
and check sum ] . ,

Real time ou:pués:“énalog (0 to 1.5V full scale),

vnéuory p;ayback{~ either by own LCD disvlay, or by 110, 300 o;

.~600Mbaud,'ASCII digital ‘output (20 mA current loop, or RS232

terminals may be conneczed with appropriate interface)
Nominal battery voltage: 7.5V .

Average battery current drain: 40 mA-

‘

- -
*af constant temperature {(typ. 23 C)

-

and digical ASCII

100 &ovw
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. lanf;:uous.:Eera:L:z Time wiIn L. zatzerv Ina
! v .
approximateliv ’ _ .
. Qoeta:;:ﬁ :aﬁoera:ure T isoigYIo il i3 1777 fizrace: -53‘
10 5U°C ,
. Jutsice c;éensxons: =ain zzav 0ox Lo x - o V- & = x. . incnes);
F S Wlox L.i_x <.5 incnes)

.5.3 ITANDARD ACCESSORIES

sLicessories oroviced .witn eacn MINIRAM are cerailed i1in e Icliowing

subsect.zns.

... 3atteryv Charger
The pattery cnarger (MIZ model PDM=-1-157-1) serves the following

lunczions: recnarge or maintain the cnarge of :tne nickel-cagmium >atteries

within :ne MINIRAM, permit
sower :sr the operation of pump of the ootional MIE model PDM-1FZ Zerp;Check-
charget”canno: be used to power the MINIRAM

continuous 3.c. power line operation, ana provide

" Module isee section.l7.2). The
7itnout ::s bactteries, however, 'it can be used to charge a separate or spare

sattervy pack (MIE model PDM-3B, see section 7.0).
< s:andarn.béttef? cﬁ;rzer is. designed for a>lZOV/60'Hz_‘£nQ:. however,

se
‘2 can ce obtained Idr 220V/S50 Bz {f so specifiea.

16.2 Other Standard Accessories

9

Other accessories supplied with tne MINIRAM are:

Qutput connec:ézs (can be used for the analog, and/or ébg digizal

[ ]

‘ output jacks); ' o ,! )
e Snipping Case; . )
« Instruccion Manual. | :

-2
-
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Main “iew of MINIRAM
IRAM modgei 2DM=3 wnen pressing CFF, “SAS or

1ng dlagram ol MIN

Tim
2ERO (zvpical times)

Tvpical MINIRAM Model DM-5 Digital Printout Formac
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" OPERATION PROCEDURES

MINIRAD MONITOR 4
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- OPERATION MANUAL TOR THE RADIATION ALERT MONITOR 4

INSTRUCTIONS

to at least SR/hr.

To ¢ opéraﬁe ;he"Monitbr 4, . first install é.fresh 9 volt alkaline
battery (NEDA #1604A or equivalent). The battery compartment. is

+located. at the bottom 'of the back of the instrument and is
- accessible by pushing down on the finger grip provided. - Snap in

the battery and slide the cover back into position. The battery
life is up to 2,000 hours at normal background radiation - levels.

.NOTE: Always turn . the Monitor 4 off before 1installing the

battery.

N

“The Monitor 4 senses ionizing radiation by means of a GML(Geiger-

Mueller) tube with a thin mica end window. The tube .is - fully
enclosed 1inside the instrument. When. :a ray or particle of

ionizing radiation strikes the tube, it is sensed electronically -

and displayed by a flashing count light on the instrument face.

- About 5 ‘to 25 of these counts, at random intervals, ‘can be
expected every  minute from naturally occurring ' background.
radiation, depending on your location and altitude. When the,
"switch' is in the AUDIO position, the instrument will also beep

each time a ray or particle of ionizing radiation strikes the
tube. - ' ' ‘

Be sure the ;range switch is in the appropriate position -when.

using the instrument. When the range switch.is 'in the xl1 - (times
one) position, the meter reads from 0 to .5 mR/hr or 0. to 500 CPM
(counts per minute) as indicated on. the meter scale. In the x10
position the reading is multiplied by 10, indicating levels up to

5 mR/hr or 5000 CPM. In the x100 position the reading is"

multiplied ‘by 100, indicating up to 50 mR/hr or 50,000 CPM

(approximately.2,500 :imes_backg:ound levg;s). B

1

This model of the Moni:oz'4 has én'énti-saturétion circuit good

ALPHA WINDOW ——
& ALPHA SCREEN

METER

OUTLINE OF
GEIGER TUBE

COUNT LIGHT ~———1~ TN
. RANGE SWITCH

BEEPER

OFF-ON-AUDIO =--—--- |
SWITCH - -

lluswranon 1 ., \ ) o " iuszanon 2

T00 IOV

98G0



"PRECAUTIONS:

NOTE: Before . using this lnsrrument the user‘must'determine -the
sultablllty .0of the product for his or her intended use. ' The user
~ assumes all rlsk and llablllty connected w1th such use. -

1. Handle your Monltor 4 carerully, as you would a camera.:

2. Av01d exp951ng the Mon;cor 4 to lquIdS,'  moisture, and
corrosive gases; falso, avoid extreme  temperatures or direct
sunllght (i.e.car dashboards) for extended perlods. e .

3. We. recommend ‘that you remove the battery to prevent leakage if
' you don't intend to use the Monitor 4 for .a-month or more.

4. . The mica end window of the Geiger tube can be easily damaged
if struck directly. Therefore,  do not insert'any pointed object
-’through the alpha screen.if B ' ‘ ' :

5. To avo1d contamlnatlng Zthe Mon1tor 4, fdo, not. touch the
‘instrument. ‘to the surface. belng tested._ : “;‘

6. Th;s 1nstrument may be sen51t1ve to rad1o frequency fields,

~microwave fields, electrostatic fields, and magnetic flelds, and
‘may not operate properly xn sucn flelds.~ :

SERVICE AND CALIBRATION"

‘The Monltor 4 has proven to be a very rellable 1nstrument. Should
‘it ever need servicing outside- of our warranty, .please contact us
=for a return authorlzatlon number at: : ST '

S E. Internatxonal, Inc.
P.0. Box 39 '
.+ 156 Drakes Lane« : -
- .. Summertown, TN 38483 USA
Tel. (615) 964-3561' -
Telex (ITT) 4997468 SOLAR

‘NOTE: 'Please do not send us contaminated lnstruments for repaxr.

under -any cxrcumstances.

For ANSI standard calxbratzon, contact a certified 1éb4:;‘

100 5oy -
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~ SPECIFICATIONS

CALIBRATION: Factory calibration is by pulse generator and is
typically plus or minus 10% of full scale relative. to Cesium 137.
The Monitor 4 'iIs easily calibrated to ANSI standards by a
certified lab. . L : S ‘

CALIBRATION PROCEDURE: P051tlon the Monltor 4 upr’ght with the
back of the instrument facing the source. Adjust the height of
the Monitor 4 so that the center of the tube (lengthwise) will be
centered with the beam. Measure -the appropriate distance from
~the source to the center of the tube's diameter.

If you need to adjust the calibration, .simply remove the two
screws . from the top of the case and the two screws inside "the
battery compartment and ease off the back of the case. The
trimpot is located above the ON/OFF/AUDIO switch. '

SENSOR: LND 712 helogen-quenched'uncempensated GMAtuhe‘Qith mica
"~ end window 1.5-2;0nmg/qm2’thiCK. . This tube has 1000 counts
. per minute per mR/hr*for Cesium 137. : :

ENERGY SENSITIVITY: 'Detects alpha down to 2.5 MeV; typical
detection efficiency at 3.6 MeV is greater than 80%. _

Detects beta at 50 KeV with typical 35% detection efficiency.
Detects beta at 150 KeV with typical 75% detection efficiency.
Detects gamma and x-rays down to 10 KeV- typlcal through the end
- window, 40 KeV minimum- th:ough the case. : o

SATURATION" This 1nstrument has an ant1 saturatlon circuit good
to at least 100 tlmes the maximum readlng in the hlghest range.
'aup1o: Built-in' piezo electrlc ' transducer gives ~ audible
~indication of each count when switch is in the ‘audio position.
:requency 1s approxlmately 3 kHz.

CURRENT DRAIN: 1Idling cu:zeht'Ls typically 190 uA.

OPERATING VOLTAGE RANGE: .7-11 volts DC. |

VOLTAGE. REGULATION' High voltage fully regulated. Less ;han a
3.0 volt change in output for a 9 volt to 6 volt change in supply
voltage. :

POWER REQUIREMENT:' One 9 volt alkaline battery, NEDA #1604A, or
' equivalent. : : . . .

BATTERY LIFE: Up to 2,000 hours at background radiation levels.
'TEMPERATURE RANGE: -20 C to +50 C.
WEIGHT: . 245 grams (8. 8oz. ) with battery 1nstalled

“SIZE: 145mm x 72mm-x 38mm (5 7" X 2.8" x 1.5")..
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%DDITIONAL I\JFORMATTON FOR ’“‘-‘E NEWCOMER TO HEALTH PHYSICS

Slnce our instruments are sometlmes ourchased by 1nd1v1duals with

no background in. Health Physics, :we thought it would be helpful’

if we included this addition to our operational manual. Please
be sure to read the entire operation manual thoroughly. ”

MEASURING RADIATION:

The Monltor 4 detects. the four main types of ionizing radiation:

-alpha, beta, gamma, and x- ray. It is calibrated for .Cesium 137,

but also serves as an excellent 1nd1cator of relative intensities

for many other sources of ionizing radiation. The level of
radiation for gamma and x-rays is measured in milliRoentgens per
hour (mR/hr). Alpha-and beta radiation are measured in “counts
per minute (CPM). o ' ' -

The position of the Geiger. tube 'is shown in- Illustratlon 2. The
‘end of the tube has a thin mica end window built into it. This

mica window can be broken if struck directly, and it is protected.
'by the screen on the end of the instrument. This alpha window
(see Illustration 1) allows alpha particles to reach the mica end

window and be detected. The mica end window will also sense low
energy beta, gamma, and x-rays that cannot penetrate the plastic

. case or the side of the tube, which is stainless steel. (Note: .
Some :very low energy radiation cannot be detected through the
mica end window. See SPECIFICATIONS for - the Geiger tube
sens1t1v1t1es ) T ' f‘“' .

Always approach a“source of radlatxon carefully. Never touch the
Monitor 4 to any suspected radioactive substance 'in order to
avoid contaminating the unit itself. Try to make sure you are not
walking through or inhaling any radioactive material. Keep in

mind ‘that low energy radiation is hard to detect (see BRIEF

OVERVIEW OF RADIATION DETECTION below). We recommend 'that any

‘. contact with radloactzve materxals be avoided whenever possible.

.Unless you _expect to be measurxng high levels of radiation,

always keep the range switch in the x1 position. If you are
making a measurement and the meter goes off scale to the right,

~move the range switch to the next higher setting, x10 or x100 if .

necessary. (Note: The flashes from the count light and the
audible beeps are progressxvely shorter in the x10 andn x100

'positions.)

Should you. detect radioactivity with youi Monitor' 4, exercise
extreme caution to avoid unnecessary exposure and notify the
proper authorities. Depending on where you are, this.can be your

state emergency management agency, the radiation control division
. of your state health department, or the NRC regional office. If

~you. think you have an emergency on your hands after regular

office hours, you can contact your state or local police
department for assistance. L ‘ .
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Although some beta and 'most.gamma radiation ¢an go through

protective gear, you can attempt to avoid skin. contamlnatlon if

~the radioactivity is. airborne. wWear a *esplrator and some type of
overshoes. A full body protectlve suit may be. ‘necessary. You may
--have to, 1mprov1se with whatever is on hand..  When you leave - the

radioactlve area, remove your protectlve outerwear “and - dlspose»

‘ properly. If -you thirik. you ‘have ‘been .contamlnated, as -an
‘v¢add1tlonal precautlon shower and consult a physxclan. ' .

'lWe 'only mentlon the above procedure in the event you 3are
"faced with some- type of wunavoidable 51tuat10n.' We ‘recommend

tnat contact with radloactlve ‘materials and other sources of
radlatlon be av01ded whenever pOSSlble. L :

‘nMAKING MEASUREMENTS WITH THE'MONITOR 4~x

If- vou stand a. rlsk of contamlnatlon,f tfy,:a prbtect' yourself .

. To measure «gamma and‘x-rays, hold the back of ,th'_*Mohitor3]4~ '

toward the. source 'of radiation. Low enerdy gamma ‘and ' x-rays
(10-- 40 KeV) cannot penetrate the 51de of the Gelger‘.tube,u but -

may be detected through the alpha wlncow.

To detect alpha radlatzon, p051t10n the" Monitor 4. so  the
-.suspected source of radiation ‘is next to the alpha ‘window. - ‘Alpha .

" radiation | will not travel- far through air so put the source "as
~close as .possible (within1/4 of an inch) to’ the',alpha screen
without touch1ng it. Even a .very humid day, can-limit - the already =
short distance an alpha particle can ‘travel. Most alpha radiation’’

. can be shielded with a sheet of paper. However, ‘alpha emitters
-are espec1ally dangerous when inhaled. because’ they - may become

;rltlodged 1n the lungs for months or years.

: detect beta radlatlon,: p01nt the alpha wrndow, toward the
.asource, of - radxatzon. -Beta .radiation has:a longer range through'
oair.- than alpha particles: but can usually be shielded by a few .

millimeters . of aluminum. - High energy betas may be mon1tored
through the back of the case.(iu__». _ .

?;To determxne whether radzatlon is alpha, . betay. or gamma, ‘hold the ' -
- back of the Monltor ‘4. toward the speczmen (see Illustratzon ‘2 for
‘ locatlon'»of "the ,Gelger tube). If there is ' an indication Jof.

B rad10act1v1ty, it is most lxkely gamma or high energy beta. Place

- a pxece of aluminum about 1/8" thick between the case. and the
specimen.: If the indication. stops, .the. radxatron is most likely
"beta. (Keep in mind that ' to some degree most ‘. common 1sotopes

conta1n both beta ‘and’ gamma.)

1£ there is no 1nd1cat10n through the back of the case to ~begin-
with,’ ‘position. the “alpha’.window close to but not touchxng ‘the .

.. specimen. : If - ‘there is an. indication, it is’ probably alpha_ or
_beta.. If a -sheet of paper will stop the indication it is most
. likely - alpha.u (Note: Do not hold the specimen above the alpha

window 1n order to av01d partlcles falllng into the 1nstrument )

100 .&IOY -~ .
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BRIEF OVERVIEW OF RADIATION ‘DETECTION

The Monitor 4 does not detect -neutron, microwave, RF (radio
freguency), lasar, infra-red, or ultra-violet'radiation.

The Wonltor 4 is callo:ated for Ce51um 137 and is very accurate
for it and other isotopes of similar energies. Some of the
.isotopes that the Monitor 4 will detect relatively well are
Cobalt 60, Technetium 99M, Phosphorous 32, Strontium 90, and many
forms of. Radium, Plutonium, Uranlum, and Thorium. -

Some forms of radiation are very difficult or impossible for our
Geiger tube to detect. Tritium,- for instance, might barely be
recorded through the thin mica end window, if at all. Tritium has
. industrial and military uses and is also a by-product of nuclear
‘reactors. The beta emissions from Tritium are so weak that other

than taking a test wipe and measuring it in a  scintillation

‘counter, there is no practical way to detect it. -A liquid

scintillation counter might be found in a large university or

hospital. Some other examples of - -when more sophisticated
" equipment 1s needed are. for the detection of .radon gas, . X=-rays
from CRT's and TV's,: and environmental - samples, such"- as

radioactivity in milk, fruits and vegetables, etc.

On the other hand, the radiation from some isotopes can
overexcite a Geiger tube and cause the meter to indicate a higher
level of radiation than is actually there. Americium 241 is an

example of this phenomenon. Americium 241 is used in some smoke

detectors and many dlfferent types of 1ndustr1al den51ty and flow
meters. : o _

'Although you might have thehbest intentions, it is possible to
-draw misleading conclusions from your readings unless you know
exactly what = you are measuring, which is seldom the case. We
tried to des1gn the Monitor 4 to be able to detect the broadest
range of ionizing radiation possible and still be in the price

range of the.average person. It would take a large closet full of
very expensxve equipment to accuzately measuze the whole ‘spectrum .

of 1on1z1ng radiatzon.

Although the Monitor 4 comes w1th an operat1on ‘manual geared to
people who have no prior know;edge of radiaton and/or radiaton
detection~” .instruments, it does . not. provide an in-depth

understanding of the science of health physics.. We encourage you

to seek outvother sources of information.

There are many books written about radiation, both pro and con.

Everyone agrees that radioactive materials can be -dangerous.
Consxderlng the controversy that surrounds the issue of radiation
safety, we suggest that everyone educate themselves as much as
possible. C ' S » ‘ '
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