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? . . L
. ( . INTRODUCTION TO INSTRUCTORS MANUAL . ¢

\ . .

?he'burpose of this manual is to assist the instructor/s who will be teaching

this course. The Interim Primary R&gulations have set down which parameters

will be analyzed for. and how they will Hg.anaJyzed. When the regulations

are revised this magual will be revised. Until then she methodology for

analysis is set. e attached fable shows the matgrials which must be ’
analyzed and the prescribed methods. Some of the methodology is under re- )
vision at this time by requests: for alternate test.procedures.” In point = -

is the analysis of inorganic parameters via the furnace techniques of
.atomic absorption. In_anticipation of their approval these techniques are

to be included. , ' . ’

This course and accompanying manuals have been designed to allow you maximum
flexibility. Units have been written for a1l methods. You may choose which ‘
you wi}l- tnclude. ) N ‘

: . A
" A11 method units have been written in a format which will facilitate 'student
use 1n the laboratory. The step-by-step format will allow thp student to ..
* -\ work along as he reads the procedure and still be given additional helpful
comments about the procedurg. In some inhstances, the gas—chrd;tographic

-

.techniques, it must be assumed that a higher level technicfian a profes- \
sional person bqth with some backgroufd in the technigue will Ve doing the
analysis. To write the procedures_ for a person with no experience in gas
chromatography would necessitate covering all the basic techniques which

- 1is beyond the scope o{\fijs manual . )

"It has been assumed that anyone taking this coursy has the necessary basio .
. laboratory skills. If in your precourse analysis.Of _the students you de- A
« .termine that an indYvidual does not have these skills it would be best if - '
these $kills are acquired before: they take this course. If<nhot, the ‘
instructor will spend more time teaching these skills than the methodology
this course was designed to cover. - , ' ‘
R ' L ]
/R 3uggested checklist that could be used to g¥Twe you an indication of the
student's basic skills have been ‘included here. It can be seen that if these
. skills are not possessed, then teaching a subject as advancéd as Atbmic »
*, AbOsrption wiil be extremely difficuit. If you have prfor knowiedge of the
students background, the use of this 1ist may not be necessaryR
The duration of this course is again a choice you haﬁe as the ﬁnstruc;or
%r director of this course. The choices run from a week long combined
' organtc-inorganic course to cover some parameters to a4 single night session
running over‘a period of time. (See D for examples.) Each unit could
g * ~ become a topic for a.night session. . ‘

4

{ \
T ,?hese hoices allow you to tailor the course to fit the needs of the parti-
ci . _One §uggest1qn,lﬁt is a good idea to includd in the course a
labor@@tory session- for each parameter unit tauyght. A student tends to learn

faster and regtain 1onger skills learned in a hands-on ehvironment.
' o v
o ' [
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RS S ‘ |
X, Another recommendatich is to have the laboratory session follog-as closely I
o, as possible after the lecture session on a.topic. ThTs.dl]ows’ihe student

. to draw on what has been covered. This way the laboratQry sessifn acts.
as a reinforcement, of what the studeht has already been~told.\
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Contaminants as Listed in the National Interim ’
Primary Drinking Water Regulations 7

/

Cantaminant

Inorganic

es

s

/

Arsenic
Barium /
Cadmium
Chromium ¢

Lea
Mercury
Nitrate

Fluoride
Selenjum * :
Silver

.

Organic

— e

Chlorinated Hxéro-
carbons
Chloroghenoxy's

¥

Me thod

Atomic Absorption-Gaseous Hydride Method
Atomic AQsorption-Direct Aspiration .
Atomic Absorption-Extraction and Concentration
Atomic Absorption-Extraction and Concentratjon
Atomic :ﬁsorption-Extraction and Concentration
Atomic Absorption-Ftrameless Technique
Colorimetric-Cadmiun Reduction Method
Colorimetric-Brucine

Electrode Method ) e S
Colorimetric-SPADNS after Distillation

{

" Atomic Absorption-Gaseous Hydride Method

Atomic Absorption-Direct Aspiration

,
\j A

-
3

Extraction followed by Gas Chromatography
Extraction followed by Gas Chromatography

\




following items: : . . -
’ . YES NO

have operated a ‘aboratory ga rner . . e e
al

4 e + - - ‘
: .

. ¢ - .

. 3

’ Name .

. Employer ; )

. ! ’ ’ i

) STUDEMT SKILLS CHECKLIST v g

t ‘o

. 4 .

b To assist us in processing apdiications, please check -YES ‘or MO for each of the

have operated aqratory hotglate/stirrer "

have operated an’ autoclave ..

have operated a laboratory drying overl '

have used a vacuum source to filter hqu;ds oo
have used a Jesmcator e "
have weighed items on an analytical balance .
h.ave weighed items on a double pan balance
"have used a graduate to measure h'quids .

have used a volumetric pipet to measure liquids

—
— 4 rd e e P 4 4 — e

have used a graduated pipet to measure liquids e
ulb to £l £ A

2 pip

have used mouth suctjof to fill a pipet e .

have used a pipet

have used an 1noculat1ng loop to transfer small amounts of liquid
have used disinfectant to sterilize a lab bench work area . . . .. ___
have\pOured liquid from a container into glass test tubes . . . .
have prepared media used for coliform tests . _
have used chromic acid to ¢lean glassware . . . . . . .. . . . . 7L
have operated a laboratory safety shower . .. -
have operated a laboratory eye washer . . . . .«

e R I e R o R I e e T e T T )

have oper.ated a ?’umd‘hood\ . .o
have prepared manganijus sulfate, solution . .
have made out labels/\m.r\ bottles or reagents
have used a buret /. . ‘

have used starch as a chemical change 1na1cafor .

e I T = R =

:
have titrated on¢ solution against another to a color change end '
. Point .. e ) .

[ have recorded ,{reading at a meniscus . . - '
I have r'ecorded,/lal::oratory d.ata in a laboratory notebook .. . . . . |
I have entereq:,"‘laboratory data on a pre-printed form .. . . . .. +

I I
I : ‘:

have recorq.éd information about samples on record sheets

. have locat,éd requn-ed purchase information in a catalog of
A, 1aborat0r’-}' eqiipment . . . . . .s. . . [ .

[ have wr]ten 2 purchase order for chemicals to be used in the lab

/ j . S




Volume means spaée occupied by a solid, liquid, or gas . .

mg/1 means milligrams per liter

Hormality (f} is a way to express copcentration in 4 solution

1 kilogram equals 0:001 gram .

1 inch equals 2.54 cm . . ¢ .
1000 m1 ‘equals 1 1itdr . |
85 times 4.1 equals 42.5 . .
7 minus 2 divided by 0.02 equals- 250 .
3.26 rounded Eo the nearest tenth is 32.6

Name

Employer

t

84.55147 réunde& to the nearest -thousandth is 84.55] .

“ oy

]
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PRE-COURSE ACTIVITIES .
INTRODUCTION o

3

It'is assumed that prior to preséntation .of any course there are a number of
activities and preparations an instructor must completes . The following, tabs .
and their contents are inciuded to aid you in.gearing-up for this course. Each
item is accompanied by an apprOpriate explanatory note. We hope you find hése
aids useful. - o ‘ : .

]

'One of the most important pre-course activities is ¢ourse planning. This should
begin the minute.it is decided to offer a train¥ng course. This becomes more |
important as* tite more complex a course becomes to offer. The person i charge
of the cowse, the Course Director, néeds to.consider the resources at his
command. . For example, he should consider the amount of administrative equip-
ment, such as the room and the laboratory, projectors, chairs, etc. Can he,
for example, reserve both a classroom-and a laboratory for an entire week just
for course use? He should consider the scientific equipment available, such
as glagsware ‘and instruments. JHaving the student standing around waiting to
use a Balance s not a.good idea. If heﬂjntends to split the class into half
and présent two laboratory sessions, one to each half, does he have another
instructor and sufficient equipment?

! . 3 > . p) :
Not only should equipment ba considered, but also manpower. The instructional .
staff should be 1arge enough to allow Someone to°be with the students at all s,
times. This means that if there is only- one instructor. who will charae the
laboratory over to meet the needs of thé next session? Who will make up the’
reagents if they are not stable enough to.be:made up ahead of time? )

&

~Also- corinected with this same planning idea is the need to consider both uppef
and lower limits to the number-'of students in the class. The student to
instructor ratio is critical to the sugccessful offering of a course. Ultimately
‘a small number of students to instructor ratio is bests.but some concession to
this m“gt be made. Perhaps the equipment or rgom sp&ce will help the 'instructor
decide the.student 1imit. An’instructor should also consider whether sufficient
secretarial and technical Welp is available. T~

-

! [ L - Y
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I. Announcing the,Couréei . : E c g o~
T L. ’ ' N v , B .u‘ .
A. Course Availability ‘ ; '
This course can Be offered at both the Federal and the State levels., .,
‘ The Rational program-mby wish to offer the course on- regular basis

as a form d€ téchnical assistance to thosé laboratories that might
request aid in learning how to carry out certain analytical procedures.
It could also be usgd by laboratory personnel, if "the Jaboratory, upon
being visited for certification- purposes; ‘s fpund to need assistance.
€ . - R ) N R
. The chemists in the State principal laboratory-might wish to attend
the course in order| to keep current on changing types of analysis .
.- and different methols that haves been approved under alternate test ’ .
".procedures, particularly if thé State.has electéd to do the analyses '
required under the Sa%e Drinking Water Act instead of using private
laboratortes. ) B ' .

The State using private laboratories might wish to offer this- course \ '

in order to assure_ that all -laboratories are carrying out &nalysis .

via acceptable mgthodology and aTso as a form of technical assistance

to thOSj/Jaboratories. , )

. . » . ey

; New persons in lahoratories, as well as thiose-technical persons 4
' assigmed to carry out new and unfamiliar types of analysis, and | .

also the certification personﬁpl themselves might wish to take this -

course. ) ' . ‘ -

The course méy be pfanned"gy a training organization in conjunction
%ﬁ , with the State or Regional laboratory and utilizing participation
by the responsible Certification Qfficers, It would be the responsi- /

bility of the authority presenting”the course to announce it to 0y
prospective students. All training organizations should establish
. and maintain mailing lists of officials, organizations and any interested \
. . persons to whom training announcements should be mailed. The certifi- . \

cation authority should always be.contacted just prior-to any annbunce- |
ment of this course for suggestions on laboratories and/or persons
tb whom announcements shouid -be mailed. When a special course offering
cts planned at the request of some authority-with identified class
participants, it is usually best for that requestgng authority tc .
make the announcement m§i1ings. . ; . .. .
Certain student biographic information is neede@ by. the Course Coordinator.
Regardless of how thesstudents are enrolled or seléected, this informationyg
. should be obtained from some source.. The example application for (Tab  ~

. C2) can be used to obtain this ihformation. If the State/@egion assigns

all trainees the information shquld be provided by this organization or

' ’

. by #the employer of  the ‘trainee.

4

~
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How Ann&hnced . -
: ) . *1. Training bu]]et1ns, or cata]ogues agg;w1de1y used by estab11shed -
. :.training orben1zat1ons, and should bé used for announcement of this.
oo C course when offered as part of an. ongQ1n curriculum of ‘courses.

m

[N

PR © 2. Special fliers, or brochures, should be deve1oped faw -public announce-
) - .ment through estdblished. ma11ﬁng lists. These releases may be used ~
for regular offerings of an ongoing curriculum of courses; but ey
) : are part1 ularky applicablg when a special 6ffering of the course
/) ) is planned, - . N

-~
[ .

"73. The cours& may be announced in a "journal, newsletter, or other
' periodical widely-read he ‘personnel for whom the traiping is
1ntended :

-

4. The course may be annou ed by persona] letter ofﬂ%ther direct - N
", communication with a student ass1gned to take' the training.

-
* * . . ‘
C. ,When Announced : Lt

-

t

Training catalogues or* bulletins usually are for a period of one year

or more. Accordingly, the prospective student’ should have from three &

months to one year of advance notice of the training.

When the course is a special offering, announced threug;'! flier or

other special mechan1sm, at least 90 days should be provided between
>~ release of the "annoyncement and the tart of the course. There are

N . at least two reasons for this: .

~( - . : P rmits tourse applicants to secure nacessary approva]s for

attendance,_to make personal scﬁedu11ng arrangements, and,

2. .Provides %%urse presentat1on staff with lead time for course
preparations, acquiring special instructional mater1als, pre-
parat1on of ]aboratory supplies and equipment, ‘and re]ated tasks.

Y,

4

'D. Information provided in Course Announcement

-

The fo]]owing list shOqu be ‘helpful as a checklist to those preparing
a course announcement. Samples.of an-announcement f{@E this course as
. it might appear in a special f1ier, and as it might appeag ina |
~ catalogue of courses, are shown in the section of this Guide titled-
- SECRETARIAL PREPYRATIONS
"+ In the event that the course is announéed in a periodical, the editor
may apply constraints on style and format which make it impossible to
provide all the pertinent information on the ¢ourse. In such cases,
the announcement must provide the name and address of an office from
which further information can be obtained. 'The information to be
prov1ded should be as cdbmplete as that given in a course flier or,
catalogue and, naturally, should include any additional special 1n-’ .
formation specifically requested. :, !

. 13 E

‘



II.

L ~
The following identification of gontents of ¥ course announcement will . .
~ be helpful a5 a chaecklist to those preparfq; an original course &nnounce-
ment: . e ! .
© 1. Course title = @ r ' *
# 2. Dates.and location . - - L
3. Name of organization counducting the coyrse (and name of co-sponsor, |
if applicable) . & ' _ s
4. Description of intepded student body- : . . '
5. Reason why this training is needed - o ' :
6. Identification of knowledge and skills the participant will
| have on satisfactory_completion of training .
. Y. Description. of the training environment to be used (c]assroom, . /

laboratory, field, in-plant, etc.) . § -
. 8. Prerequisites for attendance (identifécaiton of special knowledge ’
- - and skills, dr completionof other training, which the applicant °

. must~have for admission to this course) -
9. Tuition (if applicable) -« . )
10. How and where to apply for admission to)shis course. . ¢

Course Milestones - . . ..

The following pages list individual responsibilitias in chronological

" order for preparation for-this course. .

The ultimate list of topics fob this courselwjll be the responsibility of
the course director-coordinator. Each director will see needs speeific to
Ais particular case. Suggestions and modifications have been included in
the design of this ceurse for the information of the course director. The
director should review this manual for the options included, -using this
manual as -.a core, design it to fit his specific needs.

Depending on the size of the training facility offering this course, the
responsible person may have to seek assistance from outside his own group.

. The milestones chart lists the job titles for each instructional unit. It
wi}l be cbvious that some individual job titles will be non-existent fof
a/particular trajping facility and an individual may have multiple responsi-

bilities when ing to this list., Also, as shown here, individuals with
certain profes backgrounds are«gfven primary redponsibilities for

certain units o Struction. Again, this may not be the case for thestaff- \
personnel at the training facility. The job titles ‘should convey thffifr

f61lowing: . -

>

Administrator: a person having a responsible position in and who is
(émiliar~with the entire Drinking Water Program within the authority.

Chemiﬁa] Certificaton Officer: the designated chemist who is in charge

of evaluating any laboratory requesting certification from the authority.

Chemist: a persbn whose responsibilities, formal training, and experience
15 7n the ‘area of analytical chemistry. )

Course Coordinator: the fndividua], regardless of background, who has been
assigned the overall responsibility for presentation of the course.

L4

¢

14




; ;
4
. ' A\
Course Secretary: the individual whq has be&n assigned the responsibility

of assisting the: course coordinator in ald clerical, registra;jon, record

- keeping, and related functions. ,
L 4 .

Since this course is 95% chemjstry, all lectures and laboratories should be
presented by a chemist pr’ﬁEé actual experience with the method being con- °
sidered. The topics 11steq below can be expeption%:

Outline No. - . - Title ’ * Positian Description
3 ‘ - -
1 Regulations Concerning the SDWA Administrator .
2 Federal/State Role in the Act Administrator
A11 Others . . . \b Chemist
) [
® S, S ¢ !
. 5 ~
‘ S
] L]
¢ *
) "
- "d_ .
” .
- N o *
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5°to 6 Months
before Course

Determine .need and '
decide to have course.

Designation of Course
*Céordinator and
Secretary.

Development and re-
lTease of course’
announcement (See
Example, Tabe c2.)

Course registrations

from time of announce-
ment to first day qf
course, subject to

MaiT letters of in-
vitation to student
as they are approved.

3 ¥oriths Sefbre
Course L

C&nnit all staff per-
sonnel who will par-
ticipate in course.

_Récgew equipmént ‘and
supply needs for
items which may be
purchased or borrowed.

Inventory of course
manual. :

.
2 Months before
Course

Request aquipment ') ¥

received and acceptedj

class size 1imitationg.
' LY

e .

and supplies from
suppliers.
Q

I“g
Fd
)
y \X '
X
i X
>
]
X
. “i °
® »*
'v
J
s'- [+
KX
2
I4
X
3
9
.i
X
N

" to Secretary for appro-
priate action.

Coordinator reviews appli-~ -
cation form and forwards T

< | f

P

Professional staff
initiates requests
through coordinator. *

€ -

r

Supplies should be adequate
for each trainee :and staff
member. -

s —

Professionagestaff '
initiates r sts throygh
coordinator--should be-
received at least bne week
befdre course and checked
when received. C]-5




MILESTONE CHART

-

/

3 Weeks before Course-

Capital equipment
operational check

Consult Capital
‘Equipment lists,
Tab C-4. ~

4
I

Consulf Reusable
Supplies lists,
Tab C-4.

Consult Facifﬁiies

’ Needs Lists, Tab C-4).

Obtain fnformation
Needs. Consult
List B, Tab 274.

Send participant
manual to students.

Include who, when
and where, Tab C-2,

Include Pre-Test,
Ta%gé;]. .
l‘ ' s - -

Inc%ulge Biographic
Statement, Tab C-3.

&nc]ude Participant |

Survey, Tab C-3.

Include Pre-course
reading material.

Reserve clagsroom and
Taboratories.

;’

. I'f any'analytical-methods a

to be demonstrated 6r used,

in any way, the methad out-
tine should be consulted for
equipment and reagents. Thel
should be obtained now.

N .
.~ : i
S I
—_

’ }
Coordinator may wish to re-
serve pre-test for fir{%
day of course.

L4

Entire stdff should be °
consulted for néterial.

’

N



. s
Remarks - -

s

s tc 1 Day* before
purse i

3

ourse &%‘/M
Handout Mmaterial
(if any)

‘Registra tion cards
(see exanEl e)

lassroom inspection
nd preparation

Seafihg arr’ajgements
Equipment:

PA System
Blackboards
Flip charts, -
Projection equipment
(operation back-
up, spare bulbs)
Joverheag -
.2 x 2
6 mm

» Electrical®system:

“Lighting
"Dimmer circuits
Recepticles 1

Recgrding Equiyent
Assemble all equip-

ent in appropriate
ala_boratorigs to.

?Xe staff meet\ing_ to”
P

n laboratory

ertificatjon
‘ A

‘

Y

~

X X
M
t——————_
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—
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Can be 'given( by individual ]
instructors if desired.
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MILESTONE CHART

~

b4

)

!

Ist Day of Course. =

Collect registration
cards.

[}

" Prepare roster.

4th bay of‘tourse

Review trainee NNist
as to those eligible
N to receive end-of-
‘J course certificate.™
Complete certificates
.. as to,content and
signatures. (See
example.) -
Pass out critique
sheets to traineed
for.overnight con-
sideration. (See
N example.)
/

-

5th Day of Course

follect critiques.
A - .
Pass out certificates

Explain Tab G

Clean up tlassroom
and™aboratories.
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. ‘ R e . A
Resources _ . 4

. . ~

This course requires manbbwerm eqd%pment, amd space resourcgs. The rotating

.laboratory periods attempts to reduce the investment in equipment needs.

by plaging fewer students in each laboratory, but actually imreases the

manpower and space requirements. The Course Coordinator must balance his

needs agaigst what is avgilable. .
. : . o :

Asuaily one singie chemist could not be familiar with all the methods that

arefdﬁz1uded. .Consequent}y, the Course Coordinator should attempt to induce

assystance from a laboratory section to provide this needed manpower. L

<Capital equipmeént such as atom$c\absorptio unfits and gas chromatograpﬁsg~iT1'

need to be borrowed or used in the laboratohy/where they are used by research

or analytical laboratory personnel. If bddgts allow, the possibility of
rental could be investigatéd. S

For the first several offerinds the number of .students should be held to.

16 or 20 individuals. If the rotating laboratories are used, this would

mean 8 or 10 per labsratopy and if th&y worked in pairs, 4 or 5 pieces'

of ‘major equipment wou]ngZ needed. . : 1 i

A, Trdtning Sthff ) & - .
The staffing guide has been developed utilizing a staff of-7 or.8 |
individuals. It is realized that not all training facilities are %0

e

staffed. The Course Cogrdinator can double as one of the staff members,

for example, one of the chemists. However, since his duties require
time during the course for other things his lecture/laboratory dutied
sgaﬁTd,be kept low.  The chemists - inorganic-organic could be- the sdme
individual, however, this person would have to be familiar with 411 the
methods. This would also present another difficulty if rotating
laboratories are used. Consequently, there should be‘at least two
themists with some kind of -backup, possibly experiefced technicidns,

to carry out the laboratory sessions.  The Certification Officer could
also be’‘one of the chemists and indeed this would be advisable that
he/shg participate throughout the entire gourse. However, if other
,duties will not allow this hes should participate as shown in the staff
identification section. The Administrator will probably come from out-
side the training staff ahd possibly not a chemist, so for this reason
_their partitipation- has been kept'at a minimun. . o

The Course Coordinator must know what resources are available and
balance this against the need. The work responsibilities are spelled
q{ out as if each member listedsis a separate individual. Consequently,
-\ if -someone doubles as more than one of -the identified participants,
the responsibilities will- be additive. - )
. T — /
Each member of the trfaining staff for this, as for any short course, is
,a membgr of 'a team. This team can function effectively only through
each member's understanding of thie training goals to be met, tHe plans
for meeting these goals, through performance of ‘his/her own duties, and
through‘providing mutually supportive activity with other team members
for the effective canduct of the course as a whole.

» <0 ! -
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Each member of the instructional teah«%hodd- T I
1. Have thorough knowledge of the/subject matter for which he/she
"~ has responsibility, incTuding a high order of techn1ca1 skill -~
in any procedures to be carr1ed out; ' . I

* !
2. Be'able to perform effectively as an 1nstructor both in the

classroom and in the taborawry’s “This inciudes ao1l11y to.make
rap1d adjustments in the style and technical level of instruction
in order to work with students having a varied range of entry-
level knowledge, skills, and prior eduction; and

3. Be willing to accept a certain rigidity in the choice of analytical
prdcedures to be taught, in accordance with policies and forma]
directives of the app?’cable .regulatory authority. A

“Each member of the training-staff has specific duties during, before,
and &fter the scheduled course dates. for planning purposes, it is I
;assumed that_pre-course activity will begin three months or more, as
required, before classroom instruction begins ?see the m11dtsones section)
During this period, the estimated time allocations wills permit the
phasing2in of work aptivity for this course with other duties of all
personnel. During the course, individual members of the staff will be
occupigd for a great-amount of their time as shown below. The times
for the chemists -are as assigned, where no specific type ‘chemist is
_ required and could be handled by any of *the chemists, the time is shown
under "chemist." Post-c6urse activities should.be comp]eted within one I
~  or two Yeeks after the last day of instruction. In the post-course
period, \a11 staff may begin to phase in other duties pending f1na1
~completiown of all details assoc1ated with the course ! - :

. WORKING DAYS
STAFF IDENTIFICATION: For the Combined Agenda (Estimated)

. | . . , Before Dur1ng - After

v
Course Coerdinator (1) < 7
(can also be one of the,staff) - .12 5
Course Secretary (1) ] ’ 10° 2
Chemist (2) . , :
‘  lnorganic (1)=- 12 5
Organic (1) . _ /AZ te 5
C€rtification Officer (1) ,
(can be one of other staff) . . 1
Administrator (1) ' ' e B
- (can be one of other staff) ) ' * \ij 1
Laboratory Assistant (1) , : .

(optjonal) _ 10 5 5 °




The duties of each member of the staff have been listed below:
. [ g -

1. Course C@rdinator \
This- ind1v1%ﬂa1 may be known var1ously as Course Director, Course
Leader, or by some other term suitable to the situation. _In
principle, any one of the, instruct6r¥ could function as Course
Loord1nator In the absence of other factors, it may be best

; ~ to Have the individual who bears the lightest teaching load to
act as-Course Loordinator. Orginarily, the instructor designated
as Certification Officer will have the lightest teaching load.
However, if this individual substitutes as one 4 the chemists: '
he sfould not be given the additional responsibilities of the

.Course Coordinator. }
{
Before the course, the Coordinator receives assignment from
management to ‘lead the course, after which he/she:
af Obtains commitment of the other memberd¥of the training team
: for the course,-1nc1ud1ng secretary, 1¥st¢uctors, and (if used)
laboratory ass1stant . . ‘ \L
‘ b. Determines the compos1t1on and geograph1c origin of the stude
c . ‘ body to be trained.
, ¢. Develops a workiﬂﬁ schedule and specific staff ass1gnmenfs \
for all significant milestone stages of course preparatwon
and 1mp1ementat1on . : T
~ - r&’«

-~ d. Meets with coarse staff, distributes /mstructional guides and -
© related training materials, and reviews the preparation ofians
and day-to-day working schedu]e, assigns® specific top1c:ﬁ£nd
time allocatign forgwhich each instructor has instructiefal
' responsibility and Nor which each instructor serves as assistant 4
' to prime instructor.

. - )

e. Identifies which, if afy, available optioni/ﬁn procedures

.’////’\“ should be taught for cokpliance with directives of the

governing regulatory authority.

f. Prepares announcemnt of the course, and distributes it as
appropriate tQ the potential student body.

. g. Reviews classroom and labpratory facilities, Making arrangements
for any required repajrs or adaptations,

L ]

. h. In consultation with ﬁnstructors reviews availability and
' condition of all equipment, supplies, and other training resources
s requ1red for the cpurses, and makes timely arrangements for re-
pair and maintenance, reorder, or borrowing of needed items;
-~  ‘arranges for supplies of student reference texts and associated
training-faterials.

- 22

o - L _ C1-11,

e




%

L d \

pre-course cpmmunications on schedules, local hoystng and

i. Werks with j;tretary in registration ofustudents-and in all
transportation, and other pertinent matters.

g

j." If the course is to be conducted in a "field" lotation, co-
ordinates timely arrangements for staff travel, transpertation

of equipﬁ%nt and supplies,” arrangements for training facilities,

local housing and transportation, determination cof availability
and location of dining facilities, and any other preparations
required fwr course conduct away from aérmal base location.
»
k. Initiates periodic and timely checks with other training team
ers to assure that their pre-course pheparations are on -
schedule and that preparation of rdquired resources is moving
ahead according to plan. . Takes actioh as necessary to identify
problems and tgfexpedite solutions_as the need arises.

'_ 1. 'Representgzlhe training team in all formal communications
with management, host organizations, students, and with
commercial or private sources of equipment and suplies.

During the COuréé, the Course Coordinator: .
. . . ‘ _
a. Is in charge of course opening exercises, including student
. Yegistration, welcome and-staff introductions. Presents and
discusses course objectives. o .

b. Maintains general ®upervision of course, assuring that all
activities are kept on schedule; maintains liaison between
*staff members and other interfacing organizations/individuals

as necessary. .-

c. Majntains consolidated summary records of student performancd

*  based on information provided by other instructors; with

staff determines which students should or should not be re- &

corded as having sati;factori1y met training objectives.

. X

Provides Cour§e Secretary with timely information necessary

for preparation of course certificates; signs course certifi-

cates as representative of the course training staff.

.

After the course,:the Course Coordinator: o

¢
a. Reviews and evaluates with the instructiohal staff all matters
. considered pertinent to the effective implementation of- the
/ course as planned, developing proposals and plans for adjust-
ments as necessary for future offerings of the colurse.
AN
b. <Orders repair, renovation, and replacement of any equipment
or suppiies which need such attention. Coordinates return of
any borrowed resources“used in the course. .

c. If course was condycted in the field, coordinates repacking
and return shipment of all equipment and supplies.

» ' 23
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” . : ’r , .

d. Drafts course summary/evaluation report

e. Prepares and forwards any réborts requ1r!ﬁ by other superv1s1ng,
coordinating, or- financing authority.
” M . :
f. Prepares letters or other expressions of appreciation fory
servicés or special cooperation received from outside .,
organizations or individuais.

< ¢ £

Course Secretary - > . !
The course Secretary works under the direct supervision of the Course
Coordinator, and prepares Or arranges prepatation of all formal «
comunications, procurement’documgnts, training materials, and records
required for course preparation and implementation. The Coufse” -
Secretary also.provides office support work for the course instruc-
tional staff in all matters perta1n1ng to course preparat1on and
implementation. /

Before the course, the Course Secretary:

a. Works with the Course Coordinator in identification and pre-
paration of copies of all pertinent course matertals for use 1n
planning conferences between 'Coffrse Coordinator and the’instruc-
tional staff, including inStruyctor's copies of wofking schedules
for course preparat1on, course agenda from preliminary to final
draff, staff assignments, -instructor lesson gutdgs, all student
instructional materials and associated data sheets, student
evaluation sheets, quizzes, and any other typ or pr1nted
matérra] projected for course use.#

b. After Course Coordinator's Tonference with instructional staff,

and resolution of decision making issues, arranges for printing
(or reproduction) and assembly of all materials indicated under

\ (a) above; in a quantity adequdte for projected course require=
ments .- )

c. Prepares projected course announcement as directed by Course

Coordinator, arranges for printing or reproduction, and dis-
tribution as specified. L.

d. Serves as Registrar, maintaining roster and recog#s of students

submitting application and accepted for admission to. the course,
prepares routine response to students, announcing acceptance
with information as appropriate on coursg dates and schedulg,
local "gedgraphy" including key addresses,)) hotel/motel/dining
information, local transportation information, and any other .,
information, which will simplify personal planning of registered
students.

e. Prepares, or arranges fof} all indiwidual student supplies, in- *

cluding registration cards, course manuals, note paper, pencils,
naime tags (one for wearing and one for use at classroom seating
pos1t1on), course certif1cates, etc. i

24
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Prepares orders or procurement requests for equipment and
supplies needed for the course based on specifications
provided by the 1nstruct1ona1 staff ] ) L
If the course is a "field" presentat1on, makes®arrangements
for shipment of equipment and supplies to course site and
return, staff travel schedules and order of tickets, hotel
reservations, and associated functions.

? "

Pre‘!reslclassrooﬁ for use in the course’, includtng distri-
butjon of individual student materials to seating positions,
arrangements for classroom organization of audiovisual pro-
jection of playback equipment, chalkboards and associated
supplies, and other classroom needs. (Ordinarily the Course
Secretary does not.travel to a "field" presentation; this
*function will have to be provided through special arrange-
‘ments with the host or anization at the course site.) **

Duriing the course, the Course Secretary provides classroom co-
ordination and support:

a. Attends course opening exercises, assisting students in
comp]etion of registration cards and associated records.

Preparés course summary reg1strat{\n information, prepares
class roster on first day of ¢oyrse apd distributes coptes
to students and’1nstructors, keep1ng copies for fu;ure‘records

Prov1des clerical/secretarial support to Course Coordinator and
instructional staff as required. .

AN
Receives incoming mail and messages for staff and students, ~
expediting communications to extent practical and feasible.

Prepares course certificates as specified by Course Coordinator
on last day of course.

.
A ] . b * v

Inspects ¢lassroom daily, making arrangements as necessary for
coordination of deficiencjes in janitorial services, and ,
personally corrects minor deficiencies to extent feasible.

g. Attends and participates in course c]osiné exercises.

After the -course, the Course Secnetary
a. Preperes typed copy of all reporfs drafted by the Course ™
Coordinator, and forwards reports as 1nd1cated

Places purchase orders or procurement requests for repa1r,
renovation, or replacement of equipment and supplies as d1rected
by Course D1rect0r

Removes a]] course supplies from the classroom; returns borrowed‘
resources; leaves classroom in condition suitabfle for use by
following c]a;ﬁ (this does not imply janitorial serﬁfcesf).

e N N
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¢ e . d.. If course is conducted on repetitive basis, inventories
. all consumable classroom supplies, includihg data sheets,
worksheets, quizzes, course schedules, and the like, and
/ reorders or«hrovides for reproduction of any items com1ng
~ *into short supply.

\3& Inséructor Chéﬁistry, Certification -Adminstration)
Before-the course, each 1nstructor rece1ves course duty ass1gn*
“ . ment from management “and:

a. Meets with Course%Coord1nator for discussions of course plans,
objectives, and for deveélopment of day-to-day e preparation,
- ) schedu]e - { - ' - B

b. In conference witL Courge Coordinator determines which if any
, options in tests and medsurements will be taught, determ1dés
Tesson guides to be .followed and student reference materials to
"be used, and resolves any other problegs on instructional -
materials, their ontent, and related matters which should be
determined beforehand. : .
c. Reviews requiremepts fo equ1oment supp11es, audiovisual
* training aids, and other training resources to be used in
individual tnstryctiona assignments. Performs equipment . i
upkeep and maintenance procedures, prepares supplies and :
reagents required to be available for student use, provides

* ) Course Coordinator with; timely, detailéd information on .
- ) specifications for all equ1pment, supplies, and other training
resources which must bq purchased, rented, or borrowed for
the course. /

d.  If the course is to be conducted in a "f1e1d" location, packs
' equipmentand supplies for shipment so that they will arrive
at- dsétinat1on in good condition; identifies to the Cou;t
Coordinator the equipment and supplies which shoyld not
cannot be shipped which shou]d be prov1ded otherwise at
course site.

e. Rehearses all classroom and laboratory instructional preden-
tations to the, extent necessary to assure effective perf r-
mance within the scheduled time allecation. -

f. "Reviews and practices all laboratory instruction for whi¢h -
he/she has responsibility as leading instructor to assur . —
personal proficiency and adequacy of pré-course plans an

- : preparations; supervises pre-course practice of other in

1 structors who will serve as assistant instructors for s

specified procedures.

\ J
™~ g. Serves as assistant instructor as-.assigned, developing rsonal
proficiency through pre-course practice under supervisign ¢f
the applicablé leading instructor, and teaches the cert ficdtion
in accordance w1th techn1ques specified by the leading nstructor.

. , ) /
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h. Reports periodically as_ reqpested to the Course Coord1nator on '
status of courﬁf preparat1ons, and cood!rates in working out
»t1me1y procedures for ‘their solution.

. o 2
. . During the course, the instructors designated/)chemist“:
a. Attends and barticipates in course opening exercises.

" b. Serves as leading instructor for the following: general
laboratory procedures, basic statistics, quality control,
instrument and eewigpent needs and laboratory safety. In

A addition,.depending on his/her back#Pound, may be designated
- ) a lead 1nstructor as one of the following:

Inorgan1c Chemist: to serve as leading 1nstructor for all dis-
cussions and laboratories dealing with nitrate, fluoride¥adnd
the atomic absorption determination of arsenic, selenium,

. cadm1um, chromiums lead, mercury, barium and silver. ‘Also to
“be in charge of the 1aboratory evaluation which cdvers these
procedures.

Organic Chemist: to serve as leading instructor for all dis-
cussions and laboratories dealing with the chlorinated hydro-
carbons, chlorophenoxys and their determination using gas
chromatography. To-be in charge of the laboratory evaluation
which covers these compounds.

c. Attends and part1c1pates in all classroom end-of- the -day dis- o
. cussions on the day's student performance.

3!5 Attends and participates in course closing exercises.
~e. Assists othe; chemists as meeded in their duties.
During the cour§e, the instructor &esignated as Adminis'trator:
) ad Serves as 1ead1ng instructor for the following instructional
Y elements in the course: Regu]at1ons concerning the Safe Drinking

Water Act and Federa]/State Role in the Act.
' ’b. Attends the end-of-the- day”qakuss1on period on]y on ddys when

- ., he has given an Jinstructiosal session. @ - p,
Dur1ng the course the 1nstructor des1ghated as "Certification
0ff1cer" - .
a. AttendS*and participetes in the ceurse opening exercises. \\;///

b. ™ Serves ‘as 1€=ﬁ1ng instructor for the Tecture on "Laboratory
-Bertification.’

) c. Attendé"and participates in all glassroom end-of- the -day dis-
- ‘ cuss1ons on.the student performance. - * -

-
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; .
d. Attends and participates in course closing exercises.
e. Assists-other instructional'staff'whenever-possib]e.
After the cobrse, all instructors:

a. Review the course i'plementatjon experience-;§)h tﬁe Course
Coordinator, mutually developing proposals and plans for
adjustments as necessary for future offerings of the course.

b. Evaluate condition of all equipment and supplies, initiating
action to repair, renovate, or replace any items found
defficienf@or in short supply.

. c. Take necesssag action to put laboratory~into state of neatness
and order for occupancy of the next course (th1s does ‘not
. imply Jan1tor1a1 service! )
d. If course was conducted in the f1e1d, repack a]] equ1pment and
"supplies for return to home institution, after at least super-
ficial cleanfng of all dirty of contaminated glassware.

e. On return of shxé;ent to-home institution, unpack all equipﬁent
and supplies, returning it to designated custodial site, including
return of borrowWed equipmen{\and other returnable resources.

- - ”)’
" 4. Laboratory Assistant \ ‘

The Laboratory Assistant is designated as Kg;tional“ in-the staffing ¢
pldn, but services of a 1aboratory assistant are strongly recommended.
This is particularly urged in a fixed training installation where this
and other courses are being conducted on a cont1nu4ng or repetitive

. basis. The Laboratory Assistant works part1cu1ar1y in suppgrt of the-

3 instructional staff. The assistant will be given routine tdsks which
will free the instructional staff for more specialized or complicated
tasks associated with the planning, préparation, and implementation of
the training. = ~

Before the course the Laboratory Assistant:

»

. a. Norks closely ‘with the ‘instructional staff members, performing
standardized tasks as specified in the course.preparation plan.

b. Assists Course Secretary wherever feas1b1e in assembly and
“-organization of sfudent 1nstruct1ona1 mater1als, classroom
preparat1on, and related tasks.
During_tbe course, the Labgratory Assistant:

. ) a. Performs all fossible tasks in support of leading instructors.

‘ b. Cleans and maintains all gJassware and supplies. ~
P ' c. Notifies leading instructor pro pt]& of any noted discrepancies
: or deficiencies: in supplies, eduipment, or planning which leads
to probiems in impiementing the course. -

)

e . | Py |
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d. In field courses, pacgks.equipment in shipping cases as rapidlv
as its use has been cOmpleted for the course. -

»

After tie course, the Laboratory Assistant: ' .

a. Assists instructors in all equipment and supply 1nspect1on,
renovation, and return to proper location.

to use for next class. L

-

c. Prepares any stable supplies required for next offering of the
course, within limits of technical capability.

IV. -Training Facilities -

A. General Considerations

9

(WY

The following section descr1be§ a complete 11st of equipment and facilities
that could be needed. A good, well equipped training center should have
all the items to be able to utilize all forms of visual aids. However,

not all items areyrequired to present a training course. The Course
.Coordinator, in his pre-course activities, should ‘canvass his fellow
instructors to determine their facilities and equipment needs. . I

b. Puts laboratory in state of neatness and order preparatory . l
»

1. This course requires both c1assroom and 1aboratory space for c]ass
use. Effective presentation of the course requires staff attention
to many details related to these sfacilities. Problems more often
occur in field courses (i.e., away from "home base"). ]n any
location ¥t is unusual that all desired features 4f a training
facility will be met, but with timely attention most problems can
be solved|/or at least partially resolved. B

2. Spatial Relationghi

e Classroom an 1ab0r;}ory should be separate. but close toaether. l
Much of the instruction requires frequent shifts ‘between classroom
and laboratory. Therefore, the classroom and laboratory, must not l
be in widely separated buildings, and should not be far apart in
any structure.

»

3. Associated Comforts

a. The classroom and the laboratory should-have a comfortable <9
temperature, be free of obvious drafts, be well-ventilated, I
and should be well-lighted. It is, of course, possible to _
develop specifications for acceptable temperature ranges, .
light intensity ranges, humidity, etc.; but thére s no ) I

. substitute for exercise of good judgment. _

b. Suitable restroom and drinking fountain facilities should be
convenient to the c]assroom and laboratory —
. .
- - ;7_;_/
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- s . .
c. Smoking \ » ) Lo T
1) NO SMOKING IN THE LABORATORY., There should be no compromise
77 . N on this.’ .
o - '
2) Some schools permit smoking in the classrooms. If this is the
practice, it is advisagae to locate ashtrays so that smokers
) . sit in an area where their smoking will not disturb others.
w4 . .
4. Lunchroom Facilities ® .
- ) Most schedules for this course will allow a one-hour lunch break. It
. " iy adyisablg that the course staff identify and make known to the
c]qss the naMes and locations of convenient dining facilities where
. service, variety, quality, and price are satisfactory. L
5. Comments to Class About Facilities v
%F On the first day of the course the general orientation ‘should
A% include such information as the class needs on the location and
use of fac111t1es and conveniences for class use.
. . b. It is strongly urged that members of the training staff never at .
- any time indulge in apologies or criticisms of the classroom or := *
laboratory facilities being used. Such remarks addressed to a
.. class serve no useful purpose and can only detract from an
effective program, provided that everything possible has been S ]
" done beforehand to resolve existing problems with facilitfes.
A . Student comments and complaints should be given an honest .response,

but "such comments from students should not be regavded as an ex-
. cuse for staff to enlarge on the subjegt.
4 - ' ’ ~
B. Classroom

<

1. General Features .7
a. Door at rear of room ‘is preferred; this permits entry of 1ate-'
‘ * comers without excessive distraction of class. .

b. The classroom should be free from excessive extraneous noises,
such as from construction projects, heavy traff1c, or from
aircraft.

c. The classroom should #avetadequate electric power outlets (115
for use of audiovisual equipment. The receptacles should be in-

— spected for assurance that the{ are compatible with the plugs

"o used on the audiovisual projector equipment being used, and
adapters and extension cords secured as required.

d.. Room size should be adequate for seating 18 students or the
number of students for which the,course was designed, plus

: i providing for instructor equipment, projection equipment, and

a modest number (4 to 8) of intermittent Visitors to the

cJassroom.
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. 2.

a.

3.

a.

-

b.

‘C.

Student Facilities

ot

-
i -

The classroom should be capable of being darkened quickly and
effectively for use of projection equipment or t ev1s1on

Room dimmer ligh$s for indirect 11ght1ng (not strXing the

screen directly) are recommended in fixed training installations, _
but can be dispensed with in a field training situation., i

L)
o~

~

Tdeally, students should be seated at tables, withgall seats
facing the instructor's area at the front of the classroom.
Each student should be allocated 30" or more of table width.
The sidearm chairs so familiar in-the classrooms of secondary
schools and colleges may,be used if absolutely necessary, but
are distinctly inferior to tables for student work.

’ -

Student seating shou?d be at least two screen w1dths from the
projection screen (assuming @ 6' screen, no student would¥be

closer than 12' from the screen) and not more than 6 screen

widths from the screen (again asluming a 6' screen, no student

more than 36' from the screen). Furthermore, all students. -
should be seated within a.30° angle to the. Teft and ‘to- the )
right of a line from the m1ddf§ -of the prOJect1on screen to ,

.the projector.

Classroom Instructional Facilities

Lectern, either freestanding‘or tab]e-typi},guitab1e for
standing instructor. ; '

Demonstration table at front of classroom, approximately 3 x5,

Chalkboard, at least 3' x 5' (preferably larger), with chalk,
erasers, pointer. ' .

Audiovisual Equipment
1) Public address system (optional but recommended) with lavalier
microphone with adequate cord length to permit instructor

‘to move about at front of classroom with relative freedom.

2) Projection screen (for size consideration see 2.b. above),
matte, beaded, or lenticular surface. '

. , - <
Projector, 35-mm slide projector for slides-mounted in card-
‘board or plastic mount; @arousel type preferred. Several\
trays or slide containers should be available. (Shou]d have
projection lens with cdrd length suitable for use from rear
of room. .

3)

Projector, overhead type,. for use with prOJectua1s approx1-
mately 7" x 9", .

Cassette type b]ayback unit, with cueing fedture for automatjic
operation of cassette type slide projector; compatible with
National Training and Operational Techno]ogy Center, (EPA)

slide 1nstruct1ona1 units.

. 3
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6) Televisiom tape playback upit (3/4" cassette type,’
"U-Matic” or equivalent).
b
_ 7) Television receiver, commercial type, colop, 19"
. * diagonal picture, or larger. At least one receiver
preferably two.

8) Projector, 16-mm sound movie pﬁojector with take-up

o reel and spare projection lamp. ] ) N

.

e. Table, approximately 3' x 5' at rear of the classroom to place
the prpjectors on. - )

iy -

V.

f. Flipchart easels (2) and°1afge pads of piRer.
Laboratory .Facilities . - '

A. General, Considerations

»

1. Should be well-lighted, adequately ventilated. It is particularly

important that the laboratory be free from strong drafts in student
working areas.: A
L

2: Should provide for students to stand at laboratory benches, approxi-
mately 36" fromfloor to bench surface.
4
3. Conventipnal laboratory servides should be available at student work
areas, including electricity (115!), gas, and vacuum.

%?. Space between benches should be adequate for students to work with-

out interfering with each other, and to permit free movement of
- instructors in the stydent working area. . ’

5. Safety features of- the laboratory shou]d-be'thCked,_includiné
s location and copdition of first aid kits, fire extinguishers,

emergency showers, eye-wash'facilities, and other emergency equip-
ment. . .

. 6. Adequate hood facilities should be available with normal jaboratory
services in Or near the hood. )

Student Faci]jfigs . S

. . e
1. Provide at least 6' of bench width per student pair. While studéﬁ?g/
7 will work in pairs to the extent that they will share certain ]imited/
|
\

equipment, "each student will perform all tests and measurements. . L/
. i . P
2. Provide bench space or floor space a necessary for 1abo>§tory €EUip-
ment described in the equipment-and upply lists, such as autocNave,

balances, incubators, ovens, waterbaths and other items not assigned
to individual student work. '

< -
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C. \nstryctional Facilitiess - \\\<§
© 1. A ‘chalkboard and demonstration table are recommended. -
‘ »

*
2. Provide at least 20 square feet for reserve supplies and equipment
of each instructor (chemist, microbiologist, engineer)-:
A}
3. For field courses, provide an area for packing and unpacking :
equipment to be shipped. This should be at least 100 square
feet of floor space with at least 20.square feet of-table space. -

”

VI. Secufity

- * Valuatfe aFoperty is used both in the classroom and in the labgratory.
Some of the items are particularly susceptible to theft. Accordingly:

A. Provide for locking of both classroom and 1aboratory wheh not in use,
gr assure that adequate secur1ty is provided jn the facility by other
means.

B. Be sure that the necessary keys are available to the. 1nstruct1ona1
staff as they are needed. ~

\ .

C. With field courses, often it is necessdry for the training staff to
work in’'evening or weekends to prepare for coming classwork. Arrange-
ments must be made well in advante to-secure authorized entry-to the
training facilities being made available by a host organization.

D. Thefts during normal working hours may be a special problem. in-
tain surveillance. to the extent practical, and keep out-of-servi

theft-prone 1tems out of exposed locations.

VII. Secretarial Support
The key role of the off1ce-worker(s) designated "Course Secretary" cannot
te overemphasized. .
Depending gn the size of "the training faciltty staff, this person or persons™ —
has many dut1es--1nc1ud1ng, among others, assisting the Course Coordinator, °
being the Coyrse Registrar, being the Course Secretary, and being a guard,
to give alarm when essential milestone stages of course planning and pre-
paration are being over}ooked

Three-elements of fhe secretarial duties are gbnsidered here:
X, Course Records and Record Keeping
1., General Consideratiohs:
a. Compﬁete, detailed, and accurate records should be established
for each course presentation. Each course record will be a
separate file. In addition to the 1nd1v1dua1 course files, it

may be necessary to establish a finder-system for locating the
records of individual students.
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Response to inquiries about former students:-

1) Students enroll in tﬁis course in.order, tq acquire .necessary
-know1®dge and skills to perform the monitoring procedures
required for drinking water treatment plants. e
v ;
In many, if not all, cases satisfactory comp]z&%on.of this
course will be a factor in the accreditation of individLalil'

]

to perform laboratory -analyses.

It s gxticipated-that numercus inquiries from former studénts

and from regul®tory agencies will be addressed to the training

fnstitution., Typical requests for information may include any

or all of the folowing: ’

a) Verification of attendance and satisfattory completion of
training. ] - . >

3

b) Qua]it;\af\§tﬁdent performance in the course.

-

c) Documentatign of any other events which made. the
- student unusual. This could be a record of exceptionally
" high performance, or it could be a record of any specific
difficulty which arose in connection with student, with-
y in or outside the scheduled training activities. '
Reports . -

[N
v

It is'vital that complete records be faithfully kept by the trdining
facility. Numerous inquiries can be expected from State, Federal

or local authorities requesting information on course completion of
the students. ‘In the event that the training authority and
certification authority are the same, the records might have to
include information on any additional requisites for certificaion
required by the authority. .

Most training institutions require submission of periodic reports
on progress and achievements. It is safe to predict that manage-
ment of cognizant regulatory agencies from time to time will

call for information not provided in rog&éne reports. If such
‘demands are to be met, complete course ords will be the most
reliable source for-such information.

The lenath of time course record files should be retained is un-

certain, and must be determined by each training facility, However,
1f recertification of the Certification Officer is required 5gtioﬂi-
cally, the time interval should dictate the time of record retention.

Facilities havingja system of archives far inattive files may

find it convenient to retain course records in active office files
for approximately two years, then retire them to archives storage.
Facilities not having archives storage probably should retain the
complete file on each course presentation for at least five.years.




\
. > ' d. Contents of Course Files

1) In the planning and development stage, and until completion
of each course presentation, course records are kept most ~
effectively in’'two sections. These are: . e

a) A file folder, kept in the filing .cabinet or in the
desk of Course Secretary .

. b) A student record notebook, usually a 3-ring binder,
kept on the Course Secretary's desk, or in a convenient
bookcase. g
v Both elements of these files should be maintained by the
] Course Secretary, and should be made available to other

staff members under rigid controts providing for direct

examination and immediate return. After complétion of the

course, the twg elements of the course file can be combined

in a single large file packet for future retention.

2) The file folder is best suited for such records as:

a) Copies of all correspondence; memoranda, and record§
of telephone conferences related to course planning
and development,

b) Copies of course schedules.

c) Records of equipment and supply acquisition for the - "

,- course, through purchase or through loan (w1th 1nformat1on '
and records on return to owner).

-

d) Records of staff assignments, c]aSSroom and 1aboratory
reservations. . )

e) Samp]e record copies 'of all roytine jnformationat
material sent”o students accepted fdr training.

- f) Copy of course annoyncement. -

g)~ Records of arrangements for travel of personnel and
transportation of equipment and supplies, arrangements
for field facilities, qnd other records pertaining to
a. field course. '

h) Course evaluation commentaries by Course Coordinator and
othersstaff members as appropriate.

3) The student record notebook is best suited as a vehicle for all
records and copies of communications related to individual®
students. This may be organized effectively in a 3-ring note-

. book, containing separator sheets with alphabetical tabs. .
The personal records of each student will be retained ‘under
the alphabetical tab corresponding with his last name. In the /
student recard.nptebook may be found: |

.35
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) At the front (before the "A" of the series of tabbed .
) dividers): Co :
T (1) A summary sheet showing record of standard .communi- R
- cations with each accepted student fees paid, etc.
) (2) A simmary sheet showing record of students who -
- applied for admission but could not be admitted
for “lack of qualification, or due to an already<
.filled class. This summary also is used to identify
applicants who applied for admission, who were
admitted, and who failed to dppear without due
explanation ("no shows").
) 3 b
(3) A summary sheet recording student performance
(acceptabl® or not acceptable) for each of the= ;
* \;/ S units of instruction in the course.
. ", ) !
b) In the.alphabetical section of the student record note-
) book,* each student's personal record will contain such
- items as: > > ‘-
) E R .
(1) The application for admission to training.
- ' ' (2) Coptes of all coorpesondence with the student, ;
except for the routine local inforamtion sheets,
one set of which is kept in the loose file folder.
) ) (3) Record copies of student quizzes, data sheets, and
’ . other individual records of class performance
- protvided by the instructor. :
. (4) Documentation of any information about the student ’
Judged to'be.of possible future concern or inquiry. '
2. Suggésted Student Registration Procedures - v
) - -
. a. Purpose X
/ . ¢
i
Formal registration and enrollment procedures are intended to .
assure that:
. ™ 1) “The class comsists of students for whom the training is .
’ intended and designed. _ .
2) The accepted.students meet minimum knowledge and skills
required for reasonable assurance of satisfactory completion
of the course. . o
3) Accepted students are. provided with adequate pre-training
information so that they will make their personal arrange-

ments and travel schedules.to assure arrival at the
appointed time and place, with full participation through-
- out the program of training.

4) The size of the class is in"accordance with the course plan.
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|

l' S 5) Those not accepted-for tra%ning are provided with 'suitable

| advice which can lead to future admission. '
' .

i

b. Alternative Approaches’ to Registration
A

Three different approaches to registratioﬁ»&?3¥cQgsidered here,
though only the first is described in detail. Most details of '
| . : the second and third identified alternatives can be inferred

o through study of the first alternative. The three approaches
| . considered are:

1) Registration by priority of receipt of application.

| 2) Registration by comparative evaluation of all applicants.
| a

- ’ 3) . Registration for special course offering at request of

| ‘ another organization. Students are nominated by the

| requesting orgdnization and are accepted without further
| evaluation.of entry-level qualifications by the training
| ./ institution. .

| . c. A]?ative Registration Procedures
} T 1) Registration by priority of rece1pt of application
| (recommended)

a) Applicant receives course announcement ' ‘\\\\\\

(1) Completes application and secures internal approvals
as required in his own organization.

\
-
| (2) Mails application to registratioch office of the "
i N— ' institution conducting the training.

b) Course Secretary receives application, and as received:

(1) Records application in registration SJ ™

iry in front
of student notebook. i

-
-~ ~a.
==

{2) Checks status of registration for avaiNbility *

of class space, and makes appropriate ndtation .

' on the application or on attached transmittal -
slip.

¢ (3) Detivers application to Course Coordinator.
v c) Course Coordindtor

(1) Evaluates theé student application and the Space
availability situation. -

) : (2) By notation on the application or on a transmittal
. slip, directs the Course Secretary to:

. . ) (a) Accept the applicant, or

Q 2 . ° ’ 37
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_(b) Notify the applicant of closed class
- enroliment, or

(c) Refer the applicant to other sources of '
! training {Federal, State, regional, colleges):

.y (3) For non-admissible applicants, prepares a special
letter (or memorandum record of other form of
communication with applicant) which sets forth the
reasons why the applicant is being rejected.

d) The Course Secretary

(1) Prepares a standard 1etter or spec1af']etter as
directed, and obta1ds signature of Tourse.Coordinator.

(2) Places a file copy “of the letter and the application
in the appropriate place under the alphabetical tab
section of the student record notebook.
L]
(3) Mails the original letter to the applicant, and
records the date of mailing in the appropriate place
in the summary records at the front qf the student
notebook. -

(4) Approximately 20 tor 30 days before the course, mails
to each accepted app11cant a standard communication,
consisting of:

.. . . ) <t
: (a) - The participants manual along with all course
- handouts available before the course as well
" as a list of the pre-course reading mater1a1s
submitted by the instructors. ;

. * (b) A form letter, such as the who, when, where,
: . of welcome to the course, including 1nformat1on
W ) on starting and closing dates and hours of the
S ¢ course, directions and how to proceed to the’
classroom area, and other related information.
() Local information helpful to outside visitors,
) . : such as hotel/motel information, local trans- - .
./",,(’ * portation schedules ad a ‘Fhematic map of the -
area. ]
. Dt (d) A biographical statement, if this information
- IS was not contained in the application-form and
4 - ‘ the participants' survey form, if the Course
: Coordinator has chosen to use it. B
- * (5). Secretary records the mailing of the standard packet
on the-registration summaryfsheet
(6) When applications are still being accepted within 30
days before the start of the ¢ourse, the general -
‘ _ informational material is included with the letter of
Q . _ ;acceptance for admissfon. . - #
ERIC O 38
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4(7) On the”first day ¥f~the tourse:‘_

(a) Obtains a detailed registration card from
each studenty. éSpme institutions may, dispense
with this record, though it can be of value in
_report prfparatwn ) .

Prepares a class roster of those in attendance,
and distributes to c]ass, staff, and.keeps &
permanent record copy in course files. -/ .

Records any "no shows" (app]icants accepted
for training but who did not appear) in the
student summary record sheet.

d. Régist?atiop by .Comparative Evaluation of all Applicants
1) The applicant receives course.announcement.. -

a) Completes application and secures internal approvals
as required in his own organization.

Mails application to registration office of the
institution conducting the training. ’

Course Secretary receives the applications.

Records receipt of application in summary record in
student record notebook.

Files application in student notebook. -

* Sends standardized’ 1etter acknowledging the
application, and briefly explaining the registration .
procedure, with assurance that decision qn admission
w111 be announced not less than 30 days prior to st

of “the course
- v
d) Approx1mate1y 35. days' before start of the course,
delivers all applications to the Course Coordinator.
| U
The Course Coordinator reviews and evaluates all_ app]1cat1ons,
selects students to be admitted for training, and directs
Course Secretary to send appropriate standardized letters and
information packets as described in D.2.c.1) above. Special
te should be taken of the particular attentiom which should
e given to rejected applicants. .

4) The Course Secretary send{ communications and prepéres‘records
and student files-as described in D, above.

1
. Registration with Specjal Course Offering
Here a requesting organization has designated the student body which,

it wishes to have trained. It is the duty-of the training institution
to provide the requesting organizatton with admission standards for
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. . . ~
the course. It becomes the duty of the requestifig organization’
to screen its candidates for conformance to these Standards,
and to.provide the training institution with the names of the
students tg be trained. The requesting organization ‘usually
notifies the Students. e .

N
-

~ 1) Ferrecord purposes,. it is best that students complete a-
" courseapplication form, though it will not be evaluated as .
; in D.2.c.1), D.2.d.1), above. y \ o
2) On receipt in the training. institution, the Cour'se Se¢retary
makes the necessary entries, showing rd@ordvof receipt and
“class composition, files are kept in the usual way. Approxi-

-

. mytely 30 days.before the course, the individual standardized ..
J ' welcome and-informatipn packets are sent to students in the
y . : usual way. The training-organization follows its usual
L . practices in freparation of récords; rosters,-and any other .
. -, .. data required for records and reports. S \
3. Printed and Reproduced Materials - '
* . ¢ : ¢ - »
a. General Information - o -

’

~ - 1) One source of students will be the referral by the laboratory —
> .. Certification Officer. When he visits-a-laboratory that he

- "~ feels may have need’ of information contained in the coursesy |
he can refer them to the appropriate person for action on - °
their application. If the course is given on a regular -
schedule, .laboratories may wish to use the course as a
training vehicle for new emgloyees or those individuals
whose responsibilities have changed.

- Samples of course announcements and applications are in-
‘ " cluded under Tab.C2. The timing in the ‘milestones section
‘ -~ (C1) and the fokowing section serve as an example. However,

- as denoted by the téming of 5 to 6 months, ample time must be
allotted before the starting date of the course to allow ¢
respanse of the 'students. The Coyrse Coordinator should
make appropriate 'changes in the t%hing sequence to fit his
circumstances. )

2) 1In addition to the student reference text, presentation of this

.-, course requires a number of forms, quizzes, worksheets,

+ _standardized letters, and administrative mgterials which are-

" “prepared in some numbers or which Jend ‘themselves to standardized ¢
T format and style. '

<

3)" In the following summary pages, these materials are identified
and supported with additional information'on/due date, the
numter to, be prepared (for a class of 16 stufdents), and the ~
ultimate fate of the materials in permanent jcourse records.
Instututions offering this course may find jt necessary.-to add
to or.tg modify these-standardfzed materials. It is suggested
that appropriate notatign be made in the s ry sheets, with
samples or examples prgmided in the following pages.

’ R . .
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4) A samp]e or examp]e of each 1tem 1isted (except the student
" reference text) is shown ¥o1low1ng the summary sheets

N

i

.  Resporisibilities for Printed and Reproduced Material

1)

a) Samg]es can be copied d1rect1y, if meeti ng requirements

Course Coordinaor

' i}
_b) «Make adJusg‘,mea-ts—-m the' sample documents as required.

L.

4

of the training 1nst1tut1on

b) The gple are shown in recogn1t1on that a corresponding -
item probably will ©e needed by the training institution,
but probably will_have to be modified to fit the sitution.

v

‘

a) Reviews the administrative materials for conformance to
the requ1rements of the regulatory au;hor1 ty,

b) Makes mod1f1cat1ons as necessary t the samp]es and
examples provided §in this Guide. L4 \

c) Decides upon any additional_admim‘strative documents
_or records needed, and designs a samp]e dqcument.

Prov1des the Staff Secretary.with comp] 1dent1f1cat1o‘n
\if material to be copied diregtly, to b di fged and
th sample of new rnatena] required for course adm1n1s-

trat1on , ) —
The Instructors. “ .

& . e
a) Review all materials identified for the procedures for /
which they have instrugtional responsibility. ]

L 4

c) Des1gn new sqp\portwe.mstructiona] matenials as
requ1red ‘ b

-

d) Prqy1de the Staff Secretary with comptete informatwn on

.material to be copied directly, to-be modified, and with
sample of new mater1a1 \'equ1red Lfor student 1nstruction

The Staff Secretary

L]
a) Receives from Co‘uée Coordinator and Instructory 1denti- I
fic#hion of existing materials, sampleswof modified, and
wjth sample of new material requ1red for student instruction. I

b). Adds to the symmary sheets, in the appropr1ate 1ocat1ons,
. thedentifying information, together with the supporting
. information on-due date, quantity, confidentiality, and
ultimate fate of any new or revised material designed

by Course Coordinator or by Instructors.

Yo
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c) Reproduces, or arranges rgproduc;{on‘hf, fhe needed
course materials so that they will be available for
use at the time and p]ace required.

c. Spec1a1 Warnings

/—r—""
1) A]] staff members should be particularly alert to adjustments
* in "Due Date" which must be madepwhen the course is conduqted
- in the field, in which training equipment and supplies must ™
’/, \ be sh1pped to the course site. - - )

»

2) Preparation of these tra1n1ng materials is a potentdal

source for great difficulty in course development and i
presentation. Few activities in course planning and develop-

* ment require & greater amount of effective teamwork #mong
— all staff members The greatest problem here is one of
timing. .

4

a) All staff members must prov1de necessarv information and
samples of new or mod1f1ed materials with adequate lead
time to meet "Due Dates." The amount of lead time is not

. specified here; this will vary from one 1nst1tut1on to
*1 . . another.

b) The Staff Secretary must be diligent in adv1S1ng Course
. Coordinator and Instructors 6f impending logistic problems
- if delays ocgur in submission of materials, and must :
give prompt attention to printing or reproduction of
needed materials when delivered by staff members.

c) The author-.of this guide ruefully confesse€s that the
, ] worst and most frequent breakdowns in this area usually
are the result of belated delivery of needed material.
from Instructional Staff to the Staff Secretary.

A~
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“SUMMARY OF REQUIRED PRINTED/REPRODUCED MATER

Tab Location

. - Number to - Permanent .
Description of Example When Needed; be Prépared Confidential Record Remarks
Administrative
Course Announcement C-2 5 to 6 months | Indeterminate No 1 copy If the attendees are.
’ before course designated this time.
.can be adjusted accord- |
- ingly by the Course . 7
- + Coordinator. VL
. ) B
Application for C-2 5 to 6 months °. No = No May be omitted if State
Admission before course o appoints persons, pro%
vided biographical
‘ sketch is provided by
) h State. .
) - ‘
Standard Letter: C-2 90 days be- 20 No No Copies will show up in
Acceptance (or) fore course N student files--shouldgbe -
_ sent with participant
- manual. .
{ -
“Who, When, Where" C-2 30 days be- 20 No 1 copy "This can be used in
Letter fore course . place of the letter
. - format for acceptance. = |
It should be included
with the participants .
s . manual. Note difference
: in timing. “
p X .
Biographic Sketch’ _C-2 90 days be- 20 No * Yes The example application
fore course . for admission has suf-

43

“ficient information so
that this form i3 not
needed. However; one or

the other should be used.
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— an . >
ST eTab Logation Number to , ‘ Permanent | .
Dqscription/\\ of"Exaup}e When lieeded be Prepared Con:)dential_ Recdrd a Reihh_rks x
v T : - N n 0 T !
. Vg . \ . ’ ‘
. Standar ter: C-2 90 days before 10 °- * No No Copies will show up in
Full Class - course - ‘student files. :
Waiting List - ‘ o -
Standard Letter: C-2 30 days b&fore 20 No 1 copy' | can be 1nﬂc16ded‘. as part®
Local Information: course T T, . .|-of student manual when
Lodging, Trans- . / . * | manual is sent to student
portation, Maps, -t before course.begins. .
etc. : ) s ~ )
. » L 7 Ly "
Trainee Registration C-2 & | First day of ‘ < - LA
Card course  ° 20 No YQS_ ) ’/ '
Dai.ly Participant G First-day of 100 . No ~ - Yes Include in manual-
Feed Back course_ . ’ \ elective- for student.
. Pre-Test G 30 dayg before | 20 Yes - Yes “'{'The Course Coerdinator
course or first v may elect to.send this
' day of course to student or.-give .the
s ) J. . | test on the first day of
b . . the course.
. 7 g ’
*Roster C-3 Second day of ¥ 20 No Yes
. ‘ . Course | . ' \
* Registration Summary C-2 Last day of 1 No Yes In Registrar's three-
Card : course ' .. | ring notebook. -
Post-Test G Last day of 20 . . Yes Yes
; course -
Course Evaluation' G Last day of---{ 20 ° No Yes - In Registrar's notebook.
: . .- course - - .
; . hY
Certificate of c-2 Last 'day of 20 Nd No
Attendance . tourse R
" Course Follow-up G . Last day of 20‘ No No
~ Evaluation _ course
495 . ,
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METHODS FOR THE'DEfERMINATION OF CHEMICAL CONTAMINANTS

-

EXAMPLE COURSE ANNOUNCEMENT

IN DRINKING WATER .

3

The State of (or Region of) is offering a' training course for
laboratories concerned with analysis of chemicals in finished potable waters.
The course is designed to cover the methodology as covered in the State (or

" . Federal) Drinking Water Regulatigns. - '

The course will cover the inorganic and/or organic parameters which must be

. monitored for under the Safe Drinking Water Act. There will be classroom as
well as laboratory instruction. All persons attending should be familiar with
basic chemical techniques such as making dilutions, standards, be able to
pipet and use basic equipment such as balances, water baths, etc. .

The course will be offered in (namé of city) at (buildi®y and address). The
week of (date of course) will be the date of offering. There will (or will
not be a fee) of $ . 2 .

Persons wishing to apply for the course should contact (name,of'Course Director)

at the following address: Y
o . /

- .. - . .
-~ - o« .
s - 4 °
. 5
& L T LT B
-
' .
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“Yreatwmeni plant cffluents for P
ducharge permts rsued under the Natweasl Polluiant Drscharge *

-<

Q

ERIC

Aruitoxt provided by Eric

EXAMPLE

g ANNOUNCING
. USEPA SPONSORED INSTRUCTOR TRAINING FOR PERMIT COMPLIANCE

" The National Training and Operational Technology Center has developed a series of “packaged” cou
muacipal ticatment plant nel how 1o sample, measure, and analyze their wastewater disc
comply with NPDES Permit requirements. Instructional materiais fGr each course have been pr
form, with cach module contaming detailed step-by-siep procedures for the performance of a
task A description of each course 5o far developed appears below

The Natlﬁ‘l Training dnd Operational Technology Center provides tuition-free courses for nstruchars engaged in
this type of traming in Federal, State, and Local water poliution control programs, and tn educational institutions In
these cou the student-instructors perform each seif-momitonng lask In addition, they become thoroughly
famshar withl the orgamzation and regommended use of the instructional materals; with training aids and other
technical assistance available from USEPA for this type of ¢raining; with the planming and implementation of
intensive training programs; with reccommended instructional techmiques; and with USEPA regulatory requirements

for NPDES seif-monitoring These tatter subjects are dealt with in depth only in course 164 | which s an 8 day
offering for student-instructors 1t is recommended that interested instructors attend this course prior {o any of the

others

¢ 1640
b ffluemt Monitoring Precedures:
Hasic Parsmeters for Municipal Wastewsatens
S days
(8 days (or stwdent-insiructers)

Fhrs course 18 miended b munsipel wastewater ireatment plant
technwiam and others engaging tn analyss of whsicwater
Y with requw of

FfNuent Meonitoring Procedures: \
Nutrieats
S days

This course 18 designed for numaﬂl wastewaler Ireal plant
techacians who are responssble self-monstonnag of autnent
comncentrations in trested cfflueats 1o comply with requirements
of ducwg permits msued under the Natonal Pollution

Ehausation Sysiem Upoa completson of teaiming. the stug
will be ablc 10 cotlect samples, perform ihe tests, and report
Jresults for BOD, fecal pH. susfended sobds, reudual
chlorine, and measure flow \by weirs sad parshell (lumes
Laborstory  test ptmedwes\h

mcthxhs as promulgated n the Code of Federal Regulations

. 164.2
FMuest Moalioriag Precedures:
Metals Ansiysis
) . S days

pThns tourse n dewgmed for wastewaler Irgalment  plant
techascians who will be responsble for performing seldected
mectabs analyses i ircaiment plant effluents Pacticipanic will
petform wlecied mctah analyses inchading borom, copper., iron,
mercury, sodivm, and zsnc Classroom insiruchion s bmited to
whormation ahout perforiming these analyses and reporting the
results. Mot of the time 1 given to laboratory eapersences for the
trmnee who uses doradled, depwise procedures in analyze typicald
samples Prccdares wil be i conflormance  with
Agency approved methods as promulgaied™ in the Code of
Federal Regulations =

miorm 1o Agency-approved -

Ducharge Sysiem Upon completion of the course,
participanis will be able (o perform selected analysn for Chemical
Oxygen Demand, the Nurogen Senies (Tgeal, Ammontia, Nitrate,
Nutnite), Total Phosphorus. The test procedures conform 1o
Agency-spproved methods as promulgaied in the Code of
Federal Regulations.
164.5 -
Effinent Moniloring Procedwres:
Flow Measaremen! & Sampling Techa
S days

This course s deugned for the (reaiment plant operator of
techmcian whoyss required 10 monstor effluent discharges under a
Natimal Poltulant Ducharge Ebnmunstion Sysem (NPBES)
Permi, and who has had lutle or no previous experience in
collection of wastewater samples, or in measuring wasicwater
flows Following classroom desciussions and demonstrations,
participents measure flows and collect sampilh at » wastewater
treatment plant wsng both manual mcthods sad automatic
devices, and ako measure ffluenl parameiers on-site, using
poriable fickd instrumentation

1 0} SNAELE L BT WA 15T S0 /00eY
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APPLICATION FOR INSTRUCTOR TRAINING

-« ] am interested in attending the following training course or courses in Cincinnati, Ohio:
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EXAPPILEi APPLICATION FORM Form APP'O\;Od '

_UNITED STATES ENVIRONMENTAL PROTECTION AGENCY . OMB No. 158-R000S

1. NAME OF APPLICANT (First. middle. last)
MR.

MISS. ] c
2. TITLE OF COURSE DESIRED . : - 3. COURSE NUMBER
4. PLACE WHERE GIVEN : 5. DATES
. - . -
6. SPONSOR OR EMPLOYER (Namre, addreas) ] 7. MAILING ADDRESS OF APPLICANT (/f different from 1tem 6)
- ‘ ) .
- 7
s 7 - ' / B
<
" City "State Zipcode City State Zipcode
" Phone no.” Phone no.
8> PROFESSION OR OCCUPATION : B 8. TOTAL YEARS EXPERIENCE IN PROFESSION
/
10. POSITION TITLE
. BRIEF DESCRIPTION OF YOUR PRESENT POSITION- r
4
12. PREVIOUS WATER POLLUTION CONTROL TRAINING COURSES ATTENDED
TITLES e DATES ’ . LOCATION
3. HIGH SCHOOL GRADUATE 14. NUMBER OF YEARS EDUCATION COMPLETED BEYOND HIGH
[] YES . D NO SCHOOL
8. COLLEGE OR UNIVERSITY EDUCATION . ' a
NAME OF INSTITUTION DATE ATTENDED MAJOR " DEGREE 0
- . :
/ ra
~— = -
a . ! -
8. SIGNATURE OF APPLICANT ) ' ~—= . ‘ 17. DATE _.
. -
8. $IGNATURE OF APPROVING OFFICER /Where app/icable) |19, TITLE , 20. DATE
21. AGENCY USE ONLY ) . -
N . \
AMT. REC'D. DATE — o BILLM(G INFO.
4 T e v
. ) \
t

5_() ’ C 2 - 3 . "
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(SAMPLE "LETTER OF ACCEPTANCE FOR TRAINING)

(Institutional Letterhead) . -

(Date) { ; -

¢ _(Addressee) “ /<::} l
v
Dear (Name): ' b

A resérvation has been confirmed for your partiéipation in the course "Methods
for the Determination of Chemical Contaminants in Drinking Water" to be con-
« ducted at (address, including building and room identification if pertinent).

Formal class activities will begin.promptly at (time) on Monday, (date) and
the course will be completed by (time) on Fridayy-tdate). Please arrange

your travel schedule so that you will be %4n the Massroom at the start of .
course activities on Monday and that you will not have $0 hurry your departure
on Friday. .

=

“

; Informat1on about local trave],‘transportat1on apd Tocal hote]s is enc]osed for .
your assistance. We believe that vou will wish to make vour own hotel or motel

reservations. " ’ = .,

»

We look forward to seeing vou at the courSe, and we will do everything in -our
power to make this course a pleasant and rewarding experience for you.

- L3
\

Si ncereﬂly- yours,

(Signature)”
Course Coordinator . . . B .

Note: If something develops which makes it impossible for you to attend

the course, please telephone or write this office 1nned1ate1y, in order ]
that another applicant may be admitted to the course in your place. Please v
do not arrange for a substitute without first getting the approval of

this office. ?/ )

'
—

~




WHO, WHEN, WHERE
~ This form should be completed and sent along with the Manual or -
inserted in each of the participant's manuals as a cover to the

first Tab. This will insure that each participant has a timely

reminder of dated and addresses;)\‘

-
’

P

Welcome:

This course is being presented to you by

The ~1in

[t will be given on consecutive < the {weeks) (days) of

// at ‘

' The.addnégs is

If you;ﬂave any questions,'p1ease call

at Lﬁf

We look forward to meeting you.

Sincerely you}s,

(Signature)




BIOGRAPHIC /STATEMENT
N ) o ’

Dear Participant: . / . >

f

We-ask that you answer and complete the following items as’ briefly as
possible. The purpose is simple; to acquaint the instructor with his/
her students prior to the coursg;

1) Name: (pleasé print) ’ 2)" Date: .

3) Address: ° : : -/ 4] Date of Birth:

5) Present position-or jbb title:

Major job functions or responsibilities:

Courses or study undertaken’?;_;;TEYTDﬁ~tQ\§ob:




(SAMPLE STANDBY LETTER)

(Institutional Letterhead)

(Date)
(Addressee)’

4

Dear (Name) . '

inking Water® to be
conducted at (name of 1n§t1;ution) during the per' d (date to date).

., we receivedegogr application, all available posit ons in'the class had.
" " been reserv As you may know, we limit the class size to a fixed -

number in order to provide for the greatest possible amount of persona1

instruction dur1ng the course, and to provide-eac¢h participant with the ”

greatest poss1b1e opportun;ty for actuatl pract1cq in the-1aboratony .o

We have made a tentative reservation for you in %he next -offering of -
_ the course,.which is scheduled to be given (datdd). If this will be-
“satisfactory to you, - please write or call us within (number) days, so

_that we can confirm your reservation. j )

~

he waiting 1ist for the * S

‘In the meantime, we bave placed your name on i
does become available,

course dates which you requesteéd. If a vacanty

- we will ‘let you know immediately. /
Sincerely yours, » / ,
{ T H 3y
» n . . v N ! .
- ‘i A ] - . k,
i ’ :
. ! ” *
" (Signature) . - ' I . ‘ A
Course Coordinator . ‘ ’
. ' g
' ’ ',l ’ N ) \ '.
' {
. ) ,
] V-
] . i

ca-7




<

0 (Date) - _
T CORSE PARTICIPANTS © S

He are 1ooking forward to your participation in the course "Methods
-for the Detefminatjon of Chemical Coptaminants Drinking Water"

“cchedulef for presentation at this ter during the period (date
to date). If you find you cannot attend the course please ca]]
>us (te]ephone number) . r o

T To assist your planning ﬂreparat1on for th1s course, the following
items are enclosed: * ® v w

1. List of hote]s and motels
InfT!nat1on on 1oca1 bd transportation and city map.
If bys servige is used to the Center, Yo
have exact-fdre of $.25 on boarding bus)
On your'arr1val in the_classroom you.w111 be provided a ¢
and related materials. Productibn schedules make it impél

t___(maﬂ manuals to you in advance of the course da

The course will start at 8:30 a.m. on Monday, é:te in C]assroom (#)
"and will clgse ho later than 4:30 p.m, on Friday, (date) At the
contlusier0f the qourse, a certificate will be awarded the parti-
‘c1pants who have attended all sessions and met\the tra1n1qg obJect1ves
S;ease arrange your travel schedule qiier qﬂps\\g\exerc1ses (Ap x1-
tely 1 hour sheuld be allowed for travel from the Center to the a
port ) ‘i ' Y. e * ‘ - ‘4
Mr. (Course Coord1nator), of our staff§ is serving as Course Coordinator
and will b¥ available-to assist you in solving any special prob]ehs
. you encounter while atten ng the course

-
- -

Should you have questions or desire ass1stance in any way, please do -,
not hesitate to conddct us. . .

& 5

S1ncere1y yours,

§ ' :
: 4 \) =~
(Signature)

Director, National Training and,
Operatﬂnal Technology Center K




AT THiS POINT EXIT

TO BPA FACILITY

one Vet

INTERSTATE 78 TO
GREATER CINCINNATI
Apont

Inre,
. *lr.,.! 226
.
]
.
- «  GRATER
CINCINNATE
AHRPORT /
. N\ _
R -
— [

ERI

Aruitoxt provided by Eic:

INTERSTATE 71 OR 75 —

BURNEY AV

READING RD
R\
E S
g
R

N

-

-

W -
U S EPA .
RIDGE FACILITY' ‘

-~
r’s

+FROM GREATER CINCINNAT!I AIRPORT
TO U S. EPA ST CLAIR FACILITY |

Interstate 75 (North or South)

EXIT MOPPLE ST TO CENTRAL PXY

RIGHT TO MARSHALL AVE , LEFT

TORIDOLE RD  RIGHT TO ST CLAIR

AND EPA FACILITY 4

Interstate 71 (North)

EXIT READING RD TO BUURNET AVE TO
Wm H TAFT RD, LEFT TO JEFRERSON AVE
RIGHT TO EPAIFAC:LITY

. -
FROM GREATER CINCINNATI_AIRPORT
T0 U.S. EPA RIDGE RD FACILITY .

Interstate 71 (North) .
INTERSTATE 75 TO INTERSTATE 71
TO RIDGE RD (NORTH) EXIT TO
BPA FACILITY

FROM ST. CLAIR FACILITY
70 RIDGE RD. FACILITY

JEFFERSON TO McMILLAN. LEFT TO
INTERSTATE 71 NORTH EXIT RIDGE
RO tiORTH TO FACILITY

FROM U S EPA ST. RFACILITY
TO GREATER CINCINNATI RT
RIGHT ON ST CLAIR TQ RIDDLE RD -

LEFT ON MARSHALL AVE , RIGHT ON
CENTRAL PXY LEFT ON HOPPLE ST
RIGHT TO INTERSTATE 75 SQUTH

FROM U.S EPA RIDGE RD. FACILITY
TO-GREATER CINCINNATI AIRPORT

RIGHT ON RIDGERD  AIGHT TO B
INTERSTATE 71 SOUTH TO
INTERSTATE 75 SOUTH

-

»

-/

c2-9
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150

CINCINNATIAN HOTEL
6th & Vine Sts.

Cincinnati, OH- 45202
Phone: 5]3/24]if]80 _
8.60 ]

Single
Double
Twin = 10.75

225 Rooms.’ One meeting room,
capacity 25, TV, restaurant

¥
adjoining.
NETHERLAND HILTON HOTEL
35 W. 5th St. , -
Cincinnati, OH 45202 ¢ -
Phone: 513/621-3800 < ,
Single $22.00 - 36.00 (529-9?66T°§t‘
Double  30.00 - 44,00 avalidadies -
Twin 39.00 - 46.00
Family plan, 800 rooms, TV, meeting
rooms 15, special Gov't. rates -
$18.00 single, $28.00 double,
~_4

$28.00 - twin.

TERRACE HILTON HOTEL
15 W. 6th Street

Cincinnati, OH 45202
513/381-4000

" Phone:
Single $24.00 - 46.00

Oouble 31.00 - 54.00
35.00 - 54.00

STOUFFEZ
th St.
Cincinnati, OH 45202
“Phone:

Single $25.00 - 28.00
31.00 - 34.00

Twin
462 rooms, meeting rooms 11,

<

's CINCINNATI TOWERS

W.

513/721-8600

Double
31.00

rates,

swimming pool, cocktail lounge,
sauna bath, color TV, Gov't
$22.00 - single, $27.00 - double.

HOLIDAY INN ~
8th & Linm Sts.
Cincinnati, OH 45203
Gov't. Rates**
Single $19.00 (includes tax)

Double  21.00 ( " "y
Phone: 513/241-8660

- 245 rooms, meeting rooms 4,.

swimming pool, Tv, 2 dining rooms,

barsy and night club "Top of the

Inn". .
** Note: Gov't. Rate will be ex-
. - tended to0 any person
attending an EPAR meeting
or training course.
Toa A .

rate at the time you make your reservation
[

Twin o ]
Fami]y'p1an, 350 rooms, meeting rooms
4, color TV, special Gov't. rates -

$20.00 single, $30.00 doubTe,

-

5%

$30.00 - twin.
NOTE: We recommend you checking th
= in the event there has been/a price increase.
These hotels and motels fre listed for your information to assist you in
planning for your accommodations during your stay in Cincinnati while
attending our training course, and does not imply endorsement by the
Office of Water Program Operations, U.S. Environmental Protection Agency

* REQUIRES TRANSFER TO SECOND BUS.

»

El;iC(MARcH 1977)

& m.mm.., -] 0
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" TREADWAY MOHAWK INN"
" 2880 Central:Parkway-
Cincinnati% Ohio 45225

Phone: 513/681-3330

Single $17.00 (1 dble. bed = 1 person)
‘Double $24.00 (2 dble. beds - 2 persors)

Gov't. rate extended tQ any person

attending EPA Training Courses or EPA‘~'"\\\
sponsored meetings. Reservation .should

. be made in advance. Rooms will be held
until 6:00 PM only unless guaranteed.

Color TV, swimming pool:(outddor)s
restaurant, cocktail lounge, room phone
service. ' '

Manager{ Mr. Gearge Meise

CINCINNATI. TRAVELODGE ™
3244 Central Parkway
Cincinnati, Ohio 45225
Phone: 513/542-3200

. o
Single $T350 (1 dble. bed - 1 person)
Double $]9,00 (2 dble. beds - 2 persons)

Gov't. rate extended to any person
attending EPA Training Courses or EPA
sponsored meetings.

Color TV, swimming pool (outdoor),

room phone service, restaurant next door
. (Frisch's)
Manager: Mr. Bill Waite s

e

N g

b
-
[3

SUBURBAN QGTELs'

GATEWAY LODGE MOTEL OF CINCINNATI

-4453 Reading Road

Cincinnati, Ohio 45229

" Phone: 513/242-2593
Single $12.00 (T dble. bed - 1 person)

Bouble $14:00 (2 dble. beds - 2 persons)
! $14.00 (1-dble. bed,
-~ & 1 twin bed

Swimming pool (outdoor), TV, room
phone service, restaurant nearby.

Close to I-71 & I-75.

~ 3 persons)

Owner: Mr. Richard Moore

i

TOWN CENTER BEST WESTERN MOTEL*
3356 Central Parkway
Cincinnati,- Ohio 45225

Phone: 513/681-8100 . ’

Single $13.00 (1 dble. bed - 1 person)
Double $18.00 (1 dble.’bed - 2 persons)
" $20.00 (2 dble. beds = 2 persons)

Gov't. rate extended to any person
attending EPA Training Courses or EPA
sponsored meetings.

Color TV, swimming pool (outdoor), room
phone service, restaurant serving break-
fast from 6:45 AM - 11 AM. Converts
into cocktail lounge in evening.

Manager: Jim Huesing

We recommend wou checking the rate at the time you make your reservation in
the event there has been a price increase. (Summer rates go into effect May 1.)

These hotels and motels are listed for your information to assist you in
planning for yoqrfaccommodations during your stay in Cincinnati while attend-

tng our training course, and doés not igply endersement by the Office of Water -
Program Operations, U. S. Environmental Protection Agency . ‘

* REQUIRES TRANSFER TO 'SECOND BUS.

Aruntoxt provided by Eric

{vanuary 1977)

v

28
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Aruitoxt provided by Eic:

B

o 7

_BUS/SCHEDULE -

BUS NO. S3 - AUBURN/CLIFTON
BUS NO. 78 - LOCKLAND/READING

Leave

Siath & Vine

AM
7:18
7:41
8:03
8:25
8:46

’

Lesve
St. Clair
-}

Vine

PM
12:30
1:92
1:33
2:08
2:36°
2:58
3:27
34
4:04

4:52

BUS. NO. 83 .

§b6 NQ. 53

Arrive
St. Clair
§ Vine

7:36
¢ 7:59
8:21
8:43
9:04

Arrive
Sixth &
Vine
PM
12:48
1:20
1;51
2:23
2:54
3:16
3:39
§:02

[y

/-

Leave.

Sixth & Vine

AM
7:03
7:20 :
7:33‘
7:45 #
7:50

Leave
St. Clarr

Vine

12:10
1228
1248
1:02

1:30
1:44
§:07
4:19
4:36
4:45

Arrive
,.5t. Clair
3 Vine

7:27

7:4

8:08
8:13

Arrive
Sixth &

Jine .,

M
12:39
1256

w
"
w

NOTE: The above two routes are the most direct routes td the favironmental Research Labora-

tory, 26 4. St. Clair Street, Cincinnati, Onio.

[nformation nas been provided by the

Queen City Metro. “imes selectad are those most apt to be used by studerts atiending

NTC Training Courses.

and traffic conditions.

Arrivai times are approximate, and ~111 vary because ¢f road
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Aruitoxt provided by Eic:
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SAMPLE

- Course Title

N

" Dates

-~ REGISTRATION

INDIVIDUAL

#gRD APPL.
C'0 REC'D

ACCEPT.
__SENT

COURSE

INFO. SENT

(0




NAITTING LIST

SAMPLE

INDIVIDUAL

WORD
REC'D

APPL.
REC'D

ACTION TAKEN

C2-15




, SAMPLE I
Course Title . l
Dates o ol I
Not Admitted ' : o l
Lack of Space R No Shows -
/ [ .
. » / ) l
* ib a “I
|
‘ 2

.

{

N
(3
N R R B R B B e e



COURSE NUMBER |

DATES

FRCLTIT

—
[ wo

LOCATION OF TRAINING

TOUNRIE TTTLY
-

U.8. CITIZ

O ves

EE REGISTRATION RECORD
{CIN),(Rev. 4.73)

TRAIN
PA-1

E

(Last, Phrat, M.1.)

OCAL ﬂESIDE!dCE DURING COymRSEr

X ONK ITEM IN KACH CATEGORY ONLY

oy

EMPLOYER CATEGORY

A S

o1

OHEW

CE®T OF OXFENSK

OTHER FEOERAL "

ey ¥

STATE GOVEARNMENT

LOCAL GOVERNMENT

FORKIGN GOV'Y .

[UNIV. FACULTY

UNIV. STUOENT

INQUS TRY ¢

CONSULTANT

REGIONAL AGENCY
OTHMER - '

IFRCTFY ¥

YEARS OF
PROFESSIONAL

EXPERIENCE

-1 YEARS

-4 -

8-7 1

814

1118 »

1620

21 OR OVER

.

PLOYER (Name, addese, clly, slale, alp code)

SITION TIYLE

7

>

PROFESSION OR OCCUPATION

AOMINISTRATOR -

0L oalsT

CHEMIST :

CIVIC ORGANIZATION®

CONSERVA TIONIST

CKOUCATOR

ENGINEER *

GEOLOGIST

MICROBIOLOGIST

OCKAMNOSRAPHER

PHARMACIST

SANITARIAN

STATISTICIAN

TECHNICAN

7

TREATMENT PLANT OPERATOR

OYHERN - N

SPECIFY -~

EDUCATION

MIGH FCHOOL NON-GRADUATE

[H1G+ SCHOOL GRAOUA TK ~

COLLEGE NON-GRAOUATE 1~3 YEARS

COLLEGE NON-GRAOUATE QVER 3 YEARS

ACHELOR DEGREXR

s

MAST KM OLGREL :

OCTOR DEGARE .

OTHER (deecribe)

I

3
-

.

Aruitoxt provided by Eic:
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. Name and Address

etc.

ROSTER OF PARTICIPANTS
. \ .

N\

’

/

66

Job Title/Position




UNIT EQUIPMENT LISTS . . " S
INTRODUCTION " o

‘ . \ .
These Tf%ts are designed to ‘aid the instructgr .in preparing for each of the \
unit laboratories. They are broken down into three sections; A-Capital
Equipment; B-Reusable Supplies; C-Consumable Materials.

The items under Capital Equipment are the expensive items and may be shared
by the students. It i{s always desirable to have a complete set of equip-
ment for each student. . However, this is not always practical. Care should
be takenm that each student perform the analysis. * If students are arranged
in groups, there will always be a doer and a watcher. .

>
The reusable items can usually be purchased in sufficient quantities that
each -student has his own. The numbers 1isted should be multiplied by the
number of students attending the course. Some items are marked as necessary
only under certain procedures. . Lq ~

The last section, Consumables, lists the chemicals that are needed and gives
a source for items that might be hard to find. These materials should be
purchased in amounts that may supply the entiré course -and at least three

to four courses in the future.

These sections are also  included in the partic%pants mangal with the intention

" of assisting the student upon his return to his job should he wish to set up . -
the analytical procedure. _,
Y .
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v LOCATION OF ,EQUIPMENT/,LI’ST}S“IN TRAINING MANUAL o
Sflver. - : A ’ : ’ E6

L Extraction Techniques for Cd: Cr, and Pb ; OE7

"~ Mercury P -8
" Arsenic and Selenium ‘ . 4 J B9 .
Nitrate . t

Cadmium Reduction= . ) ET0.A
.o Brucine . ) . - E10.8 .

Fluoride Cs ,
SPADNS | - . . E11.A
Electrode - - ‘ E11.8
Distillation | : E11.6.
Barfun - / ' : ' - E12
Measurement of Freé Chlorine Utilizing the DPD Kit ' E13.8
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Determination of Turbidity

Pesticides ‘£20
Chlorophenoxys . - E21
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WATER MONITORING PROCEDURE: /éj:_gr_mjnatjp_n of Ag+*

General Description of Equipment and Supplies Used in the‘Proce§§
v ' ’ .4 .
_ A. Capital Equipment ° .
3. Balafite, analytical - sensitivity 0.1 milligram
2. Atomic abserption spectrophotometer and recorder
3. meter . )
4, ot plate, 110 V .

2

" B. Reusable Supplies

. Flasks, volumetric, 100 m], 1000 mt

. Pipets,tvolumetric, 50 ml, 3 ml, 1 gl

Reagent bottles, glass with®glass stopper

. Anion and cation exchange resin cartrfidges

. Beakers, 150 mi ' . :
pH paper o

. Watch glass

. Funnel, 80 mm djameter

Ring stand and ¥ jrich ring

Graduated cylinders 100, 50, 10 ml

S
OWONRAU £ R —

" C. Consumable Sup'p]'ies -

-1

1. Reagents -

Silvep Nitrate (ana]yt}ka] *éagent grade)
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WATER MONITORING PROCEDURE: Determination of Total Cadmium, Chromium and
. Lead by Atomic Absorption

Equipment and Supply Requirements

A. Lapital Equipment:

1. Atomic absorption spectrophotometer: Any commercial atomic absorption
instrument having an energy source, an atomizer burner system, a
mohochromator, and. a detector is suitable .

. Balance, analytical with a 0.1 milligram sensitivity
. Hollow. cathode lamps - cadmium, chromium, lead
. Hot plate, capable of holding dt least ten 250 ml beakers
. pH meter (optional), to adjust p4 for test
. Pressure regulator valves:
a. Two stigge regulator designed to deliver acetyleng with.an
inlet CGA 510 connector
b. Two stage regulator designed to deliver air with'\an inlet
CGA 1340 cénnector
. Recorder: One compatib]e with the electronies of the 2tomic
absorption instrument is acceptable

8. Still - borosilicate glass distillation apparatus or another source

, of good distilled water .

9. Stop watch

-~

. Rgusable Supplies:

. Beakers, 3 - 250 ml1 size, 3 (sample, spike,
. Three dropper bottles - brown glass, 100 ml .
. Four reagent bottles - clear glass, 1000 ml capacity
. Cylinders - graduated -

e

e

-

,

<

/’

-

. 1, very -small filter 365 ml lass
1 (sample, spike, duplicate, standard?
. Funnel, separatory, glass stoppered, teflon stopcock 250 ml
1 (sample, spike, duplicate, standard)
. Plggts, graduated, mohr type .
-5 'ml
, 2 10 ml
Volumetric type
4 1 m
2 ‘2 ml
1 3ml
4 Sm
5 10 ml ) . v
1 50 ml
Instrument - manufacturer's 0perat1on manual on-thé atomic absorption




WATER MONITORING PROCEDURE: Determination of Total Cadmium, Chrom1um and
- Lead by Atomic Absorptxon

- ’

* Equipment and Supply Requirements (Cont'd.)
» 10. ‘Safety glasses_* » )

11. Separatory funnel rack - .
© 12. Wash bottle, plastic, squeeze type

13. Watch g]asses, 1 (sample, §p1ke, duplicate), 3. 5 inches in d1amete"

C. Consumable:

; - .
1. Dejonizing calumn - mixed bed type

2. Gases

Fuel, acetylene (E2H2) ~ for use with the atomic absorption instrument =

purified grade 380 cf, CGA 510

Oxidant, air - for use with the atomic absorption 1nstrument

>

Labels - -
Mark1ng pencil _ .

® dry grade, 2200 cf, CGA size 1340
+ 3. Filter paper-» Whatman #42 :
4. Plastic weighing boats - about 12 \ ~
5.
6.
7.

‘F}eage]nt; > ' -
yrrolidine » ' =

Ammonium hydroxide ]
Nitric acid’

Hydrochloric acid -
Carbon disulfide.

Cadmium sulfate :
Chromium trioxide ' - - — -~
Lead nitrate

Potassium permanganate
Chloroform

Sodium azide

95% ethyl alcohol - if an.indicator is to be used ’
Bromophenol blue - indicater

71
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WATER MONITORING PROCEDURE: Determination of Mercury Usiné the Flameless
: Atomic Absorption (Cold Vapor) fechnique

Equipment and Supply Requirements
A. Capital Equipmentr .

1. Atomic absorption spe?tronhotometer - Any commercial atomic absorption

instrument is suitable if it has an open burner nead area in which to

’ mount an absorption cell, and if it provides the sensitivity and
“~stability for the analyses. Also instruments designed specifically
for the measurement of mercury using the cold vapor technique are
commercially available and may be subsTttyted.

2. Mercury hollow cathode lamp’

3. Recorder - Any multi-range variable speed recorder that is compatible
with the UV detection system is syitable.

4. Absorption cell - See Ffgure 4. The cell is constructed from glass
or plexiglas tubing 25.4 mm 0.D. x 114 mm (Note 1). The ends are
ground perpendicular to the longitudinal axis and quartz window

l (25.4 mm diameter x 1.6 mm thickness) are cemented in place. Gas
inlet and outlet ports (6.4 mm diameter) are attached approximately
12 mm from each end. The cell is strapped to a support and aligned
in the 1ight beam to give maximum transmittance. '

5. Analytical balance, 200 gram capacity h . .

6. Trip balance, 500 gram capacity >

7. Water bath, capable of ma1nta1n1ng 95°C temperature

B. Reusable Supplies: ' \5

1. Air pump - Any per1sta1t1c pump, with electronic speed control, capable
of de11ver1ng 1 liter of air per minute may be used. (Regulated com-
pressed air can be used in an open one-pass system.) ,

. Six BOD bottles (plus one bottle is needed per sample)

. Yolumetric flasks
Six 1000 mi

. Four 100 ml

One 250 ml
4. Pipets

Five 10 m] graduated ¢

Two 1 ml graduated )

Cne 14m1 volumetric o

One 2 M1 vQlumetric . .

Three 10 m1 volumetric "

w N

One 5 ml volumetric
. One 100 ml graduated cylinder; two 25 ml graduated cy11nde\,)
. One Laboratory apron or coat
. One pair safety glasses . oA
. One spatula .
. One pipet bulb .«
. One wash bottle for distilled water
. One glass stirring rod (about 6 inches long) o

— —
— OWA~NOWWOD

Note 1: Am %11 glass absorption cell, 18 mm 0.D. by 200 mm, with inlet 12 mm
from the end, 18 mm 0.D. outlet in the center, and with quartz windows has
o been found suitable. , ' 70




'Equipment and Supply Requirements {Gontinued)

WATER MONITORING PROCEDURE: [Cetermination of Mercury Using the Flameless
. Atomic Absorption (Cold Vapor) Technique

¢
12. One powder funnel .
13. Rubber stoppers - two size #2 (for drying tube)
14. Fifteen feet.of Tygon tubing ; . .
15. One glassetubing - 6 inches x 3/4 inch dia ter, o

16. One Rotometer (any unit capable of measurin
17. One set cork hole borers
18..0ne brush (for cleaning balance) ‘

Al

air flow of 1 liter/min.)

The following equipment is needed depending on which method is chosen to trap
the mercury.

t

1. Liquid trap

. a. Straight glass frit, coarse porosity, such as Corning #404250
b. Filtering flask, such as Corning #40058 .
c. Rubber stopper, one hole to accept frit
d. Reagents, KMnO4 and H2504 :

2. Solid trap . .

a. Activated carbon such as Barnebey and Cheney #580-13 or #580-22
from: Barnebey and Cheney ’
E. 8th Avenue & Cassidy Street

Columbus, OH 43219 ~
or |
Coleman Instruments . -

42 Madison St.
MaywoodeIL 60153 -
Ptem #50-160

b. G]assware‘- Can~be assembled similar to the drying tube (Figure 3).

3. Closed System

The f371owing equipment is needéd when usingéthe closed system with a
trap. * .

3. Two position valve, or stopcock, such as Corning #442838
b. Glass "Y" shaped tubing connecter ‘
c. ‘Pinch clamp, type used for stopping flow in tubing

C. Consumable Supplies:
&

1. Sulfuric acid (H2504) concentratea
2.*Nitric acid (HN03) concentrated

- }} Potassium permanganate, KMnO4 ’ .713 s
4. Potassium persulfate, KZSZOS ’
N . . \ ] .
IERJf: -5. Sodium chloride, NaCl s

T | C4-7




WATER MONITORING PROCEDURE: Determination of Mercury Using the Flameless
Atomic Absorption (Cold Vapor) Technique

¢

Equipment and Supply Requirements (Continued)

6. Hydroxylamine sulfate (HONHZ%HZSO4 or
Hydroxylamine hydrochloride NHZOH-HCI -
’ 7. Stannous sulfate, SnSO4 or stannous chloride, SnClé
. 8. Mercuric Chloride, HgClz S

9. Hydrochloric acid concentrated.
10. Magnesium perchlorate, Mg(C104)2 for drying tube, 20 g.

11. Distilled water -

12. Sponges (for cleaning laboratory table tops)

13. Notebook® for recording weights and readings

14. Two pieces of glass tubing (5 mm diameter, about two inches long) for
the drying tube

15. Glass wool (for drying tube)

16. Plastic wWRAighing boats (about 10)

17. Pen or pengil ~_




.

WATER MONITORING-PROCEDURE: Determination of Arsenic and Selenium

General Description of Equipment and Supplies Used in the Process
A. Capital Equipment:

Balance, analytical - sensdtivity 0.1 milligrams

Atomic absorption spectrophotometer - see instrument section
pH meter :

Hot plate, 110 V ™

Magnetic stirrer

Pan balance

Reusable Supplies:

Flasks, volumetric, 50 ml, 100 mi, 1000 m]l
Flasks, Erlenmeyer, 250 ml

Pipet, volumetric, 25 ml 50 ml

Pipet, micro, 1 ml graduated 0.1 mi

Pipet, measuring, 1 ml, 10 ml

Graduated cylinders, 500 ml, 100 ml, 50 ml, 25 m]
Beakers, 250 mi

Funnel, 80 mm diameter

Ring stand and 3 inch ring

Watch glass

Anion and cation exchange resin cartridges
Reagent bottles /

. PpH paper

. 'Specia]izgg glassware - See apparatus section,

WO WN —

C. Consumable Supplies:
" 1. Reagents, analytical reagent grade

" Arsenic trioxide ¢ »
Selenium metal
Zinc metal (200 mesh)
Potassium jodide
Stannous chloride -
Sulfuric acid 18N
Hydrochloric acid, concentrated -
Nitric acid '
Perchloric acid, 70-72 percent
*j. Sodium hydroxide

= WO ~H D OO TN

2. Gase§

a.. Argon
b. Hydrogen




EFFLUENT MONITORING PROCEDURE: Determination of N1trate-N1trite‘Nitrogen
and of Nitrate Nitrogen, Cadmium Reduction
Method

.

Equipment and Supply Requirements
A. Capital Equipment:

. Balance, analytical, 160 g capacity, precision +.0.1 mg

- Balance, triple beam, 500 g capadity, precision #£0.25¢

- pH meter/combination electrod®, rédnge 0-14 pH

. Refrigerator, temperature range 2° - 10°C

. Spectrophotometer, wave length range 325-825 nm

. Sti11 and de-iqnizing cartridges (or other means of distilling and
de-ionizing water) .

. Reusable Supplies: ’ »

1. One dpron, laboratory .
2. One 100 ml beaker L
3. Four 250 m1 beakgrs (3 for buffer solutions)

. One 400 ml beaker )

. One 1 liter beaker

. One 2 Titer beaker -

. Two bottles, Barnes with stoppers and two droppers, small gauge

. One 150 ml bottle, dropper . ' ) )

. One 250 m1 bottle, plastic wash .
10. 'One 100 m1 bottle, storage with screw-on cap (storage of 6N HC1) P
11. Seven 1 liter bottles, storage, brown with screw-on caps, or rubber stoppers
12. Two 5 gallon bottles, water with bottom spout .
13. One brush, camel hair (cleaning analytical balance) - A
14. Two brushes, bottle (cleaning glassware) .
15. One bulb, propipet type K
16. One buret holder, double clamps (reduction column support)
177 Two columns, reduction (see Figure 1 at the end of this section)
18. Three cuvettes + ! '
19. One 25 m1 cyl¥nder, graduated
20. One—50 ml1 cylinder, graduated
21. One 100 m1 cylinder, graduated
22. One 500 m1 cylinder, graduated
23. One 1 liter cylinder, graduated
24. One 50 m1 flask, volumetric with stopper (dilution of sample)
25. Twelve 100 m1 flasks, volumetric with stoppers (for standards)
26.(X 100 m1 flasks, volumetric with stoppers (for samples - 1 flask

per sample)
27. Twelve 250 mt flasks, Erlenmeyer with stoppers (for standards)
8. X 250 ml flasks, Erlenmeyer with stoppers (for samples-1 flask per sample)
29. One 1 11ter flask, Erlenmeyer, or a large, empty chemical bottle
(for Cd washings ,

30. Three 1 liter fladks, volumetric with stoppers
31. Two 2 liter flasks) volumetric with stoppers
32. One filter funnel ‘for 0.45 u filter (turbidity removal)

76
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EFFLUENT MONITORING. PROCEDURE: Determination of Nitrate-ﬁifrite Nitrogen

and of Nitrate Nitrogen, Cadmium Reduction
Method :

B. Reusable Supplies (Continued) .

. One funnel, powder ' .
. One funnel, large powder with large filter paper (for Cd washings)’
. One 250 m1 funnel, separatory (o1l and grease removal)
. One pair glasses, safety
. Two hoses, rubber, 3" strip, 4 cm 1.D. with screw type clamp
One notebook (recording data) .
. Two 100 m1 volumetric pjre¢: (construction of reduction columns) o«
. One C.5 ml pipet, volupe
. One 1 ml pipet, volumg
. One’'2 ml pipet, volumg
. One 5 ml pipet, volumdi
. One 10 m1 pipet, volumg
. One 25 m1 pipet, volumg
. One 50 ml pipet, volumetric
. One rod, stirring (6" or 12")
. One sieve, 40 mesh
. One sieve, 60 mesh .
. One spatula (scoopula ) o
. Two stands, ring (support funnel, and reduction column)
. One support, ring, small (support funnel)

C. Consumab}e Supplies:

Glasswool, wad

Membrane filter, 0.45 u

Notebook (recording data)

Pen or pencil (recording data, marking flasks)
Soap

. Sponges (for cleaning)

. Tissues, soft (wiping*cuvettes and electrodes)
. Towels, paper :

. Twelve weighing boats

. 26 g ammonium chloride, NH4C1

. 100 m1 ammonium hydroxide, NH40H

. 150 m1 buffer solution, STD pH 4

. 600 m1 buffer solution, STD pH 7

. 450 m1 buffer solution, STD pH 10

. 25 g cadmium granules, 40-60 mesh .

. 55 ml chloroform, CHC13 .

. 20 g copper sulfate, pentahydrate, CuSO4-5H20

OO~ A WN —

“a

*
—_—
_ O

. 3.4 g disodfum éthy1gnediam;ne"tetraacetate, C]OH]4NéNa208
. 1 g N-(1-napthyl) - ethylenediamine ,dihydrochloride, C]2H14N2~2HC1

. 200 m1 hydrochloric acid, concentrated, HC1 -
. 100 ml hydrochloric acid, dilute (6N), HCI
. 100 m1 phosphoric acid, concentrated, HyPQ, -

. Potassium dichromate (cleaning solution), KyCra0y
. 7.218 g potassium nitrate, KN03

77




-

/ﬁ.

EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen\\
' - and of Nitrate Nitrogggf Cadmium Reduction
Method S -~ X

C.-Consumable Supplies (Continued)

25. éz072<g potassium nitrite, KNO2 ) y

26. 240 g sodium hydroxide, pellets, NaOH
27. 10 g sulfanilamide, C6 SNZOZS

*28. Sulfuric acid, concentrated, (c1eaning solution) 2SO4
29. 100 g'zinc sulfate, heptahbdrate ZnSO4 7H20<:

30. Labels, package, 1 1/2 x 1 inch.

31. Paper, graph 8 1/2 x 11, package

A11 reagents should be reagen; grade.

- The above amounts do not allow for spillage or mistakes.

*These amounts will vary
. *'Thfs metal can be purchased from EM Laboratories, Inc., .
500 Executive Boulevard, Elmsford, New York , 10523, Cat. 2001 cadmium,

coarse powder \ |

R
.
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. EFFLUENT MONITORING PROC&DUREE Determination of F1uoridé in Potable
. ' and Waste Waters Using the SPADNS
Colorimetric Procedure. ‘

Equipment and Supply Requirémgnts

A. Capital Equipment: -

1. Spectrophotometer, for use.at1570 nm providing a 1ight path of
at least 1 cm. with cells. :

Analytical balance; capable of weighing to 0.1 mg

Still or Ion Exckange column or other source of distilled water

Sti11 for distilling sample - see EMP on Fluoride Distillation

Trip balance - 500 gram capacity

WM
* o« o o

B. Reusable Supplies:

- 15 Bipkers - 500 m1 glass - 1 each , '
gij asks - Erlenmeyer - 125 m1 - 8 each
Cl ~~~3. Flasks - Erlenmeyer - 500 m1 - 1 each

4. Flasks, volumetric - 50 m1 - 8 gach
5. Flasks, volumetric 100 ml - 2 each =
6.. Flasks, volumetric 1000'm1 - 2 each ¢ 7
7. Graduated Cylinder - 500 ml - 1 each ' —
8. Pipets, .volumétric - 10 ml - 3 each i -

© 9. Pipets, volumetric - 50 ml - 8 each

) 10. Powder funnel - 1 each
. 11. Saftey glasses - 1 pair
12. Spatula - 1 each _ o
13. Thermometer 0-100°C - 1 each .
14. Wash bottle - plastic - 1 each
~

- - C. Consumable Supplies

1. SPADNS - Reagent 4,5-dihydroxy-3 [(p-sulfophenyl)azo -2.7 napthalene
disulfonic acid, trisodium salt.- . -

Baker Cat No, 5189 --- 10 grams

.Eastman Cat‘ﬂ{). 7309‘-"—-. 25 grams .
: 2. Zirconyl chloride - Reagent ZrOCT2 -
X\,\ Baker Cat No. X720 --- 500 grams

Fisher Cat No. Z-80 --- . 1 1b.

3. Sodium Fluoride-NaF-Reagent
Baker Cat No. 3688 --- 1 1b, \
Fisher Cat Np, 5299 --- 1/4 1b.
’
- or _ .

Sodium Fluoride Stock Solution ~ .,
79
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EFFLUENT MONITORING PROCEDURE: Determination-of Fluoride in Potable
) and Waste Waters Using the SPADNS
Colorimetric Procedure

C. Consumable Supplies (continued)

3.

6.
7.
8.

Orion Research Inc. Cat No. 94-D6-07

Hach Chemical Co.

. Sodium Arsenite NaAsO, Reagent
Baker Cat No. 3487 --- 1 1b.
Fisher Cat No. $-225 --- 1 1b.

. Hydrochloric acid HC1 Reagent

Baker Cat No, 9535 --- 1 pt

Fisher Cat No. A-144 --- 1 pt *

Weighing boats-plastic disposable - 60 each

Pen or Pencil
Notebook

] L
0. Addresses of Suppliers Mentioned

J. T. Baker, Chemical Co.
1 Public Square .
C]eve]and OH 44113 .

Eastman Orgdanic Chemicals

Eastman Kodak Co. - !

1187 Ridge Road W.

D
N

Fisher,Scientic Co.

Wit

cchester, NY 1465

1709 " ',/

5481 Creek Rd.
Cincinnati, OH 45242 I}

Hach Chemical Co,

P.

0. Box 907

Ames, Iowa 50010

Orion Research Inc.
380 Pytnam Ave.
Cambridge, MA 02139

)
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. ,_ggfiesnr MONITORING PROCEOURE: Determination of Fluoride.i Potable and |

- waste Waters Us1ng a SeTegt1ve Ion Electfode

Equipment and Supply Requ1rements :~' w".. . 3 “ﬁTf‘j;ku
A. Capital Equipment: “f\’ R

1.- Expanded scale pH meter or se1ect1ve on meter ' .5 ’

Examn1es..Beckman Expandomatic iéde1 760&(\///—\?f . .
‘ Coleman: Model 37A F '
: Corning: Model 12
-Fisher Accumet Model 320 - .
Leeds & Northrup Model 7405 - A 2. .
Orion Model 407A portable
- Hach pH/Fluoride meter No.12330 :
) No. 12820 - portable

\ B fl -

2. S1eeve)type reference electrode

« v @

— M ]

« Examples: Beckman: No. 40463 .
Coleman: Mo. 3-721
Corning: Mo. 476012
Fisher: Mo. 13-639-62
Orion: No. 90-01 —

.g, Fluoride Electrode

Example: Beckman: 39600 L
Coleman: 3-803 : -
Corning: 476042 « .
Orion: 94-09 .
.O*ion:  96-09 .
Hach: 131034-00 //

4. Trip balance, 500 gram rapacwt/
5 Hagnet1c stirer and teflon covered stir bar, about 2.5 cm long.

6. Water still or other sourcaggf distilled water.’ -

iy

s1 ‘

e . - c4-15
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EFFLUENT MOﬁITORIHG PROCEDURE: Determ1nat1on of Fluoride in Potable and .
.- ‘Haste Waters VUsing a Selective Toh Electrode

B. Reusable Supplies: ' : , -

. One stop watch, clock or watch £w1th second handltﬂ
One thermometer, glass O to 100°C

One nlastic squeeze bottle .

.‘One’st1rr1nq rod, glass about 19 1nches lonq

One pair, safety glasses

One powder funnel, glass about 3 inch diameter

One laboratory apron .

. Five weighing boats, p]ast1¢/§2‘3 inches souane)

. One note book (for re;ord1ng dataé

10. One pen or pencil

11. One:Flask volumetric 1000 mt Volume.

12. Two Flask volumetric 100 m] volume

13. Ten Flasks 50 ml volume (for use with pR meter only)

14. One Cylinder graduated 500 ml volume *.

15. One Cylinder graduated 100 m1 volume L . i
16. Seven Pipet volumetric 10 ml ' : ,
17. Two Pipet graduated 10 m] :
* 18. Four Beakers, plastic 100 ml volume - .
19. One Pipet Bulb ] o '

¥

WO P>LWN

20: One soatu]a

The following w111 be needed in addition to the above on]y if the buffer is -
prepared rather than purdhased

L

‘21. One Erlenmeyer f]ask, 500 mI vo]ume

. 22, One Beaker, 1000 ml-volume .
23. QOne Flask vgMimetric, 1000 m1” volume - ,
24. One pH electrode -
/ C. Consumable Supplies: ¢ .

£

1. a. Sodium Fluoride -Na?.Reagent grade pouder‘a 4 oz.or
b. Sodium Fluoride Stock Solution -
Orion Research Inc. 380 Putnam Ave Cambridge, Mass 02139 Cat. 80.
94-06-07 -
. Hach Chemical Co. P.0. Bok 207 Ames Iowa, 50010 Cat. No. 232 11

2. Adjustment buffer
- -
a. Total Ionic Strength Adjustment Buffer (TISAB) ;
Orion Research Inc. 380 Putnam Ave, -Cambridge, .Mass. 02139 Cat: No
94-09-09 ' .

’ »

7 _b. Fluoride Adjustment Buffer, Formula - 2589
Hach Chemical Co. P.0. Box 907 Ames Iowa, 50010 Powder - Cat No.
. -
‘ 2589.01
- Pillows - Cat. “o.
. 2589 99

82
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& " EFPLOENT MONITORINA PROCEDURE: -Determination of Fluoride in Potable and *®
e y o Waste Waters Usihg a Selective Ion E]ectrodU
/;7 tq?§umab1e Supplies (Continued): o ,
s’ )

3. The following are needed if the adjustment buffér is oreoared instead

‘/ of ourchased. ., - ‘
& : [aud - '_ ) L4 a
o a. Acetic Acid; Glacial, CH,COOH. Reaqept grade - 1 pt
- —< b-, CDTA* (1,2. cyc]ohexy]eng dinitrilotetrafcetic acid) 25 q.
N . Matheson,beCoéeman & Bell Cat. No. CX - 2390
. 4 C. Sodium Chloride, NaCl, Reagent grade - 1 nound" '
~-«d. Sodium Hydroxide, NaOH, Reagent grade - 1 oound,
| . T ° . . 4 __.
’ - -~ .
- / ‘ *
Y ' ‘ ‘e
’ (4 ‘ i
" N \ ‘ . =~
- \‘ - ..-
t.‘ - had * ¢ :
\ « .
i < .' ‘\"‘/' ‘
. . ) " , [
s o v . SRV D wC
. ' . _ . ) . S
* Alsosiasted @as 1,2 cyclohexylene diaminetetraacetic acid Baker Cat. No. G083. ‘
Y - o "g‘ A * : P . -
- . i . ,_‘ ' i /‘ ) T /
[ - ! -~ -
4
] S - ‘:‘ .
, . . ‘
- ~ r;" * "
’ ) r
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_ WATER ;;NITOQENG PROCEDURE: Preliminary Distillatiop Procedure’ for Fluoride

’ . Eqdﬁpment and Supply Requirements »
. \\\I. Capital Equipment: . d | N

X ) T . oy N
B. Reusable Supplies: ’ ' :
‘ T. One adaptor - offset with outer ground glass joint 24/40 at top and inner
© ground glass joint 24/40 at the bottom, w1th opening with rubber glove -
. connector for thermometer.
2. One burner, natural - gas type (or for other type gas used in lab) ~
3* One,boiling flask < liter, Pyrex or Kimax, round bottom with 24/40
outer groupd glass joint
' : 4. Two clamps - to_hold bpiling flask and pondenser to ring stand. One
. .sheuld be covered.with asbestos or figerglas to withstand heat.
5. One condenser - 40 cm long, double Jacket outer grOund glass 2’740
. Jjoint at top {
6. One connectmg@be - with two inner ground g]ass 24/40 Jomts &\f
7. One cylinder - volufetric, 500 m! . T, '
ig. One flask - Erlenmeyer, 300 ml .,
. Twelve glass beads - (not hard glass, i.e., Pyrex o# Kimax) ]
10, One tube grease - silicone stopcock - - ~ .o
11. One ring stand and rod oo : ' ,
12.-0One thermometer ;0 200°C, 24" Tong . )
13. Tubing, Tygon - enough to-reach water supply and drain 1} ] .
C. Consumable: ) . / . »
T \ C
- 1. D1st111ed water --about € 11ters ,
2. Silver“suifate - crystals (for rempva] of ch10r1de cgneentrat1on greater )
than 2000 mg/1) ,
3. Sulfuric acid ) . i v
4. Detergent = \ v

Water still or other source of disti]led\water

-

-
- .
. .
N v
¥ -
-

Analysis ©f Potable and Wastewaters
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WATER MONITORING PROCEDURE: .Determination of Barium (BA™)
N ¢ . . ’ h N <4
Equipment and Supp]y'Requirements .

>

A. Capital Equipment:

1. Atomic absorption spe rophotometer ‘!i :
27 Recordst - compatible With the instrument
3. Nitrous oxide burner hfad
. Barium - hollow catho ~Jamp
. Pressure regulators two s ge for
¢ Acetylene - CGA inlet 510 connector
Air - CGA inlet 1340 connector *
Nitrous-oxide - CGA inlet 1320 connector .
6. Balance - analytical with a 01 milligram sensitivity
7. $till - borosidicate glass or gquivalent

B. Reusable Supplies: . , . '
1.-T¥1p balance - 100 gram capacity . ' i

\=2. Pen or pencil /. ) .
3. Twelve inch ruler ' \\ R : . >
4. Hot plate

3. Flve reagent bottTes - clear glass, glass stoppered 500 ml cap

6. Six beakers - glass, 150 ml size " '

7. Six cylinders - graduated, 100 ml size ) _

8. Three flasks --vol@metric, 1000 ml volume Lo .
3. Six flasks - volumetric, 100 ml volume
10. One pipet - graduated, 1 ml :
11. Two pipets - graduated, fo~m1

12. One pipet - volumetrica1

13. Two pipets - volumetric 5 ml

14. One pipet - Volumetric 10 m1 -
15. One pipet. - voTupetric 20 ml

16. One funnel - powder, glass

17. One funnel - filtering -

18. Pipet 'buib ’

19. Safety glasses )

20. Wash bettle - plastic

Consumable Supplies:

V. Defonizing cqlumn - mixed bed Lype \ ’
- 2. Gades .
Atetylege - purified or commercial grade
Air -%Sg grade. - -
Nitrous dxide -7technica1 grade
3: Detergent ¢’ .
4. Nitric Acid - ACS grade - . X 4
5. Hydrochloric acid - ACS grade * ; S
6. Barium chloride )
7.

Potassium™ehloride . Y Co R A
‘ 55
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WATER MONITORING PROCEDURE: Determination of Barium (BA++)'

E

Equipment and Supply Requiréments (Continue&)

8. .pH paper - capable of measuring pH 2 (pHydrion)
9. Filter paper - Whatman #42

10. Graph paper Y,

%1. Hax marking pencil -
2. Plastic weighing“boats, ~ 12 each
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. WATER MONITORING PROCEDURE: Measurement of Free Chlorine Utilizing
. - the DPD Kit

|
Equipment and Supply Requirements ° ' ‘
& , .
A. Capital Equipment: .

>

Analytical ba]ance capable of weighing to 0.7 mg (.0001 g) under

a 200 g.load.
B. Reusable Supplies: !
1. Chlorine Test Kit (DPD method) such as:
a. Modeh CN-66
Hach Chemical Company : ~
PO Box 907

Ames, IA 500170

b. Model LP-]
LaMotte Chemical Products Company
Chestertown, MD 21620

Eight beakers, 50 ml size »

. Twg flasks, volumetric with stoppers, 1000 ml size

. Ten flasks, volumetric with stoppers, 100 ml size

. One pipet, volumetric, 100 ml size . !
. One pipet; volumetric, 50 m) size -

One pipet, volumetric, 20 ml size

Three pipets; velumétric, 10 ml size .
One dropper bottle, 100 ml size -
. Two rubber stoppers - to fit comparator ce11s (if stappers are not
supplied by manufacturem)

-

__, .
QWSSO WM

S 3 .
¢" Consumable Supplies:
- Distilled water, about 1 gal. or 3.8 liters
. Graph paper, arithmetic, 10 x 10 divisions
Pencil or pen
. Wash bottle, plastic squeeze type _ ) -

. Weighing boat, plastic, dispesable
. Potassium Permanganate (KMnOal

. Potassium Iodide Crystals (KI)
Sodium Arsenite (NaAs0,) -

DPD - Reagent (Usually a supply is provided with the kit.)

'

-
W O~ oW

]

1

(7.
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WATER MONITORING PROCEDURE: Determination of Turbidity
Equipment or Supply Requirements
A. Capital Equipment:

1.. Turbidimeter, Nephe]omq§r1c - see l1ist of acceptablg 1nstrumenus meeting
" the following cr1ter1a ~
A ) - .
a. Light source - Tungsten lamp operated at not less than 85% of rated
- voltage or more than rateroLtage - o
b. Distance traveled by incident 1ight and scattered 1ight within the
sample tube: total not to exceed 10 cm
c. Angle of light acceptance of the detecfor centered .at 90° to the
incident 1ight path and not to exceed + 30° from 90°.
d. Maximum turbidity to be measured: 40 units. ‘ o .

»

Acceptable Instrumers*

- Hach Model 2100 ‘ Hach Chemical Co., 712°S. Duff Ave.,
- Model 2100 A ) PO Box 907, Ames, IA 20070
- HF Instruments Model DRT- \5 HF Instruments, Itd 105 Hea]ey Rd
o -1 Bolton, Ontarﬂo £anada -
_ N -150 ,
; -200 < .

- Turner .Model 40-002 (for drinking water) Turner Designs, 2247A 01d M1dd1ef1e1d
40-005 (for waste waters) Way, Mountain View, CA 94043

’ ~ Bausch & Lomb - An attachment for the1r “Spectron1c mini 20" Spectrophotometnr
This can be obtained from any company *ha; sells Bausch and Lomb
Spectrophotometers.

. ]

2. Trip balance (or platform) or analytical balance: “with 0.01 gram

V— sensitivity Y
’ 3. Distillation equipment - all g]a{s st111 or jon exchange cartridges
4. Standard Turbidity Suspens1ons (optional) - if none supplied with the .
instrument i .

(4

B. Reusable Supplies: ;ﬂi

One’ brush, bottle '

One flask, side arm fih% 500 ml size N ,
Six flasks, volumetric, 10 size with stoppers - ® . :
Qne funnel, membrane filter funnel and holder .
Two pipets, volumetric, 5 ml size , i : ,
Three pipets, volumetri¢, 10 ml size ) -

6. Pipet bulb ) L oL
. Wash bottle, squeeze type, 500 ml~

EL Y YRY e

~4

Ld . A ]

*Also sold by: Fisher-Scient1f1c~Co., 711 Forbes Ave., Pitt3burgh, PA 15219

[ 4

[ 4

[

. A 4
/ *This list is not meant. to be complete. It cbvers those known by the author
(S . : . . : :
- at the time of writing this material.. . N ore . A
ERIC ** ¢ this mat 58 -




WATER MONITORING PROCEDURE: Determination of Turbiduty

i
- -

C. Consumable Supplies:

.

. Distilled water

. Detergent

. Meribrane filters, 0.45 micron pore size

. Tissues

. Weighing boats, plastic d1sposab1e,about 12
. Reagents

- 13

Hexamethylenetetramine, reagent grade - can be purchased from:

v

J. T. Baker Chemical Cg. Cat. No. N145
Fisher Scientific Cat. No. H289
MC/B or Sargent-Welch Cat. No. HX-0280
A. H. Thomas Co Cat. No. C389

Hydrazwne Sulfate, Reagent grade - can be purchased from:

J. Baker - Cat. No. 2177
'F1sheF'Sc1ent1f1c Cat. No. H-320

MC/B or Sargent-Welch Cat. No. HX-0575
“Ar H. Thomas €o. Cat. No. €393 ~—~

4 : o

:
!

I
!
:
1
I
i
'
!
1
I
L
L
L

\

5 'y
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gATER MONITORING PROCEDURE: DetePmingtion of Chlotinated Hydrocarbon Pesticides

T~

Equipment and Supply Requirements

A. Capital Equipment: -’ . o

1.

Gas Chromatograph equipped wi'th

a. Glass lined injection port
b. Electron capture detector - tritium or n1cke1 63 .
c. Recorder - potentiometric strip chart (10 in - 25 cm) compatible -

with the detector
- -

. BGas Chromatographi; Column (best purchased from gas chromatogréph1c supp1y\ﬁﬁUs\

a. Tubing - Pvyrex (180 cm long (6 ft.) x 4mm ID)

b. Glass Wool - Silanized

c. Solid Sypport - Gas Chrom Q (100 --120 mesh) .

d. Liquid Phase - Expressed as weight’percent coated on sol1d s¢pp9r+

1) 0v-1, 3% o\

2) 0v-210, 5%

3g 0v-17, 1.5% plus QF-1, 1.95%
QF-1, 6% plus SE-30, r o T

. Hot Water Batn - Capanle of keeping temperature at 50° - 100° C

. Source of high quality distilled water .

5. Rotometers - If the instrument is not equipped with meters to monifcr
the flows szgases, these should be purchased as options

6. Analytical Balance - #ith a 0.1 miiligram sensitivity

7. Trip or Platform Balance - With a 0.1 or 0.C1 gram sensitivity

8. Oven - Capable of maintaining 130° C

- §. Stop Watch - Cépable of measuring at least 1/2 hour, the 6@ second cycle
divided to 1/5 second : .

" 10.=Cylinder of‘Argon-méthane (95 + 5%) for use with pulsed mode detector OR
Nitrogen - Purified grade, moisture and oxygen free, for use with a OC
mode detector

11.}Pressure Regulator - Two stage with a CGA 580 fittin® for Nitrogen or a CGA
350 fitting for Argon-methane t

12. Filter - For carrier gas - ﬁGﬁchWar sieve type i

13. Micro Syringes - :, 10, 50 ‘ sizes "

14. pH Meter - With pH e1ectrode © V1)



.'NATER MONITORING PROCEDURE: Determination of Chlorinated Hydrocarbon Pesticides
Y

'\
Equipment and Supply Requirements (Continued)

15. Magngtic Stirrer with Teflon coated bar

16. Oven (optional) -.Forced air capable of heating to 400° C
17. Trap - for oxygen £ -
B Reusable Supp11es

1. Beaker, 150 ml - One for each sample - dqp11c‘f§‘ blank
2. Beaker, 500 ml - One for each-sample - dup11cate - blank -
3. Buret, 10 ml graduations - One . .
4. Buret, 25 ml graduations - One s ‘
5. Chromatographic Column - Chromaflex (400 mm long x 19 mm ID) with coarse
fritted plate on the bottom and Teflon stopcock and a 250 ml reservoir”*
bulb at the top of the column with a flared out funnel shape at the top
of the bulb, (special arder Kontes Glass - K-420540-9011) - One for each
sample - duplicate - blank.
. Chromatographic Column - Pyrex (about 400 mm long x 20 mm ID) with coarse
fritted plate on bottom - Oné for each sample - duplicate - blank
. Cylinders’, graduated .
10 m1 - One
50 ml - Three
100 ml - Two

250-m1 - Two ,
1000 m1 - One ’
. Dropper Bottle, with dropper 75 ml-- One i
. Fiasks, Er]gnmeyer -
25 ml, glass stoppered - One
. 125 m1, gTass stoppered - Two
250 md, glass stoppered - One ' , . $
SQO ml, glass stoppered - One _
1000 ml ‘glass stoppered - One for each samo]eq- duo];cage - Slank .
. Flasks, volumetric .
10 ml - Five - .
100 ml - Three _ %
500 ml - Three ) o -
. Funnels, Separatory, with Teflon stopcock, 200 m1 - One fqr each sample -
duplicate - blank
: Glassware, Kuderna-Danish (K-D), order from Kontes Glass Comoanv
a. Concentrator Tube, 10 ml calibrated, § joint 12/22 female e, #K57G050,4
Size 1025
. Snyder®Column, three ball- 150 mm long, #K503000, Size 121
. Snyder Column, -one ball, 150 mm long, #K369001 Size 1/13
. Flask, 500 ml volume, 7KS70001
. Stoppers for flask, ¥ Size 19/22, %KB:OSOO
One for each samp]e - dup11caue - blank
. Pipets, graduated .
1 ml - Two

10 m1 - One 'P
~ 91
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WATER MQNITORING PROCEDURE : Determ1nat1on of Ch10r1nated Hydrocarbon Pesticides

- Equipment and Supply Reqpireﬁénts (Continued)

14. Pipets, volumetric

1 ml - One
5 ml - One
10.ml - Two
15. Reagent Bottles, glass, g1ass stoppered
100 m1 - One
.500 mt - Four
l 1000 ml - One
*16. Ring stand with ring and clamp and Qase - One for each ‘sample - duplicate -
‘ blank
17. Ruler, divided in millimeters, about 30 cm 1ong

18. Stirring Rod, glass, 12 in. long s oo
19. Safety Glasses
20. Bottle, glass, wide-mouth, with glass stopper, 500 ml - One
21 Desiccator ~
’ 5
C. Consumable Supolies:

¢

1. Alcohol, ethyl, U.S.P. or absolute, neutralized to phenp]pntha1e1n (see
- Reagent Preparation Section)
. Ethy1 ether, Nanograde, pesticide quality )
..Florisil, PR Grade (60-700 mesh), purchase activated at 1250° F. Store
in the dark’in glass containers '

[FS NS}

20 .m1 - One ' ' I

4. Hexane, Nanograde, distilled in glass ' v

5. Lauric Acid, purified, CP ’
. 6. Methylene Chloride, Nanograde, distilled in glass

7. Pesticide Standands reference grade : ' I
-8, Petroleum Ether, (Boiling range 30-60° C Nanggrade (98+ % pure} /

§. Phenolphthalein Ind1cator‘” e
10. Soap Solution, any liquid soap mixed 1:1 with water -I
.T1. Sodium Hydroxide,*ACS -
“12. Sodium Sulfate, ACS, Granular, anhydrous \ ‘
13. Sulfuric Acid, ACS | ‘ ' I
14. Distilled ‘da‘.er ) N .

15. Weighing Boats, plast1c d1sposab1e . T

16. Chart Paper, for the, recorder _

17. Notebook, bound oo ’ I
18. Paper, graph - ) . )

L I
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WATER MONITORING PROCEDURE: Determinafion of Chiorinated Phenbxy Acid Herbicides

Equipment and Supply Requirements
A. Capital Equipment:
1.

. Gas chromatographic column (best purchased from gas chromatographic

. Analytical balance - with a 0.1 milligram sénsitivity
T

o

11.
- 350 f1tt1ng for Argon -methane

12.
13.

|

|

|

1

|

!

i

L. - Lo

. Cylinder of Argon-methane (95 + 5%) for uwse with pulsed mode detector OR- ’ {
|

1

|

|

1a. l

2

Gas chromatograph equipped w1th

a. Glass 11ned injection port
b. Electron capture detector - tritium or nickel 63

c. Recorder - potentiometric str1p chart (10 in.-25 cm) compatible
w1th the detector . «

supply house)

. Tubing - Pyrex {180 cm long (6 ft.) x 4 mm ID)

. Glass wool - silanjized

Solid support - gas chrom Z (100-120 mesh)

Liquid phase - expressed as weight-percent coated on solid support

1) 0v-210, 5% ¢ )
2) OV-17, 1.5% plus QF-1, 1.95% % -

a0 oo

. Hot water bath - capable of keeping temperature at 50°-100° C
. Source of high quality distilled water it g;

. Rotometers - If the instrument is not equipped with meter? to mon1tor the

flows 0f gases, these should be purchased as options.

R

7. Tr1o or platform balance - witlt a Bx)- or 0 01 gram sensitivity

Oven -‘ggpable of maintaining 130° C .

. Stop watch - capable of measuring at least 1/2 hour, the 60 second

cycle divided to 1/5 second .

Jen

Nitrogen - pur1f1e¢ grade, moisture and oxygen -free, for use with a DC mode.
detector . L 4

Pressure regulator - two stage with a CGA 580 fitting for nitrogen or a CGA

leter - for carrier gas, mclecplér sieve type
Micro.syringes - 5, 10, 50 ul sizes . i

pH meter'(optional)

93
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WATER MONITORING PROCEDURE:" Determination of Cﬁ1orinated‘Phengxy'Acid Herbicides

-Equipment and Supply Requirements (Continued)

15 Des*iijtor
16. Muff]é furnace (optional) - capable of heating to 400° C o .
17. Source of Vacuum ™=
18. Trap for oxygen
B. Reusable Supplies: ' -
4
1. Beaker - 100 ml, 1/sample, duplicate, Blank, standard
2. Cylinders, graduated
2, 25 ml
2, 100 ml
1, 250 ml ’
1, 7000 ml ‘ o
3. Cylinder, graduated - glass-stoppered
1-25 m1/sample, duplicate, blank, standard
4. Flasks, Erlenmeyer ‘
1, 125 ml/sample, duplicate, blank, standard <
1, 250 m1/sample, duplicate, blank, standard
PS 1, 1000 m1/sample, duplicate, blank, standard
¢ * Erlemmeyer - glass-stoppered :
* 1y 250 ml/sample = § 19/22

5. Flasks - volumetric

\ . 4, 100 m _
B, 10 ml 3 S

6. Funnel, 1 - 50 mm diameter top/sample, duplicate, blark, stanqgrd
7. Funnel - separatory (with Teflon stopcock)
] ’ '

1, 2000 m]/;amp1e, duplicate, blank, standard .
1, 60 ml/sample, duplicate, blank, -standard

8. Glass stirring rod, about 10 cm long ’)_ .

9.'Glassware brush

34
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WATER yONITORING PROCEDURE: Determination of Chiorinated Phenoxy Acid Herbicides
- - ' ’ -

Fl

10. Kuderna-Danish (K-D), order from Kontes Glass Corpdration S,

5 plus 2/sample, concentration ampul, 10 ml.calibrated 3 19/22 female
#K5-70050, size 1025 _ )
1/sample, Snyder col.,> three se¢tion, 150 mm long, #K503000, size 12
" 1/sample, Snyder col., one sectton, #K569001, size 1-19 , ’
1/sample, flask, 250 ml size, #K570001
About 6/pr., springs, 2/set-up, #K662750
1/ampul, stoppers for concentrator ampul, #K850500, size 19/22

11. Pipets - « A tﬁ - .
1 box, Pasteur, disposable (140 mm long x 5 mm ID) s

4 - graduated, 1 ml ,
5 - volumetric, 1 ml ) .
3 - volumetric, 2 ml
2 - volumetric, 10 ml

' ¥quipment and Supply Requirements (Continued)

Ty

12. Pipet bulb

3 ml size for Pasteur type pipets Lo . ‘;
Rubber type for pipets-

1

*  .13. Reagent bottles (glass-stoppered, storage)
5 - 150 ml size ’ -
1 - 500 ml size
1 - 1060 ml size

15. 3 - ring stand and clamp . . ‘\\‘
16. 1 ruler - divi&es in millimeters
“17. Safety glasses - |
18. 1 timer (60 min.) . : - .
C. Consumable Sdppiies -
1. 1 Box™ aluminum foil

2. 1 bottle - bqiling stones.(rinse wi{h hexane)

3. bbogetergent . \‘ ; o
. ~

4. 25 liters distilled water ) ) ,

l 14. Rack for separatory funnel .

5. 1 box glass Qool (filtering brad%q_gcid washed) .
- X 95. \

¢ | ' . e
r\‘l .

PYd
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WATER MONITORING PROCEDURE: Determination of Chlorinatéd Phenoxy Acid Herbicides
. i . . /

"Equipment and Supply Requirements (Continued)
6. 1 pack graph paper (arithmetic, 10,& 20) *
7. 1 rell pH paper (for agiﬂ pH) — ' .
8. 12 Tabels ‘ |

. 9.1 nq}e book (bound) b p ‘
10. 1 pencil or pén X
11. 12 wefghing boaté, plastic, dispos '1? . . B A ’
» 12. 1 bottle soap solX&iog (any lgqufggjoap mixed with water)' ) ~

13. Chart péper for records

14. Reagents ' S ‘

. Acetone - ACS grade - . \\x———\§,,/ . :

. Alcohol - ethenql, 95%, ACS grade , )
Benzene - nanograde, distilled in glass . o
Borontrifluoride - methanel, esterification reagent, 14% BF3 by weight*’
Ethyl ether - nanograde, disti®¥ed in glass _ )

Florisil - pesticide residue grade {60-100 mesh), purchase activated at
1250° F and store at 130° C \ SR :

. Herbicide standards, reference grade « -
.Hexane, nanograde, distilled in glass .

. Potassium hydroxide (XKOH), ACS grade - - or
Potassium jodide (KI), ACS grade :

." Sodium sulfate, ACS, granular . J .

. Sulfuric acid, ACS, cencentrated ) »

“Hh(M QA O O

— P s = T

. - 3 - R4 .
» - v . o

e . .>*Ava11ab1e a]réédy prepared ffbm: ~Appﬁ‘ed Sicence Laboratories * e N
‘ - S . PO Box 440 . . R
tate College, PA 16501 ..-

- . e
” .
3

o o , _ | “ A
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“‘each~eentam1nant needs to bé covereg,a\ .

Several of the contaminants may bé grouped under a common head1ng and treated

. ~ ’
3 . “u

%
'COURSE MODIFICATION -

The bas1c aim of this course is to teach the methods of analysis for the con-
taminants set down in the Nationall Interim Primary Drinking Water Regulations.

v,
Under most circumstances ail tne contaminants shouTd be covered. It -1s

- anticipated that the majority of 1nd1v1dua1s attending this course are re-

“presentatives of State or private laboratories or from larger treatment plants. * |
'If this is true, these individuals will be do1ngA311 the analysis., Therefore, . }

—

This leads to two possi modes of mod1f1cat1on F1rst to offer all methods
with 1aboratory't1me foETgych could prove to be too 1arge an undertaking at one -
t1me Therafore, the inor@anic and organic could be‘separated. Example agendas ‘
fu. oth these possibilities have been inserted in Section D. Another choice .
wou]d be to select certain’units and,offer a combined organic<inorganic course «

not covering all methods. An example agenda has also beemprepared €or this
possibility. A1l the methods have been prepared as separate units which can

ba pulled out of_context and presented in any manner,&he instructor/director

wishes. There is also the choice of presenting a, two week course and in order

to cover this the inorganic and organic agendas’ couTd be comb1ned i . 6%’ j

The second p0ss1b111ty fgr course modificatio is in the area where a choice of
methods has been given, 1.e., in the nitrate and fluoride procedurds. Here a
1ab8ratory may already have chosen which method it will use. Consequently,
this will~allow the second method to‘be om1tted A

-~

as one. For example, both arsenic and selenium can-be covered as one under the Lo
topic ef the gaseous hydride method. Barium and silver while using d1fferent .
oxidants could be covkred as one topic under direct aspiration. Cadmi um, chr0m1um

and lead may be grouped under a heading of metal needing extraction procedures AR
before analysis. However, caution should be taken here because sufffcient

differences exist'as to const1tute maJor d1fferences

" The 'additional topics listed offer a poss1b111ty for f1e§1b111ty hese,top1cs .

1
|
|
l
1
|
|
|
|
|
|
|
1
Sampling, Reporting, Quality Control, An Explanation pf thHe Safe Drinking Water i
Act, -and the Atomic Absgrption Techn1ques should be included. _However, if, ' i
i

|

1

|

|

|

L

- sufficient” information exists to show the instructor that one or more of these
_topics are not needed they may be adJUSted aceord1ng1y N

¢

Perhaps the best pdssibility for modification 11es in the technique of offering
the Units as individual partions at night or short periods of time during ‘thée
daz//pfhese periods could be allocated toward a lecture covering the topic~and
th€ next session devoted to the laboratory for the ‘same topic. This routine
could be continued unt11 all necessary items have been covereds

- » . \

/ 7\ 7 . ) . 2

|

l

1

|

- . . |

> . - o : ’ ! 1
» . . 4
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L'~ COMBINED ORGANICS-INORGANICS METHODOLOGY”

s One Week
‘ Agenda
-

Day & Time . Subject’
Monday ~ \ . . '

8:30- 8:45 Registration . - . B .

I 8:45--9:15 Course Objectives and Pre-Test A
9:15- 9:30 Break . \ '
‘9:30-10:35 Regulations Concerning the SDWA, (Primary and Secondary

' 10:45-11:30
; 13:30-12:30
L 12:36- 2:00
2:00- 2:15

. 2:15- 3230
3:30- 4:30

Tuesday
T>8:30-10:00
10:00-10:15
L 10:715-11:15
J1:15-12:00
12:00- 1:00
' 1:00- 2:00

. 2:00- 2:15
I 2:15- 4:30

. weﬂnesda
8:30- 9:30

10:30-10;45
10:45-12:15
12:15- 5
*1:15- 2:30

Friday
L 8:30-12:00

Revisions of Changes in State Reguiations - Alterna

Federal (State) Role in the Act
Lunch ' - '
«Laboratory Certification
Break
. Sampling
Discussion

Nitrates & Fluorides
Break
Extraction-of Ph, Cd, Cr-
Direct Aspiration of Ag & Ba
Lunch ‘ ) ,
Furnace & Gaseous Hydrdide Determination
. of Arsenic & Selenium -
Bredk
Laboratory: Nitrate Determination

4

-~ ' L

Mercury Determination

Break ' . :

Laboratory: A-Extraction of Pb, Cd, Cr
B-Furnace & Direct Aspiration

Lu

Labor&tory: A-Furnace & Direct Aspiration
B-Extraction of #b, Cd, Cr

Extraction of Pesticides & Herbicides
Break '
Determination of Trihalomethanes

. Lunch A\ '
Laboratory: Extraction of Pesticides

te Methods) . .

Laboratory: Gas Chromatographic Determination of-Pesticides

Luhch

Residual Chlorine & Turbidity

Safety g

Course Closing (Post Test) ; ‘

r - 38




INOQGANIC METHODOLOGY COURSE

11:45-12:45

Course Closing & Post-Test 9/ -

One Week’

Agenda .
. . v ‘_’\ |
’ . r".

Day & Time Subject '

Monday .
8:30- 9:00 Reg1strat1on 0

. 9:00- 9:30 " Course ObJect1ves and Pre-Test .

9:30- 9:45 Break .

§:45-11:0CF Regulations Concerning the'SDHA .
11:00-11:45 Federal (State) Role in the Act
11:45-12:45 Lunch _
12:45- 2:00 Sampling, Handling and Preservatioh

2:00- 3:30 Laboratory Cartification -

3:30- 4:30 Nitrate Detérmination ~ - .,

®, - -

Tuesday oot .

8:30- 8:45, Caboratory Briefing

8:45-11:45. Laboratory: A-Cadmium Reductidn

: " B-Brucine !
11:45-12:45 \ Lunch g
12:45- 4:00 Laboratgry: A-Brucine °
(/Q' B- Cadm1um Reduct1on
l 4:00- 4:30 Discussion . )

Wednesday ( : '
8:30- 9:30 " Determination of Ba & Ag !
9:30- 9:45 Break . .

+ 9:45-10:45 Determination of Fluoride '
g 10:45-12:45 Laboratory: A-Determination of Ba & Ag
l_r ‘ B-Determination of Fluoride
12:45- 1:45 Lunch
-~ 1:45-4:00 Laboratory: A-Determination of Fluoride
I' o B-Determination of Ba & Ag

4:00- 4:30 . Discussion ' :

Thursday : o .
8:30- 9:30 Determination of Mercury |
9:30- 9:45 Break
9:45-10:45 Determination of Pb, Cd, and Cr
10:45-11.45 Determination of As & Se
11:45-12:45 -_ Lunch
12¢45-- 3400 Laboratory: A-Determination of Mercur . ,

l B-Determination of Pb, Cd*& Cr) (extraction)

- 3:00- 4:00 Residual-Chlorine & Turb1d1ty
4:00- 4:40 " Discussion

Friday
-8:30-11:00 - Laboratory; A-Determination of Pb, Cd, and Cr
11:00-11:45" Safety ) :
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|
ORGANIC METHODOLOGY COURSE

9

One" Week
Agenda ,
L - ’
Day & Time ~ Supject
. Monday ’ » . )
8:30- 3:30 Same as the Inorganic Methodology Course ’ ‘
3:30- 4:30 Gas Chromatography
Tuesday - !
-~-8:30-10:00., , Pesticide Analysis N s
10:00-10:15 't Break.....,...
10:15-11:30 Chlorophenoxy Analysis:«-.- ...
11:30-12:30 N Lunch _
"12:30- 4:30 laboratory: A-Pesticide Extraction e
: , B-Chlorophenoxys Extractign
A"
lwednesday (
© 8:30-12:00 Laboratory: A-Chlorophenoxys Extraction
. ( B-Pesticide Extraction
l 12:00- 1:00 Lunch .
1:00- 4:300 Laboratory: A-Gas Chromatographic Analysis of Pesticides
. : . B-Gas Lhromatographic Analysis of Ch]orophenoxy;
lThursday ’ . . : , !
. 8:30-12:30 Laboratory: --A-Gas Chromatographic Analysis of Chlorophenoxys
l B-Gas Chromatographic Analysis of Pesticides
»12:30- 1:30 Lunch oot : ‘
1:30- 2:30 -Determination of Trihalomethanes °
l 2:30- 3:30 Course C1dsing & Post-Test , :
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“FIRST WEEK -

Tues: 7:00
. - 8200
Thurs:. 7:00

'SECOND WEEK .

-Tues : 7:00
) .8:00
~ Thurd:  7:00
THIRD WEEK
Tues:  7:00
.. 8:00
L Y
Thurs:  7:00
FOURTH WEEK
Tues:  7:00
Thurs: 7:00
FIFTH WEEK
Tues : i 7:00
Thurs: 7:00
SIXTH WEEK
Tues: 7:00
8:00
Thurs:  7:00
‘ 8:00

SEVENTH WEEK
Tues?j><:g:oo
:00

Thurs: 7:00

O oo
oo
S5

SUGGESTED EVENING 'SCHEDULE ) .

-

FOR. b .

GOMBINED ORGANICS-INORGANICS METHODOLOGY

8:00
9:00

9:00

8:00
9:00

9:00

(Vo)
Q
[ow]

8:00

3:00

39:00

8:00

9:00-

9:00

“Laboratory Demonstrat1on - Furnace & 63 eous

TWICE WEEKLY FOR TWO HOURS ) .
s . ‘ \ S
. . . 1
Regulations Concerning the Safe Drinking Water Act |
Direct Aspiration Techniques * o

Laboratory: Direct Aspiration of Ag & Ba _

L4
.

Federal {State) Role in the.Act = ,

Extraction Techniques for Cd, Cr, Pb - )i

Exiractiqn Téchniques/ . g ;
] - . * - i

Laboratory Certifjcation

Quality Control

Extraction and 51ean-up for Pesticides:
n : o
Gas Chromatography of Pesticides )

Lecture on Detegmination of Pesticides- and Herbicides 1

Lecture on Determination of As & Se by
Furnace & Gaseous Hydride ‘ N

Hydride Technigues _ ) »

~

~
Sample Handling, Collection and Preservation
Determination of Mercury

Nitrates
Fluorides

Chlorine and Turbidity
Review

Course:Closing and Post-Test
b
2 W
101
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INSTRUCTOR UNIT DESCRIPTIONS
INTRODUCT JON

-

has been menticned, the goat of this course is to convey to ‘the participant
the ¢orrect analytical techniques to be used in analyzing for the chemical
contantinants found in drinking water. A1l public water supplies are required
ito’carry out these analysis periodically. One particuldr type of analysis, i.e.,
atomic absorption, .is beyond most small public supplies because of the cost ‘
involved. Depending on how 3 state has elected to carry out primacy, the
analysis might be done by the state laboratory or, small supplies might have to
contract with a private laboratory for this analytjcal service. Because of

this. most individuals who attned this course will be interested in learning

how to test for all contaminants. Consequently, all methods should be cgvered.

This rationale makes it doubly impgrtant that you, as an'instructor,“hrefu]ly

screen all applicants to determine what interests the students who will attend

have. This will be a‘'clue as to how you may adjust this section of the manual
" to best suit their needs. ' .

Care should be takenoﬁgén screening the students to assu#e that a?l‘wi]l have’
sufficient basjc laboratory skills 4o carry out the steps prior to the analytical
techniques.- If the individuals do not have these basic 11s, the task of
teaching these analytical methods becomes exceedingly di®Ficult and the time ¢
.iengthened to an extreme. I[f sufficient numbers are found not to possess these
basic skills, as the instructor, you should consider how it would be best for
‘these persons to attain these skills before they go on.

The outlines are found in the student's manwa]. Before attempting to, use these
outlines, you should read each of them yourseWf and if time permits, use them
in a laboratory. ATl steps need not be carried but by a student in your course.
For example, if you prepare standards and reagents ahead of time, this will con-
siderably shorten the time. The number of instruments available for student
use.will dictate how you will present the course. Demonstrations as opposed to
lactual student use should be avoided if at all possible as th§s lessens the

. - Students. chances of learning how to use ‘the instrument himself.

If sufficient intructors. are available, two laboratory sessions can be carried

© . out simultaneously. Thus, only half the class will be involved with a particular,

" piece of equipment. When each group has finished, they can switch and do the
other half. Th;s will reduge the number of pieces of equipment necessary.

The cover sheets included before each instructional unit will give the instructor

an example of a Tecture format outline for the presentation of the unit. The ~

instructor should not consider this as the only method for presentation available.

The students could also be broken down into small groups and asked to discuss

amoung themselves different sections of the outline and prepare a summary of their

discussion for presentation to the class. This is. another way of obtaining student
ticipation in the dissemination of the information.

me.cover Sheets as presented here are primarily designed to assure that allt
important points€are covered by the instructor. s

°
3

’ 14

‘ . N | »
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Ilitle of Course: Methods for the Determination of Chemical Contaminants *n Drinking-tater

Sampling

Iﬁtﬁt]e:

.

{ -

,Purpose:’
o familiarize the trainée with the approved
thads for obtaining representative drinking
water samples and to determine sample wor thi-
ess for ana]ysxs utilizing a system of sample
'on trol.

' ‘

=

[

ObJectfve(s) D
The trainee will be able to prepare containers
for sampling; samplé representatively, trans-
port and store samples properly, survey
sampling efforts w1th‘Tespect to frequency

and control samp]es and. record data properly

» I3 j ‘\
nditions:

From recall; after a 1ecture/d1scuss1on and
' mons tration. .

'qu1 pment and contamers

1

From performance; when provided w1th sampling

- . f
.
.

f
Instructional Technique:

Lecture/d1scuss1ons
Demonstration; sampling equ1pment & containers
Group participation

Summary/quiz s

-

| 8 : ’ '
nswers on exam at end of course must be
ccurate for 66% of the quest1ons pertainii.g
io sampling procedures

ierformance [evel: <

-~

. o

4 “

Participant Material:
Note paper

Pen/pencil
Instructicnal unit

Instructor Material:

- Slides
Blackboard
Sampling equipment
*Samp17¥ng containers
Instructional unit
,Federal_Register

) ] ‘ -
l . /
lnit Time: 60 minutes References:

— : Methods of Chemical Analysis of Water & Wastes,
lctivities: o 1974 EMSL, EPA; C1nt1 , OH, o
Introduction 5 mjnutes .Std Methods for the Exam1nat1on of Water and

ecture : 15 minutes ¢ Was tewater 13th ed. 1971, APHA, wash1ngton pC.
monstration 10 minutes 1
Participation . 15 minutes Nathional Interim Primary Dr1nk1ng Water
ummary & Requlations, Part IV, Dec. 24, 1975.
Questions 5,minutes .
4 Quiz & Answers 10 minutes
. ’ -
3 S )
103 . 3 .
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INSTRUCTOR'S LESSON PLAN

<

¢

Page‘;f of _3

Title of Course:  Mathods for the Detenninatios of Chemical Contamina
y . .

& [

nts in Drinking Water

dnit Title:  Sampling

¥

t

~ 14
Y
Time ‘. Lesson Unit Qutline Key Points/Cue Aids
00.00 I. Introduction
Inform trainee that all labs may not ™
have responsibility to ‘sample.
‘ .
‘However, the lab and Certification N
.0fficer must know proper technigue to
be able to certify.
00.05 II. Lecture ‘ .
A. Sample“€yntainers
P .
1. Types
2. Materials
3. Sizes
4. HNumber needed
5. Shipping containers (boxes)
6. Covers (caps) ' -
B. Preparation of Sample Container /
- for Sampling
1. Cleaning * .-
2. Preservative addition
3. Storage'’ \
C. Transpottation of Containers to
Sampling-Location
1)
1. Shipping containers
2. Covers N
D. Sample Collection
"1." Instruction sheet
2. Sample type
3. Filling 1
4. Preservative addition ﬁ”
5. Sampling tag /
L /4“
v
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INSTRUCTOR'S LESSN! PLAM

2
Page 3 of 3

. ’ A ' [}
itle of Course: - Methods for thg Determination of Chemical Contaminants in Drinking Water

¥

Unit Title:

Sampling.

ime

Key Points/Cue Aids

4

m

Sample Storaée

1.
2.

3.1

Ice chests
Shipping
Insulation

Lesson quE‘Outline;g/

-

. Quiz and Answe;;

F. Transportation - Shipping of Samples

1. Keep in dark

2. Temperature

3. Time limits

4. Chain of custody

G. Laboratory Storage<of_Samp1es

1. Log book

2. Custody room
3. .Access

4. Temperature

H. Lab Analysis Report Form

Resample RequiFements
Demons tration |
Participation

]
Summary and Questions

C]osin§

10=
/ 05

£2-3




INSTRUCTOR'S LESSON PLAN - '

. JPage'_l_'of' 2

l‘it‘le of Course: Methods f/o/the Determination of Chemical Contaminants in Drinking Water

-~
14

‘m Title: Statisticsy”

Accuracy-Precision-Error

A\
Purpose: :
[o acquaint the trainee with the basic
oncept behind quality control.

. - o
Objective(s): -
The trainee will use this information to
better understand the requirements for
Quality Control that the tertification
criteria has set down for laboratories
doing analysis for'compliance with the

Safe Drinking Water Regulatians.

hEncl‘itions:

The trainee should be able to comprehend ‘
aning of the various terms used in the
‘Sah’ty‘ Control section.

4
I )
:

o

Instructional Technique:

1 Lecture/discussion - working examples

erformance Level: Participant Material: | Instructor Material:
e correct ré'spgnse to questions concerning Note paper & pencil ] 2.x 2 slides
uality Control on a test. Instructional ‘ Diagrams .
. material Example Problems
v - K}
. - . ' . ' , % -
“ e ‘ ' -
. {
— - '
. : References:
Unit Time; 75 minutes

M nstructional Dutlines

'Iztivities‘: .

ntroduction 5 minutes
‘tat‘istics 20 minutes
ccuracy ‘& Precision 30 minutes
Example Calculations 15 minutes
ummary 5 minutes

~

Others as listed in oytlines

( L]
’ N

E3-1
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Title of -Course: . Methods. for the Determination of Chemical-Contaminants-in Drinking Water .

-

Unit Title: Statistics: Accuracy-Brecision-Error

g

s

- o Y

Time: - Lesson Unit‘Outline ... Key Points/tue Aids

* L") :/;

00.00 | -I.~ Introduction
. Why statistics is important T . ;’ .
Introduction to topic of Quality Control
0005 |°II. Statistics ' ﬁ
Frequency
Céntro] Tendencf 5
Disper;ion o ‘ SR /- - .
( Distribution Curves
00.25 ITI. Accuracy-grecision-Error

Determination of Error and Accu{acy

4

Determinate Error —

Error and Precision s ”
IV. Example Calculations )

.| Example Calculations ° - “ . - /

Besigned to illustrate above topics - o ‘ T

01.10 | V. Simmery
01.15 | VI. .Cjosing ~

g
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~1fle\bfﬂcburse: Methods fér:the'DéEerminaqion.oﬁ.Chemica] Contaminants-in Drinking Water
II : ‘ s » : . , - -

Quality Contro} < ..

)

Iﬁt Title:

Purpose

I .
* .
, .
v .
»

~

lz acquaint the trainee with the information
cesSary to Judge the quality control: effort
of a’ laboratory.

‘| Objective(sS: -

o

\
. \
Z }
E

In order. to bg able to%Judge the qua11ty
control effort 'the Cert1f1cat1on Officer
must know what is requwed and what would.

be acceptable by the C
document

. . .
N ‘

iteria and Procedures

Inditions;

Have the tra

et of data

. .
N - 2
-

-+

inees evaluate materials

lresented to them as typifying a comp]ete

for qua11ty control.

Ins ruct1ona1 Techn1que \

Lectlyre
Discussion
Lab Evaluation

1
“4

|, m—

y

o
1

ordeC° Level:
hou]d be able to respond corréct]y to questjpris
oncerning qua11ty control on ¢

d test.
b

|

1
i

ﬁarticipant Material:
Criteria on Quality
Control

Paper and Pencil

Comp\ete  Document

. Insfpuctor Material:

Set df Example Data

B Time:

.'\

75 minutes - a{‘

it
ftiviﬁes

| | ghntroduction
uali;y Cont

B. . Guidel
ummary

e -

rofData

A. “Mandatory’

ine

’ « t

References

Cr1ter1a and Procedures f
Analytical Quality Contro

or Certif cgt:on
1 - EPA

»

>,
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r. Py ] v ] Y . 3 _‘ V| A . . . . . . r3
Title of Course: - Methods forthe Determination of €hefical Contaminants in Drinking Water- - N

= N
t—

. v . B * ' , . R * [}
AUnit Title: : Quality Control "’ - ‘ -
g . B ‘ ) ’ T / B . 7

e
» *

‘ i * o . .
Time™ : L i ing ~ °
e . Lessan Umt’Out] 19;7

- L

. ©
a N

.+00.00 | I.,‘I‘rtroduction'

A.. Impbrtani:e of -Qualit :trohl ] ﬂ
SR "B. Difference hetween - C
sy T

" Guideline’ - :

-

C. #ationdle of Quality Control Section
00.10  {'II. Quality Control Data : B Y
A. Mandatory . :

) { e . N
AN i Inorganics . <.
AA N
} Wet - - .

For large and small labs

-~
~

. Organics” . .
6C o o
For large and small labs . )

4 .
B. Guidelines
Inx;gamcs ) . . 5 b ’

Wet oL -

) ‘ . For large and small labs . . ~
N 1 Organics \ . L. = |
- "~ Radiological '
00.50  [III. Sumary and Questions
"00.75 IV. " Closing > | IU.') ' E .
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Page 1 of 2_

itle of Course:" Metﬁyﬂs for the Determination of Cheﬁica] Contaminants im Drinking Waters
— R L s :
1t.Title: Laboratory Safety Practices r
A 3 ) .. L
Purpose: - Objective(s): -

Ir;e purpose of this.unit is to assure that the

rtification Officer is aware of good safety..s
practiees. Although the survey will not in- -
Tude a specific check of laboratory safety

!quipmen;, the Certification Officera should

now what equipment. is necessary.

| ) '

3

The trainee wiTl be able to advise on specific
safety problems, point out deficient areas,
ahd make recommendations for improvement of
existing or beginning safety'prog‘ams: .

- J .

¢

A

+
A

:wﬁ ..

3

.

[

nditions:

The trainee, after a discussion of accepted
Efe’ty procedures, will .inspect existing
boratory facilities for safety defitiencies.
The traineé will also be tested by recall to
'7eck retention of facts. ‘ '

x - o
Instruational Technique:

Lecture-Discussion

The instructox. should point out areas in

laboratories where hazards exist and the

equipment’ recommended to combat these hazards.

The students should be encouraged to discuss

their experiences. -
g

.
%

rformance Level:

e . )
iwe trainee should .answer correctly the .
questiqps on a written examination.

1 h
*.

»

?

k2

Participant Material: Instructor Material:

Paper and Pencil
Instruction Unit

Instructional Unit
2 x 2 or overheads

¢

A

X

-
60 minutes

!nit Time:
ol

{Guide for Safety in the Chemical Laboratory,

References: /e

+

o

1I;t1v1ﬂ1§s:

troduction 15 minutes .
fety 30 minutes
mmary 15 minutq%
AN "f
. [}
P’ \)
FRICPW.1.11.77

IText Provided by ERIC

the General Safety Committee of the Manu-
facturing Chemists Association, Inc.
Van Nostrand, New York (1954).

L'y
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Title of Cogrse: Metaogs for the.Determination 'of Chemical Contaminants in Prinking Water

. -

Unit Title: Labgratory Safety Practices - ‘
— ————=-
Time \ > Lesson Unit Qutline ) Key Points/Cue Aids
00,00 min.{ I. Introduction e j
Point out how safe techniques also 4 "
promeeaccuracy in .chemical techniques. \
. “Point out that'everyiég in a lab ~
accumukates bad habits, or short-cuts,

which can be dangerous.

©00.15 min IT. Safety
A. General Practices ‘ ) .

- Use of chemieals > 4
- - Use of glassware - -
- Proper facilities
- Needs: . )

Fire extinguishers .

Eye washes : .

Fire blinkers '
’ . . First aid kits
' Pipet bulbs : < : '
Safety glasses

B. Instrumental-Safety

Use of gases _
Use of high pressure tanks ’ RS 71
Use of needles - v
Use of flames '
Electrical hazards

C. Other Subjects

00545 min. 1 ITI. Summary . . L ’ | ) .

Re-émg’asize that the persoﬁﬁﬁ$otected
0

by goo® safety practices is the person
the instructor 1s’teaching. '

00.60 min. | IV. Closing S ' l‘l& S\?\\\\\\\
y <
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l‘ltle of Course: Methods ‘Fothe DetedMnatien of Chemical 'Co‘nt'aminais in Drinking Water

R

Petermination of/S\ﬂver

Iitﬁﬂe: eterminati
- < .

Purpose: ” ‘ Rl

0 acquaint the trainee with thé approved
methodology ‘for the determination of silver

in Drinking Water.

Y

N N : 5—' ’ i
[

Objective(s):

The trainee will be made aware of what methods
are approved and should know how to carry dut
the procedure/s. \ -

Editions

Given the proc'edure,and all necessaryr
quipment and reagents the trainge must
orrectly analyze an unknown stdndard

-

I:rec1s1on of the method.

. <’ h - - »
.
-

- v

sample within the approprlate accuragy and

Instrdctiona] Technique: _ i
Lecture/Laboratory o

'

erformafce Level: ,
he trainee should be able to answer the

InstructorﬁMateriai:
Instructional Qutline

Participant Material:
Instructional material

Unit TimeT= Laboratory: 120 minutes

uestions on a test cen®rning this method Atomic Absorption Inst.] Chalkboard
ith 66% accuracy and, be able {0 correctly and_approprqgte reagenty Slides
nalyze an unknown standard sampie. ¢ Pnd.equipment> )
. e ’ : , .
¢ . § v \} , [
~ L] 8"
l {.ecture' 45 minutes Refe'renc‘es

|Methods for Cehinical Analysis of jater and

ttihues: L

[. Introduction
lI Analytical Methodology
Summary & Questions

A

ty

A ‘\E
4

N |

‘.

EKCE ag.ipw.1. 11 77

-}1974, prg. 146.

Wastes, Technology Transfer EPA Cinti., OH,

1
|
Standard Methods for the Examination of Water ;
and Wastewater. 13th ed. APHA' 1971, pg. 210- 2151

- -
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’

- . Lol i4
Title Of Course: | Methods.for the Determination of Chemical Contdminants in Drinking Water

-

. e ‘ 7/
Unit Title:  petermination of Silver /- ~ ,
i T 4 o . '
Time ‘LesSon Unit Qutline . - Key Points/Cue Aids
00.00 I. Introduction ’ ,
N Federal Register Listing of Methods . L /
. . Alternate Test Procedures-Approved P
Vs MCL for Silver ' N :
00.10 - 1. Apprqved Methodology DA N*;\*~ o
A. Flame Method ' \!
t. Preservation of Handling - e ‘\‘*\\\ \
] 2. Pretreatment of Sample ' . - -
s 3. Aspiration
N 4. Interferences . -
5. Quality Control : -
00.35 ITI. Summary and Questions
L 4
00.45 IV.  Closing

——-

Sepp—
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l ’ Page | of 2
. } A '
lﬂ]e of Course: Methods for the Determination of Chemical Cdntaminants in Drinking Water. |
* [ S . b . .
) S— L“ ’ .
Ift Title:  petermination of Cadmium, Chromium and Lead (by Extraction)
< . . ﬁ-‘

Purpose: Ry

acquaint the trainee with the'approved
thodology for the determination of Cadmium,

Chromium and-Lead by extraction from drinking
tar.

N

l ) N
3

%

- L.

Objective(s): : - 1
1
|

| The trainee will be made aware of the approved

methods and should know how to carry out the
procedure/s.

questions on-a test concerning this method
i tlth 66% accuracy and be able to correctly
alyze an unknown standard sample

I \

. ' S —
h‘l;;'itigns: ' ; Instructional Technique: |
Given the written brocedure and all necessary Lecture/Laboratory ’ l
u1pment and reagents, the trafnee must }
rrect]y ana]yze an unknown standard sample ;
within the appropr1ate accuracy and precision |
'f the method. \ . \ 1
- N . - —;—05—\~ 1
‘ A |
I j
“erfoman'ce Level: N . Part1c1pant Material: Instructor Mdterial:
e trainee should be able to answer the ' Instructional materials] Instructional outlines

Analytical Instrument, | Chalkboard
Equipment. and Reagents | Slides
y .
N S

.

Lecture: -60 minutes
 Unit Time: Laboratory: 150 minutes
Ictivities
I. Introductwn -
tl Ana]yt:ca] Methodology - | -
I. Summary and Questions ~

~ »
1 |
"/

l-EKC ipw.1.11. 77

’
References:

Methods for Chemical Analysis of Water and
wgstes, EPA, Technology Transfer, C1nt1 , OH.,
1974

Std. Methods for the Examinatign of Water
and Wastewdter, APHA, Washington, DC, 1971.

-

\ -
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Page 2 of v l
I di » i
Title of' Course: Methods for themetermnatwn of Chemical Contammants in Drinking Water
Unit Title: Determination of Cadmium, Chromiur]gnd Lead (by Extractio!)
p— e ——
| - T T -
Time Lesson Unit Putline Key pO]ﬂtS/CJE Aids q
\
00.00 I. Introduction <‘
v Federal Registe\r Listing of Method
Alterngte -Test Procedures - Approved ___
. MCL for Cd, Cr, Pb
Choice of 13th or 14th ed. Std. ‘Methods
Agreemen;apr Disagreement with £PA -
Methods Ménual /.
00.05% II. Approved Methoddlogy
b ‘e N -
A. Chelation and ExtractMn
1. APDC or PDCA
2. Pretreatment of Sample
3. Instrumentation
4. Interferences :
5. Quality Cantrol R
00.50 III. Summary and Que;tions . .’
. 4
00.60 IV. Closing . \ ﬁ\.
~ . ‘
. - -~ .
' 5
/ \ ) _ , ¢ ®
; A ] » . :
! N . ' !
v ’ /
L ~ '
! ’{ 4 \ \‘ﬂﬁ L)
- [}
1' | - “ A
s <
. _ A
! o . ) 11) »
| %
S
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o INSTRUCTOR'S LESSON PLAN

. Page ] - of 2_

’

. .
.
P
-
‘ -~
MY
o

2 tle ;f Course:
>t ) - . .

Z

) ‘. * (] - » ] i
:z\ethods for the Detérmination of Chemic_a] Contaminants in Drinking Water_

lﬁt Tigle: .

Determination of Mercury' (Manual Cold Vapor Technique) _

Purpose;

l) acqualfit the-trainee with the approved
methodology for the determination of mercury

' 'n drinking water.

~

L]

_ method/s and should know how to

procedur;. k

~

Objective(s):

[ 4 .
The trainee will be made aware of the approved
perform this

1

-'o:ditions:

Instructional Technique:

| &ai ven the;\yri tten procedure and all necessary g Lecture/Laboratory )
uipment and reagents the trainee must ' : | ,
rrectly apalyze an unkngwn gtandard sample \
ithin the appropriate ccuracy and precision 7
i the. method. - > ’
. . i . \
- ' s
lerformance Lgel: Partic;pant Material: | Instructor Matsriai:
e trainee should bé able to amswer the Instructional Materials{ Instructional Outline
questions on a test that concerns this Analytical Instrument Chalkbpard .
thod with 66%accuracy and be able to “IEquipment and Reagents Sivdes
rre[ctly analyze an unknown standard sample.
i o | |
¢ 12 )
AN . . z
U ime: Lecture: 60 minutes ) References! ) o ’
Laboratory: +150 minutes Methods for Chemical Analysis of Water and
. astes, EPA, Technology Transfer, Cinti., W
tivities: ‘ . ' 9_74, pg. 113-12%. .
I. Introduction | d
lII. Analytical Methgdology .
II. Summary and Quektions. ’ »
- k ) e -
1 :
- ‘4
i ~ '
L . b A »
116
TO T hg.ipw.1.11.77 , - ¥ -
[E [C ‘ \
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Page =2 of 2

Title of Coursd Methods for the Detefminatiod of Chemical Contdminants in Dr1nk1ng Aate.r

T

Unit Title:

Y

Determination of Mercury (Manual Cold Vapor Technique) *
, . N

%f—

Time

Lesson Unit Qutlinme ’

' Key Points/Cue ﬂ*ds

<
bt
&3

00.15

00.50 .

00.60

introduction

Lt ]

. / . N ‘
Federal Register Listing of Method

. MWL for Hg
o LEquipment Necessary
J Conventional AA

Specific Mercury Analyzer

I1. Approved ﬁethod*ogy

Alternate Test Procedures - Approved

A. Manual Cold Vapor Technique

1. Sampling Techniques
2. Etquipment Set-Up
a. Closed or Open System

- b. Traps
¢. Needs

Interferences
ﬂua]w’f‘y Cantwral
~ ~a L LA AR

1}
I3 3¢ R

. i Y
ITI. Summary and Questions

IV. Closifg

Chemical Procedure

v

]

117

Slides showing Instruments and |

arrangements

Y

|
N
|
1
1
I
[
l
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INSTRUCTOR'S:LESSON PLAN.

l . Page ¥ of 2 -
. |

N . :. L ) ’ . ; - —J:
lfﬂe of Course: Methods for the Determination of Chemical Contaminants in Drinking Water
. . . . . : ) ‘

nit Title:  petermination of Nitrate .

. \ ' |

ﬂ

Purpose: " e

acquaint the trainee with the approved
thodology for 'the determination of Nitrate
in drinking water.

L 3

[ 4

Objective(s):

methods and should know how to perform the

procedures.

- - -~ *

The trainee will be made aware of the approved 1
|
|

-

lnditions: . T

Given the written procedures and all necessary °
uipment and reagents the trainee must
orrectly analyze an unknewn standard sample
within the appropriate accuracy and precision of
lne of the methods.

.
’
' 4 . ! ’
-

Instruct1gnal Technique:

Lecture - Cover all approved procedures
Laboratory - The instructor -should choose one
method to be done by the trainee.’

erformance Level: -

e trainee should be able to answer the
qQuestions on a test that concern all methods ,
ith 66% accuracy and be able to corregtly
‘ “enalyze an unknown standard sample by ‘dge
thod

*

(e

Participant Material:

Instructional Materials
Analytical fquipment
and Reagents

P

N

- Instructor Materiai:

alkboard
ides

;ﬁstructional Qutline
C
1

Lecture- 75 minutes

Unit Time: Laboratory - 150 midutes

Itﬁ‘t“tv‘t‘cies:
|| I.
II.

III.

Introduction o
Analytical Methodology :
Summary and Questions .

n/n.ipw.1.11.77

References: .

- . - ?

Methods for Chemical Analysis of Water and

Wastes, EPA, Tedn
1974, pp 201-206.

'nology Transfer,

Cinti., OHy

Standard Methggds for the Exam1natwn—mi Water
and Wastes, 13th ‘ed. 1971 APHA, Na\rngton, DC

pp 461-464.

115
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' Page E_ of 2_

3

Ti!{e of fourse: Methods for the Determination of Chemical

\ o
|

’

‘Contaminants in Drinking, Water
: nxin

e i . 3 T l:
Wnit Title: Determination of Nitrate .7 { L
- ' - . ! L |
; — ~ — = —
Tige Lesson Um’t‘ Qutline - ) Key Points/Cue Aids | J
, I '
00.00 I. Introduction » - I
Federai Register Listing of Me thods \ . | |
. Alternate Test Procedures - Approved ’
- - MCL for Nitrafe . ' l
00.10 11.. Approved Methodology ®
) A. Brucine Procedure ¢ .
1. Procedure A
* ' %, Interferencés ‘ '
3. tquipment needed
4, Quality Control _—
100.35 B. Cadmium Reduction \ '
; . . | 4?
1. Procedure i " ‘
2. Interferences ,
3., Equipment Needed ‘ . . .
} 4, Quality Control , l
. ’ ,
00.60 I11. Summary and Questions - ‘ \ .
. 00.75¢ IV. Closing o P ] li
; ) t.
i_ -
~ - . L
' - ‘. ‘
| . 'i
L ‘ |
A b 1
\ . : . l1
119 |
. '/ . i
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INSTRUCTOR'S LESSON PLAN

B o PageLon_

- -

l‘ltle'sf Course:

b 3

Methods for the Determination of Chemical Contaminants in Drinidng Water

‘lnit Title: Determination of Fluoride

. . |
Yy , .

™

Irpose:

acquaint the trainee with the need to

alyze for fluoride. and to have the trainee °
know how to,perform’ the ana]ys1s o

.| Objective(s )
" *The tramees will use this information to

‘fanalysis séction of the Safe Drinking Water ‘Act

fanalyze dr1nk1ng water samp]es in their
laboratories to comply with the monitoring and

—

-

h
1
.

¢

-l:nditions
ie trainee shou]d be able to correctly

alyze an unknown standard in the
boratory."*

Irstructional Technique:

Lecture/Laboratory

~ -

' x
~/

precision data

»

iandard samp]e within acceptable accuracy

1/ ~
[erformahce Level: . Participant Material: Instructor Material:
: /
e trainee should be able to answer the ~ |Lecture - Participant 2 x 2 Slides
stions on a test that concerns this method Manuai Diagrams
!?ch 66% accuracy and if actual laboratory Paper & Penci} Chalkboard
k is done, correctly analyze an unknown iLaboratory - Equipment

4

necessary to
perform the
analysis
Several
Standard SampTes

L4

t_

nit Time: 60' minutes

References: ) ,
Methods for Chemical Analysis of Water and Wastel

tivities
lx

Introductmn 15 m1m:xtes
Which Methods are Acceptab]e

B: Adwantages & Disadvantages of’ Each

I. Methodology 40 minutes .
A. SPADNS & Distillation .
B? Electrode : :
C. Any Alternative Methods

I Sumary . -5 minutes
L. f 1pw 1177 '» .

PA, Technology Transfer, C1nt1 » OH., pp 59-60
pnd 65-67. '

K tandard Methods for the Examination of Wdter
E Wastes, 14th ed:, pp 389-394.

120
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R Y
. Page 2 of 2_
i . ! L
Title of Co&rse: Methods for the Dét_ermination‘c;f ChemicaLContamina;ts jn Dri nking' Water
T : g — -
_Unit T1t‘1g:q\ Determinationf of Fluoride
" —
Time & . Lesson Unit Qutline =Key Points/Cue Aids
\ e
00.00 I. Introduction TR / y
- p n
A. MCL and Temperature De%enqence AN
4
' \ B. Which Methods are Acceptable
\ ' ki
s | 1. SPADNS with Distiliation "oy 4
B | 2. Electrode .
| 3. Methods Alternatively Approved
PR \F Advantages of Each v
00.15 II. Methodology . - .
A. SPADNS -
1. Interferences
2. “Distillation ‘
3. Colorimetric Test
B. Electrode
. , 1. Interferences “
2> Use of Buffer
3. Procedyre . }
C. Any Alternate Methods .
00.55 | III. Summary - | , “
/ EUNUNITS S \
A. Importance of Determination
i | B. Acceptable Methods _* )
C. MCL and Temperature Dependence: :
N ) A
.00.60 IV. Closing .
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. INSTRUCTOR'S LESSON PLAN

Page 1 of 2 -

-lﬂj'lo of Course:

Métheds for the Determination of thr_nica] Contaminants in Drinking Water

tit Title: Determination of 'Ba.rium,

~

'Pu;-pose: . }
2

!2 acquaint ,t}le trainee with.the approved
thodology for- the determination of Barium = .

‘n dr'lnk_jng water. , .

-
-

Objective(s): :
The ‘trainee will be made aware of the approved

methods and should know how to perform the
analysis. : B

L .

‘-‘Ed'ltions: ’

iven the procedure and all necessary equip-
nt and reagents, the trainess must correctly
alyze an unknown standard sample within the

appropriate accuracy and precision of the
thod. -

' ’ * ’

s ——

)
Instructional: Technique:

Lecture/Laboratory
f

s

iTrT’ormnce Level:

e trainee should bé able to answer the
questions on a test concerning this method

ith 66% accuracy and be able to correctily
'na’]yze an unknown standard sample.

I ‘
‘4

Participant Material: Instructor Material:

<Instructional 'Out111'ne
Chalkboard. °
STides P

Instructional materials
Analytical instrument,
equipment and reagents

.

nit Time: Lecture: 45 minutes '

‘ Laboratory: 60 minutes

-l;ivities:
'I.
I.

ITI.

Introduétion
Analytical Method
Sumplary and Questions’

- f— . - e - 4

References:
L)

-

Standard; thods  for the Examination of Water:
and Wastewater, 13th ed., 1971, APHA,
Washington, \DC, pgs. 210-215

Me thods for Ghemical Analysis of Water and

_|Wastes, 1974,| EPA, Cinti., OH, pgs. 97-98
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, : Page _2_ of"v2 -
i - '
Title of Course: Methods for the Determmatwn of Chemical Contammants in Drinktng Water
- : > ‘ -
. Unit‘Title: Determination of Barium 7
. ) %
- ) ” 'Q'
T1‘mg Lesson Unit Qutline Key Points/Cue Aids
-
- _v!. k"" *
OQ.OO' [. Introductjon
Federal Register Listing of Methods - ’
= Alternate Test Procedures - Approved
MCL for Ba /
:00.10 I1. Approved "Methodology
A. Flame Method
1. Preservation and Handling
2. Pretreatment of Sample + :
3. Aspiration
) 4. Interferences
. 5. Quality Control . a
N ~
00.35 III. wnary and Questions ) <
00}5' IV, ;C1os1ng '
‘,
p .
N : P
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-~ - . INSTRUCTOR'S LESSON PLAN

Page _Lo.i‘_;_ .

, .
Trle of Course: Methods for the Determination of Chemical Contaminants in Drinking Water

L't_Title: Determination of Residual Chlorine a;xd Turbidity

.

Ipose a

o " I'g 6 . :

-acquaint the:trainee with the approved
thodology for the determination of both

ie chloriné and turbidity. . -

l " | ‘ ~

equipment.

Objective(s):

-1The trainee will be made aware of the approved
methods and should know how to perform the
methods, including the standard1zat1on of the

3

. [4
itions: Instructional Technique:
ien the procedure and all necessary equipment Lecture/Laboratary
‘ reagents the trainee must correct} analyze
an unknown standard sample within the appropriate
furacy and precision of the methods )
: N
. \ . . 4-4:
l \f Voo . v
14
‘-formance Level: 'Parficipant Ma—terialz Instructor Material:
The trainee should be able to answen the Instructional materials| Instructional outlines
s¥ions on a test concerning these methods Analytical equipment . Chalkboard
l:ﬁ 66% accuracy and be able to correctly and reagents Slides
analyze an unknown standard sample. e
i ' R
Mt Time: Lecture: 45 minutgs References:
]' Laboratory: 120 minutes — Chlokine:

. Standard Methods for the Examinatien of Water
Activities: , ‘|and Wastewater, 13th ed. 1971, APHA, Washington,
". Introduction . — DC, pgs. 129-132.

i Turbidity ) )
'I' Analytical Methods Standard Methods for the Examination of Water
‘hlori and Wastewdter, 13th ed. 1971, APHA, Washington,
A. Chlorine DC, pgs.. 350-353. o
‘l B. Turbidity N )
. ; NN ; Methods for the Chemical Analysis®of Water and
+ Summary and Questions .7 1249 |uastes, 1974, EMSL, EPA, Cipti., OH, pgs 295-

Q . '
ipw.1.11.77

298.
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\ _Page 2 of 27
,‘ b

L d

. f A) -
Title of Course: Methods, for the Determination of Chemical Contaminants in Drinking Water

’ \\

Unit Title: Determination of Residual Chlorine and Turbidity

.

K
- M I .
Time Lesson Unit QOutline N Key Points/Cue Aids
<
00.00 [. Introduction

Federal/State Regulations for
Chlorine and Turbidity ~

Sampling for Chlorine and Turbidity

Approved Equipment ’

00.10 II. Methodology P
A. Ch]orine\\

DPD -~ Kits o
4 Standardization

B. Turbidity [
Nephelometer ' . ¢ )

Approved Type
> Standardization

Formazine
00.35 ITI. Summary and Questioné
. ) - ¥
00.45 IV. Closing ..
4
L ]
S 125 7/
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Page _]_ of f_

4

T"tpf Course:, Methods for the Determinatfon of ChemicéltContaminants in Qwfnking Water

* ’

tion of Cﬁ]orina‘ted),ygrocarbon Pesticides

N

l'QIi tle:. béténpiﬁa
- N

/

Plpose

acquaint theftrainee with the approved
thodology for the determination of LiMiane,

idm‘n, Methoxychlor and Toxaphene.

Y 4

-

o

»

Objective(s):

The trainee will be mdde aware of the a proved
method for extraction, clean-up and analysis of
thé chlorinated hydrocarbons listed in the
Interim Primary Drinking Water Regulations.

it ]

1fions:

- ) .
ure and all necessary equipment

ven the proc
reagents the trainee must know the steps
1nvolved in carrying out the procedure.

Instructional Technique:'
Lecture/Laboratory

\

Activities: '
lI. Introduction

!i .
l ) ;7 .‘ .. .

ipw.1. 11 77 ‘ LR

Anau,;jcall Method .- o
Summary ‘nd Questions

”

1formance Level: Participant Material': Instructor Material:
The trainee should be able to answer the * lInstructional material Instructional Qutline
estions on a .test concermng this method Analytical equipment Chalkboard
Ith 66% accuracy arg}reagents Slides
1t Time: . Le®ture: 60 minutes .. References: - v
. * Laboratory: Two (130 minute Labs) [Method for Organoch]orme Pest s in
- ' - ‘ Industrial £ffluents, EMSL, EPA, Cinti., OH.,

45268, Nov. 28, 1973.

-t

e

S E13-1
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Page 2 of 2

—

Title of Course: Methods for the Determlnation of Chemical Contaminants

)

-

in Drinking Water

Unit. Title:

- & . -
Determination of Chlorinatgd Hydrocarbon Pesticides

~

1

’

b

| A

Time

Lesson Unit OQutline_

-

—
Key Points/Cue Aids

*

00.00

00.15

I,

III.
Iv.

" Introduction

Sampling
Monitoring Frequencies

MCL's

-

-r

Analytical Methodology.
‘A
B.

C.

-~

D.

Extraction S N
Clean-up
1. Florisil Column
_ Elution Rate
tauric Acid Value
%, Sodium Sulfate Column

Gas Chromatography \

1.
2.
3.

Equipment
Standardization
Interpretation of Data

Quality Control

]
- Summary and Questions

Closing ' ’

q
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Page 1of2 - -«
.-

-

- . \
'le of Course: Methods for the Determination of Chemical Contaminants in Drinking Water

. .i %
"‘t Title:, ' Determination of Chlorophenoxy Acid Herbfcides ‘ . .

’

L
~

poseo ,‘ - *

j acquaint the trainee with the.approved
methodology for the determination of 2.4-D
_id245TP Sﬂver ..

ok

Objective(s):

The trainee will be made awere of the approved
method for extragting, hydrolysis, esterificatid
and analysis of the chlorophenoxy acid herbi-
cides listed in the Interim Primary Drinkjng

' . Water Regulations.
d "\‘ 2 / )
l ' ~ ’ - T
L] N 3
nditjons: ’ Instructional Technique: ‘

volved in carrying out,

' ‘
I - ’

the procedure

lven the procedure and all necessary equipment
dr agents, the trainee must know the steps in

Lecture/Laboratory or Demonstration
F ’ 4

. \

4

- - .ﬁ r 3 }-
ifomance Level: Participant Material: Instructor Material:
The trainee shoqud be able to answer thé ’Instructional material Instructional outline
estions on a test concerning this method Analytical equjpment Chalkboard -
th 6% accuracy _ ; and reagents Slides
L : v :
I | !
‘l ,/j; t ‘= ‘? - 1 : o y
- : . .'
1t\T1mef Lecture: 60 minufes . . References: . ‘ S
, ' Laboratory Two 1180 minutes Labs) {Method for Chlorinated Phenoxy Ac1d Herb1c1des i

Ly
Activities:

'1’. Iﬁtroductioru'

!1. JAnalytical Method
111,

Summary and Ques tions

. M , t -
l ( . : - '

|‘ . ipw.2.11.77 -
ERIC .

, I

45268, tov. 28, 1973
-~ . \ . ’
_H {
P & A “
1 . 7 E14-]

Industrial Effluents, EMSL, EPA, Cinti., OH.,
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Title of Course: Mathods for the Determination of Chemical Contaminahts in-Orinking Water
. , .

Unit Title: petermination of Chlorophenoxy Acid Herbicides

I

s, e

Time

Lesson Unit Qutline °

LY

00.00 -

00.15

00.45 |
. 00.60

I

IT.

Quality Control

It roduction \

Samp}iné
Monitoring ‘Frequencies
MCL ‘s i

Analytical Methodology

Sample Preparation -
Extraction
Hxdrolysis
Esterification 1
Gas Chromatography
Equipment
Standardization
Interpretation of Data

Summary &nd Questions

Closing
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OPTIONAL UNIT < y Lo

»

A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES, .

\ fdr the ' -
PREPARATION OF CALIBRATION GRAPHS * ‘/)

S

3s applied in

L]

WASTEWATER TREATMENT FACLLITIES
: and in the ,
MONITORING OF EFFLUENT- WASTEWATERS

>

N
\

" .
Develeped by the

National Tradning gnd Operational Technology Ceater
Municipal Operations and Training Diwision
O0ffice of Water Program QOperations
u.s: Environmenta]tPfotgftion Agency

IN.cg.EMP.1a.1.77
CH.IN.cg.E a : 130
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EFFLUENT MONITbRING PROCEDURE: Preparation of Calibration Grapns

/
TFhis opera%iona] progedure was devq]opgd by;
. " 'NAME  Charles R. Feldmann ‘
ADDRESS EPA, OWPO, NTOTC, Cincinnati, Ohio 45268
POSITION Chemist-Instructor j
EDUCATION AND TECHNICAL BACKGROUND
8.5. - Chemistry
M.S. - Chemistry , *
1-1/2 years Industrial Chemist
4 years additional Graduate School
4'years‘college Chemistry Instructor
1-1/2 years DHEW - Air Pollution Program, Chemist

10 years DI - EPA, Chemist-Instructor

.
\
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I\ 1. Analysis Objectives: . y A

.

-

PR

/

EFFLUENT MONITORING PROCEDURE:~ Preparation of Calibration Graphs

- v . .
/ A .

-/ 7\ . " / . '.

-
L 2 * »

The learner will prepare a calibration graph and will use it to determine
the concentration of a chemical constituent in g sample of sewage effluent.

The word concentration means how much of the' chemical constituent is present
in a certain amount of sample; 1.0 milligram/liter is an example value of

concentration. _ ‘ ‘ .
. - . 1

. Brief Description of Analysis:

In the field of water pollution analysis, calibration graphs are commonly

used in two areas: absorbance and transmittance measurements. I[h the®first
case, energy, s absorbed by-some chemical constituent in a solution. Id the
secend--case, energy is transmitted by some chemical c®dstituent in a solution.
The amount of energy absorbed or transmitted can be related to the quantity of
chemical constituent in a water sample by means of a calibration graph.
Examples of absorbance megsurements are coiorimetric determinations, such as
nitrate or phosphate using a spectrophotometer, "and the determination of ,
mercury or iron using atomic absorption. 'Examples of transmittance
measurements are the determinations of sodium or potassium using flame
photometry. i © ' .

Two things must be.done in order to®prepare a calibration graph. A4 series of
standards must Be prepared. A standard is a solution which contains a known
amount of the same chemical constituent which is being determined in the
sample. Secondly, the. absorbance or transmittance of these standards must

be m335uredf K )
In order’to actually determine how much of the chemical constituent is in the. -
sample, the ahsorbance or ‘transmittance of the sample muyst first be determined.

.Tne amoynt of themical constituent is ther read from the calibratjon .graph.

L d

For the sake of\simp11fying“the instruCtions, absorbance valyes only will be

used in the following procedure. ; .
l N i}

Y




-

"EFFLUENT MONITORING PROCEDURE: Preparation of Calibration Graphs
- ‘ . ”
General Description of Equipment Used in the Process
A. Capital : ’ ' <~
’ N\
None J
. B. Reusable

1. One ruler, 12 inches long
2. Pencil
3. Eraser

C. Consumable

1. Graph paper (one piece for each calibration graph). .There are many kinds
of graph paper. In ordinary water pollution analyses, a simple type of
/9raph paper 1is ‘used. F1gure 1 is an example of the type of simple
graph paper. The main feature of simple graph paper is that R is
divided into tain number of.large squares of equal size. (For example,
one inch migh%.rthe length of one side of the large squares). *These
large squares are subdivided into a certain number of smaller squares of
equal size.  (For example, a one inch square might be subdivided 1nto one

. hundred small squares). .



)

LIS

C B

-

«

.

‘e
7

HE N i &GN EE Em

i WA | - | G 4N S &
I Ll al Ll [ RENREE : L DU . — ...+ 1
T l H y S [EANEERE IR IR B
{ L : JO sl ey { b . - - ~
[ 1 . HEWS N SR E! : Y J [
) TR it RSN 4 .
. . NN B — e . 1 ‘ -~ Hmll
Tt ) I I X 0 - TN -
) A O A ; . N SO S
S EREDTE NS SRR ! N ' e e N
T R __l_ww | e T, ) - e e -
RN EEE RANR S ! [ _ . PR UV -
TR B I T ; — ,
— [ — [ — . i N ~ ! e e e -
N RS BT IR EE RN hd I :1 = . AF - .
T T T
! IS FEnt PR . 1 i . e -
— i A DR EREERERE ; . ! -
AR R T N 1 L.y ) i I JIR T " L I R
BEE N ! i ! It 1 . — ! I i
el R AEENEE S 5 O — R 1! ; i ) - R
i ,H »HA i { H» 4 _k_‘ 4_ N \ . T . i P
i . S N i NS S ! — e b . - =
IBDEaSNISITEERrEES SEEEGASEE S ; —
! . TN B BRESEEE 4 i : { I L ! - P
S H ! 4,1 [N S ,ﬁ—ﬂw.r 1 JEN : T
L N L I L ! N ol . — ! n = . . - ——
N 111 T .-HF_F i ek It N T —
| A IR D JENEE DN B ! . N N e e g = . . -
1 | SR i 1 - » T oIl
- i DRSNS TﬂH T ) R R - - - ; o™
L e~ JE . [ | i 2. ! ; 1 2 — e
' 12 | IR R L NI . 11 L I
M.m N EREEEEAAEELERBENN N 1] b “ . .
— S — . _r_> ! W,,k+ﬁ : | ! U G,
RN L g N | L e e o e -
N T Ll 1 R Ly - i N
wo e Ty NN L SR IR ! . N
SRR I SN N L } i U
D! 1 s MBS A U S U : 1 M o,
[ N N — D —— = -
| 1 | NEEE B L — P S S,
ja B NS RN e —— FE: - - PR
[N ! ! i L [ | .
[ AN il TN T L — e e P - —
VAR SERUE R EREEN | S, N
! { 1, s J N R 1 4 . —— —
: T T 1 MR M L L L el ) e e -
| AT B 12 N — Ll L4 . ..
Y i e [ PN i . s I n J— o !
i 1 4 J] N ESETE N BN I N L . -~
n T ! b ) 1 ,< —wr — ! ,lﬂ 4 . ‘l’l«l#ti.‘!'”
] 1. . RS e b . N -
. ! — 1. | N -
——— . 5 , -
T i ; ! ! . -
i 4 i i i w +— a"i' |IA11||II'“
L N ! i L - . o . —
) LT N ; TR s : ! R,
I ! . It . P
[N [ AN O Pl | R
P EEE i [ : L [ R,
| dd 4 ] I N ! i i e d et . e =
" ,4_.M I : .
al - 1L i — F— 4 E e
, L v A R ; T : ) I
s i N D | L X : — b i
1 L] i N [P U
NI 1 ! ﬂ# } 1 N i [ S
N ! I L. I\ H - . - —
el S ‘ L S DS
I i . I } - e e v n - -
" i Ll n i . e hd - — e —— . N
N e i
1 s Ll — e o e —n _ .
T
A : I . e 4 e m o e = aew -
e el -— — - - - - . - =~
] RS S SN N
) 1 . - -—— - e e e e PR,
T
T S S L I |
- I LT LLlTTwI T .
. -+ A - —r e wa— m e  —— - ——— —— ———— 4 -
) - ; . ——- . P
| -
Ll
f
’
. @),
—

s
Q
PAFulText provided by ERIC

E




FT-6

H v 2 N S— + ¥ — -
. W . > _ P
[ < : L
S ni ! .l N -
- — = L -
= + ; b S T
- 1 L SRV S S I
. : ! - ¥ l T o T
— : it
. A ! s S g
Pl - R e S B Y
: 4 b e el e — e b —
; I
I —— 8 P S— - -
1 ) e w%mf T oot J
n . I . By LT N
i & _ — Sl Sl
1 I T ! | S
\~ I T T . - - -
i _ "| [M‘ oo
— -+ ~— . e S SN S
R I 0 I T B
g t - i iy I
F . : 2 . N
»h. ﬁ w ] _n lm —_—— T
1 Mﬁ 2 - - J*w : val!
‘ e ses s V7
DR .
N : S —————— il I
N S %N I S ol —
.m T oY S R — i i
> i
= ] : , P = W
S —] ! — LT Y
. w i i T e o e e
_r A ey - R ke - =
F - - ey Mo SIS g S .
W. ) - o T ey ! - 'Qovxtuﬂ.fl i S - k
— — = e 2 - i ;
- —— P S - |
} — »li;t— _—— e — - e - _ ~1 . -
: ! .
P S —_— — , ..ﬁ.rx.: i e A
T iy VO A m— e —— . e & - ’
F ; e . e T el S
74 i —— ! LT -
_h : e A
ﬁ.. u' N 'nml ﬁ !..f"\llril’ll I
—t-- s = e —egmae 1»;*..' - = -+ -
—~ - | - L e e
e - i
J U D it R
5 ! -~ [ B
) : : - R
. e ee—— R e - -
b O SR oA Tl oot
— W ] , uw LR R S
; : - R VU W ——— Al «
h Y 1 g e e
S N — ~ — H H
——— ; ———— 1 e -
. I 3 — DT IT . T
i Ty vy — - . B T N — » - ——— — et
D e e
m i - -4 [ESRNPY S i - ed e
——e —te . - - L.
wih.lrlqr - .rﬁ BT Y S s S VU SIS :
) Sl e D el BN !
r — -1 - “ - ———e r* . [ N P
. ; i N i |
e e - - - . - N
LTI I . . f ;
l . y i ‘ . '
S . - - el
LoLLTLlIT : B _
- : : !
e . o
. L L
‘. Y _ _
w !
Al
» _ ) -
~ .
»

L

-

Q

ERI

>0 G EE &N e =
L]

FullToxt Provid




-

.

»

&

L4

ll EE+El Bl IR BN I O =

. 4

.

IC- -

"E

T . Li 3 | Y ! ! ra
L T 0 ™
. M 3 ) L il i i -
! L 1 LI R [N B -
: [ L : il N L — . .
! — L i Ll ’
L1 ) | . I O A -
b ! N ———
L v —_ - - -
. i n ———— e . R
- ! ~
— ' < Lo b
. Ll Lobel Ll . . : e o oo o
" i . Ll | T PR
i hd —
| N _——
s N . - ——
) N N i ’ P P
. - R . L —
. s . . .. -
“ N ‘ ' vel o £ |
* v
Iy N ! AY LA# i - —
. N Y ‘ [ —
. T i I L 1 —l —_——— e -
_ P I SR A R _ " ' T
. TSR R NS AR i - - h —_—- -t
- T N ) [ “ » - ! - ' _ - ——
- o . i - 3 -
(2] s } J
. . N > .
L4 —— - -1
N Nt n L Ly AN —_—
Ly I - . A
m > - il L i ‘ I L0
. 1 i da . o LI ! L tm -
L] O [ ' | N L)
———
M B - I I ‘ L]
P . IRV 1N N O N - - - -
L T I i
Y —t L A ra L] p— - -
v 7 C
- L s N - —— -
. " ~ 1 A — B
" C Ll L ot | iy I'l.lfnllwl:'lr..vl»!! - - —
< 1T I L] : 28
S ! : PN R Lot . C e
Ly $ BN TSR ! . [
T i 4 IR SRS 1 —_—
N Ly a . I Tl n . ! -——
. . i M s & N i ——
’ il Lo —— - A L e
! " 1 ! LY i [ - s a il —— .
; ' N L # - e
. s i . L L PR e
« L L i . v
: H P e + 2 L e |.l.|'l.|.l’|[w|.||| o -
-
F) i | T
— — —1- SR
b | iﬂ\ T T
b Ed i ) . - » & - - it
, I . Eam— = s
Y — N R O Gl . T .
e M
T I R S ']
: a P UL . — ———eiei} maem o
. 4
i +
. 2 s . - s . —— 4 ﬂ. . ——
P I} v — N SN . s T
, T4 | L.
N VO AT da RPN S S
] . . 1 ol ‘ol s i B I JCCRI U SN S
[ . o~ TN —_——— AN I, . d - ¥
X + o - m ———— ., _——— - PP S -
SUSURSEENR SNSRI AN I SR [— S R S .. —— e 2N -, Y
DA @ - . . P
“ - e e b e e fomma i dte e am e A e . _ .- LAl oy [ |
- - hd . 1] N . {
e s it = SR _ | . i T
b oo o e . —eeene . Sy e - Z . ' . . ] .
“ - | €2
Sl —t - Endiade e e o . . A] . ( v +
: S e e g ) - A ed — ks R - . : a
- — e e e en. - - FUNDUNS [ 3 R FUDE ., o [ - m
~ SO U UG U U 0%, S Y. S U EURUR S S 4! -
N | .
S I.LI. \.I P e - -4 - ' - . ,’u
lL_ - —— o — iﬁ‘v.ntvvk. PR ' - PR [
| e e - A . - - - - 4 o N
Y N Y 3 - Yo
£ ‘9\ ‘- - .
.
. .
. > , \ - .
. . g . .
f A P
v - 6‘.& M >
. . . L Y . -
) .. ui
. -
. B F1-7
" & . N N

Aruitoxt provided by Eic:




e —t
- [ S
e e - ——— - = - RO - - -, ;_— . - | S, e b v
e —— - ———— Y S U
2 e e e T S B e
4 i . e — 4 lJ.
- f IN > R S A S <
_ “ e el
L . [ . I -
e — -
r — L b J G —_)e |

r—‘
|
|
|
|
i
J:/;/‘,
]
I
]
T
|
i
'
+
40.0

"] nﬁ A
$
- —

P

» i — VR — .

[
T+ttt

1 4

. hd -
' S SN . — . -
. = k , : La Al et B
:
oy . [==]
- — - -
. =1 ™
t

—— .
=

—_ ———— -

i ——— B —

n-;.-tiﬂ.!lubfla B S
l’._\ - e

—. = as
i

- s S

el L S TR ORGP SUN—

<

wd —
. m T r.] =~

3 b : g

o

3 ! - I — 7 L
+ - ; I o o \\

15.0

—

— y ST A —
— t - e ittt S IR
! 1 TIiITyIIAETD

1
|
Mﬁ'
|
]
|
|
i
10.0

: e e -
W Rl e e 3 -
— e e el SR -, -
J [ [ - —_ i —-—————— _ - - K , * a
Rt RIS | T
( RN ! ; “ i
Lo - Y
[T - - - '
L' 4 .v... 3 . -




ks
!
i
?
|
red*
FL—
|
1
[
Iu
1
i
I
20.0

. .

[

}
‘e
W

[T~ | I T S S : L
R S T | e Wr#: . -
e e B SN . - —

|
; . \.\}\r\\'
o
t
!
|
| “
45.0

|
40.0

| O - —— —
’ : -
/ T A B

35.0

30.0

— +»L ey X - -Iw /

FIGURE 5
M
)
4
mg
25.0

» os— —
I ——— Il TTIeITTTLT I
ip— B ISR St -

i, —me — ey - [ S
[ I 2
ya S . - IS S

N

)
-+

i

i

|

i

!

t

f
15.0

!

t

}
1

|
10.0

S ——— Fawr il X o R
Y it Rl tmeeivie Srasetebel et A SIS the
\\ Voo e e b e e e b e - -”u, e e ‘A_ .
) N SR St B i | - e
el T e _ m e
- { 4 M - r\h

.

»

Y
-
[

0.400{-A . .
0.0
139

0.700y -~ — -
0.600f — —-- i)
0.500

0.300

0.200

0.100

0.00¢

. . o . F1-9 -




-~

- - y -
- 4 = .
- .
B . £3
. N « ~
* Lt .
. . * !
& hl L T v 1
_‘ < T T ‘
- -~ % N + . N s ~ \ . , ’
¢ . . “ ' r 3 n . !
. . . - B . . H -
[ . m ,i, . iy - 1 .4., - - _n , . w..
- - - - RO : S .
PR PO S, \ e ,
e { - - . s |
el e e ey - e -t - -1 . -
- e < A . w G =t e R . . -
: b Sl ; ~
S S GRS ST R P - — T
e S D T T W - - [ ——— - Lt
N A . g - R —
e e - = b o - ol e e - e —— - - - - Arr". w .- N
[ T el e e v e ee eem H U
VL N SURUUTUURY SRDURDURIRPUINRVRpHE G USRI DU GSSNEESO - - R - ceem e
v [ UUIPIY UL UURY S TSN PO UISAIVUURP U S S . - l .- e e e - %
VU S GNP B R S SR, — PR, — ¥
R L ST Y S-S (A B e
- - L l ;
he i S P
o e e e v T N P T I
T,(l g - o R e T et b b - - - - .!.l;r
ISP S —— — PR FU .

A

-

. -

qi
. - > RS S
i -
SV S IU . Lol S
-

G R U SO
Foom o e e e i e e e o
¢

L

ORI SN |..- I
L. - P - U SO SN T- - e e e
b~ 4 R S T il
b e - PERPUTUY SHRPIDINIRSRY SEPISPUNG I DR SIS SIS W [ S - P
lllll —— - 2 - [FUDSI S " — vt e Lo
B L T TSR T LTI NI
— I DR SR B oo
I - e e gy SRR
NS (o (U Cuvu Oy (s VU GO U [PPSR (S
i — I I
. - -
e —— PN S b - -
f ; , S .
] e = VR Pk = b S ——— . s ————— A st - - — -
SIS RS St B Silise i
Id
- - - B e ettt
T T T . PR S S
N  as —f - .;wi U U GO SO S
— el et e e et e = an e e —_
e — - 4 M = - ~
& e : e I e
b b v RTINS BSOS e A e
Nt S I SorTTIoU T oI e
r (V' m B T i Py - HIA&-; ”lllll I’ !l. .l - LT - 7
4 . & i ced e s e e e e e -
. %} T e e e e Tt T
e - e s e s = i < b Sl ~ e l—. —— T - ;.; - M - —— e = =
L] R S e - - R
e et Il - i iy IS RSt
[P U 3 - I S [ - - - + PR Y. »._\

- A ! BT W 3 e - |T - oA
p——— T T e
AN, AN S : P O S i e
SRR SRS PO SN UNIRPUVIEY SN - - e - roeo-

— R . L - — D e —r - A,
A 3 v - n . -
. e e
S Y S Y s S
R R G S SN S SES - N, _— ..Uf
S B S S - i- R
[ R SR A S e g e § ome e+ = ode ot S
- = S i E U A 4
. _\.(.Clv"»liltl,l.f T S i B i SR i e em = ._ }
po—— - i i e s - - . N - . . .
: & —— 1 M S ——
e ——— |.,iﬁ_ e o ! L .
D . I . R
!

P ..,.v;\. PR U . -
e - [ . - [ e eeeen - .
- ~ | .- .
- | -
- - . . . :
T P oo ; R
- - b - ; !
- - _— - . - - - i H -
- ' . . .
- - .‘. * ‘ - t

0.200

0.100

" 0.000L

35.0 40.0 45.0 50.0

30.0

-

15.0 20.0 .25.0

10.0

5.0

141

0.0

142>

3

Q

7

E

CRI

PAea

»

= N Il Il N N

[y

’

‘n

»




L

i

S e eieyan 4 b

e b i b ol

+

CIANTLod
-

e e e e

B o s -
e e - - -

0.0

. ‘ P '
. ) . ) .
N ﬂ [ . - . . ’
i ' ; . ) . N <
- o - R - [ . | O
g S oo L b - : o -
RS S £ m u : : -
[ Tt N N T - F " ! . \rn
L ¢ R Hlxlra. '.,, H ‘ - - . :
o e e - H. - . - e — | - « | i - . P
DRGNS rH:‘,mK-.:-”:..,P,.,W A 1 e <
o e o e e e a - .- P - - . } —— - ¢
e B ST S S ,,m L _ AR
ToIILT :,.”....,-#.H,wnum.!f“.!:.: [ S
e e — m e e e e - B e TN - . P S :
et | SRRER [ et S IPSEIS R I -
PR SPSUE W B NSl O W OO S, .;;? e T ﬂv.
W s I T,(.‘.H“.o..nuu PR S S M A S = .
phbh B (SR S w.“-.!,..r.,w..u_ﬁ. CLITLT Lyt
Gl B S U - D (A Sl Sl ;ﬁ T
B e e R SR (U IS s Sy A
OGRS NSU PO S RN S .,ylwv,«!.l,h,.,., —- e B M P .4,.. SR ] nU.
e o e e e e - PR S LRI . - - . e . - [¥s)
| iy St W et S ; e NS
e o Ut SRR SO P (VR fﬂ. —=- wm.u - ,
> = Sy Sk Subupus e e RO bt S o
S T R Sniintiusshigy SSSrbun S S iyt s
B %. SRR SRS R SRS S S

IR i S a e SIS T SOl S Sl
bttt N Sncii ittt (b ebet Sl Sbtntiuubl G oo 4” .
- e n i ol e [l bt e i e e s s i & s st s o s o s A b — . et e e me e ee JEPRPU PO SR | -
i I R e e R I T I -
Y-S I SRS SR, U [T ST — S 5w
= e f S sl et SO BRSSPSR BT S R
S A G O O ,lpl-tvﬁyﬁ e )
T hain o S (s S O S S R .. .
et §f S (evuo il S S (e A .
T $ _ -
P VR R 1 [ o, . e .- - T - .-t - [en]
PSR A D [ S *
,;H,nn.,:u; S Sl SO S I .
. A l R e -
gt i Ibaat el T e R R -
R R T R .. ﬁ - N . o
U S Y o P P A v N
!s-.--,o-s-,Ti,,L( W; . n . * e =2
e ) S ) Vo -
JEVRE T - e e e S SV SR S o e e e e e - . [
o et FE b s el (el RS S ,
- - — !.1~ I e T R TNV S - - - boeo L
Tl.‘ | e U w e a? .iweq;lic - 4 - .- t 0
- - [ O - . a B J ] - . ~—
EESTRCINES EEEEERNNE EEERERIE SOEE B H_ A . \
e B ey EIP SRS S i B
. ) _,w ) ] o . H .Y .. o S ” .* _” . .M \
| PO, 4 - _ _ { [
e _ } : e LRI R
- i 1 # * o
: ! . S R | . pe
S “ | , | ! . .
. - ] ' . h. I ! '\ .
o <! , S ’
i * = <

0.700,--

0.300

0.000

O

: F1-11

Aruitoxt provided by Eic:

E




. :
" -, ' . M . m | :
. ; . - | ! i
_ﬁ - - " - + b B \
w e :
“ RY B P -;.L..‘ ! ” T
PO SR U U SR S PRV Y Y [,
- nzaow;!l'lt.{v.v e e e B S U " -* . | b -~ N
e Bl Subuuni Hh SRS bl (el e
R U S PSRRI AU S S AR RSO (O S
SO I et el ISR B R SR (Y e
T T o B S - - Pl i — - - - EERY
. Ty Sttt B Eypte ey Sl FOUTS BN BUERR £
. - el o st Ssgarl It Sstiel Gl Sl i -
[t & Inssetsttosdiiiest S Sihbatiuys spmsinil Susodt epliiestl Sbapoas Shifububuinninc S Soanty SN
s | Dt T?tHlHH!. SRR SRR SRR SR SN ﬁu.,,..r- T -
) il § et s Dbt ..iu.zl,.;m,mvww DU Gt S (i SO
T T T T Ty T T Ty T L el RO . S
b JRSEUU PRSI S S SR SIFSSYRSIS S —f e s — H e .-
= RO D S e | - R [
INNSRNRNENOR § OIS USSR QU SIS VR G - * .- -
e e b —— L - - - - - — e ——— —.
* ﬁt.v S G SPUPINIURPITIRI SO SRS SIS, SYp—— A - - “ - - o e o b e XL
I oy W (ot aiabeses s sl (st il [l Skl S el
RN U IO S S (RS SRR ¢ W S SR SRR S
B S S S
A I SR IT.LT% L — - . |W R e ST S
i o e———— ] S il taas 7l S it bl B
SRR . e —F N — -
1. Z J— e o e e | -
PSSR B S 3 A G U SRR GRS RN S L
i I NN (D USUSES SUUPRPIDGE ESNpUP SN, D l»ﬁ-...ls-;l RSN S,
DU Y - o~ [ B R S -
T SO el IDUNY DU S SOOI (MU DG SR v G B
R ) SISO SN S Sop (RN S U SN RSIY SUIMRIp,
DU R ) APSIEA — I U - PR O - =
e - = N R (. —— e h, - - lm.vl
A JUtunl W G S B oy S eyt i Seduiuisl DR Sy S /
= — JER ORI AR DU R
it A I T\H SNSRI SR UG INURERE S ’f* . N
N PURSLA PR O s Sumt Sennll R (e U
) (5 SR S [N S ‘ Z . i
R B S S oI IITLT I
5 R R R S T =
- — SN G (AU S }.,S;ilT [ [, S S e b
SN S f,.fxls e B ey s anu S
_ . et ) SRR P S h.H..HH«H S DI Mnht.,ﬁ-.r-i (PR (U S G S
Ot B AN SRS RSP Gy SRR S P
B T T e e el I w - [ ~1- -
! T T T — T - - -
7 H.tHHHHM.H%Tiwﬂus.:'xl,ﬂw..xi...HHHu:.,,r e e & LT
UGS S GRS St BT p.f.fi;,,i, o SR -
: pounssaabutr g SRR S (U SR S SR N 1
o e a FURI. oI G SR e 4 - .. .
e L e Sl Ha S -t S
SR A W YKT-”,H;\T..H&: LIV o ! |
J R e - - b ‘ . *
SR SR (S w A .,!w . i
PR SN IR O S - |
[N . w . [ NS S T - k- ! - -
~ e - e S LT TET i - [ . .
.. R N | .
} PE I - . . .
T L |W P A .
! e H : ,
- _ _ ‘
* ) ) ” f |
) W s Lo , _ .
. =) <
2 5 ] g 3 2
o - - ~ - =
= < <) ) = <
~ N - . , .
13
. IR o o

6

5{3

4
'l BN B B B S S BB B D B B BB B .

45.0

40.0

-

15.0

10.0

5.0

145

0.0

14

IC

Aruitoxt provided by Eic:

Q

E

2

N




|

L
I
‘l
s

!
? t
- '—f—r->v- Y ———— .
!
t

|




L

0.300] -

0. 100

5.0 30.0 15.0 20.0- 25.0 30.0 35.0 40.0 - 45.0 50.0
150

0.0

-

te
.
Y -

4

---&49-'—--




I
it
|
'

it N kil Nl Sl it :

] s e il ek -—

/ N L Y + [ VU . - b T
;lA.H-.ittm‘r e W — ot =
— — l/ﬁwww e e e e LI iy B S B
| ——— I R e Siul waruses sl mress: sl Sl S8 S
— X e e ) it K S
[ e S N T e e e e e =
l’l’l'v‘:l"li“ —— - — —— " / - l-.’lllq - e f o —— ——— - - ——— - k- .

X : — e e

: . 3 L \- —~ ——— - e} o s rt'LﬁtL#. —
i ~ Yt‘ - e - - - - I o .)ﬁ“l
e — - - =
: . [ AV - N
+ TRy — A
//L T AT T
N - N - I D =
=< < ; oy S
- s \- B o e b R
Lt N }// —— - Im:‘w -
- P 77\ s e S ) S
i 4 i Il | - 'I' — “ -
w L - —
c e Fe AY " m;‘.
=1 . i A\ O Y S I ’
=& , = S e e
r”ﬂ - . LT , LI,
- ———— - - Lo - -
h i " — X L 4 St ) SUE \
LB : T
= e R S I S E O
L) i |+ 4 PO S, l/lll«' — e b e oo
| =1 B
x _— - " T “1-. -
. A - [ -
S L SR N DR S T
b A " SR FUE A G UV RS £ S
0 - ] S g - ’
. = g s = Ny g il Y
, i e o e i |
[ e e oo _— n — - -— - N e I.nll
: A : : I ORI DN IR N S D
- — . ot i S P . - e
e e e el SR B i
. e 0 — — -
S i IS S, N - el PR N ‘
X e e el . i N
I ; IR el At s 2
g T - SRS s msunt] (tasutet - nn-- t
) SN U U SR B o ; I B
S — o). - e e \ 4
e BN . e el 2L
A B LULT ISR S - : PN
.- - y; - .,. & e b . rl m \h .
b e v s o - [ N :L.klﬂ!n — . ;
] ) : P
e | I e ied . _
—— - - 0~- - . —— — - “ A ﬁ.
Z o \ o

15.0

‘i__:




”~

EFFLUENT MOKITORING PROCEDURF : Preparation of Calibration Graphs ' F1-16 f,
VN 'S

- i N

: ‘ - ' - C 1 TRaINING

OPERATING PRCCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES -

. ! ! .

A. Graph Paper .

1. General comments l.aRemové the page containing’ £

figure 1.

2. Lay it on a desk or any
- other place where it will
be convenient for you to °
write on it.

e

Draw two \lines on figure 1
50 that/it looks like
- figure 2. .

2. lLabeling the 1.
graph paper - :

. Label figure 1 so-that it
looks like figure 3.

“

- | o ' | | o A
153

ol

Za.

2b.

la.

Za.

For the remainder of this procedure, you will
actually use figure 1 and some example absorbance
and concentration values to prepare a calibration
graph. .Additional figures are also includ®d tg
demonstrate the instructions. )

You will have to furnish.your own piece of graph
paper when you want to prepare other calibration
graphs. . '
Use™ pencil, sincé you may have to do same - °.
erasing during the preparation of the’ calijbration
graph. ' ~

mg/1 stands for milligrams per liter. It 1s

an expression of concentration. .If the amount of
chemical constituent present in she sample is
extremely small, the label ug/1 (micrograms per
liter) might be used. A stands for absorbance.

he X% axis, or abscissa.

' The A line is called the
axis, or ordinate. '

LY

. &he mg/1 line is a _horizontal-line. It is called

154
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OPERATING PRCCEDURES STEP SEQUENCE IHFORMAT 1ON/OPERAT ING' GOALS/SPECTF ICATIONS coiniNG
A. Graph Paper 3. Examine the example absorb-| 3a. mg/? A
(continued) ance and concentration 0.0 & 0.000
values in the column at - 5.0 .0.060
» _ the. right. 10.0 ., @120 '
20.0 . 0.250 o
30.0 0.340
o 40.0 £.470
50.0 0.590
A of sample = 0.180
9 "3b. It is data for a series of standards.
.- o 3c. Each pair of values (e.g. 5.0 and-0.060)
B represents a powat on the graph.
. ’ 3d. Later, you will complete the calibration graph by
N drawing a straight 19ne through the seven points.
4, Ngie that the lowest mg/] F ~
vatue is 0.0 and the high-
_ est is 50.0.
5. Mark the mg/1 axis on 5a: Note that the entire length of the mg/1 axis was
figure 1 so that it looks used. Always use as much of thig line as is
[ like figure 4. conventent. Do not, for example, use only one-
half of the ing/1 axis to mark off the values. .
5b. Also note that each of the large squares is marked
as a whole number of mg/1.
5¢. Two of the smaller squares equal 1 img/1.
, 15¢ , 156
) F1-17




EFFLUENT MONITORING PRUCEDURF : Preparation of Calibration Graphs

s

OPERATING PRCCEDURES

STER SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

A. Graph Papef
" " (continued)

3. Drawing the

. Galibration graph |

. 157

. Note that the lowest A

value is 0.000 and the
highest is 0590,

. Mark the A axis on figure

1.50 that it looks like
figure 5.

L

. On figure 1 draw a vertical

line from the 0.0 mg/1 .
boint of the mg/1 axis to
the top of the graph.

. On figure 1 draw a horizon-

tal line from the 0.590
point of the A axis to the
right side of the graph.

It is generally not considered good practice to
have A values greater than 0.6 or 0.7.

’

. Note that the entire length .of the A axis was used

Always use as much of this line ds convenient.
Do not, for example, use only one-half of the A

axis to mark off the-values.

. Also note that each of the 1arge‘squares is marked

as a whole number of A units,

. One of the smaller squares equals 0.01 A units.

If transmittance measurements were being made,

the Y axis or ordinate, would be marked T. T axes
are always marked from O (bottom of axis) to

100 (top of axis).

. Figure -1 should now look 1ike)figure 6.

. Figure 1 should now look like figure 7.

. The intersection of these two lines is the point

represented by a concentration of 50.0 mg/]
and an absorbance of 0.590.

155%
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OPERATING PROCEDURES

STEP SEQUENCE

3

INFQ}MAT[ON/OPERATIQG'GOALS/SPECIFICAT[ONS .

© TRAINING ~
GUIDE NOTES

A. Graph Paper
(continued)

r

4

(W% ]

>

5.

6.

. Using the same technique as

in 1 and 2 above, locate
the next five points on.

Figure 1.

. Lay your ruler on figure 1.

Look along the edge of
the ruler.

Draw a line between the
0.0 - 0.000 and the 50.0 -
0.590 points.

3a.
3b.

4a.

ba,

N

6b.

6¢.
6d.
be.

The point located af 0.0 and 0.000 is at the
intersection of the mg/1 and A axes.

Your graph should now ]ook like figure 8.
analyses may requ1re more than five polnts

Some

So one end of it lies at the 0.0 - 0.000, point,
and at the 50.0 - 0.590 point.

The other five points (represented by *the inter-
sections of the horizontal and vertical lines do
not all lie along the edge of the ruler.

. Note that some of thé points 1ie slightly above

the line, some 1ie slightly .bglow the line, and
some lie on the line. If one point is consider-
ably off the 1ine, some error in preparing the
particular standqgg%yas probably made

This is the’ line of best fit for the seven po1nts £

Always draw the line of best fit when preparing
calibration graphs.

The ea]ibration'graph is ‘now complete.
F1gu{; 1 should now ]ook like f1gure 9.

After you have prepared &A%ew cal1bra11on graphs
you will find that you won't have to draw the

horizontal and vertical lines tp locate the points.

You'll be able to move your pencil along the graph
paper and put dot$ at the appropriate points.
You'll then'draw the line of best fit through them
to the 0.0 - 0.000 point.

[ 3

1.60

-
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EFFLUENT MONITORING' PROCEDURF : Preparation of.Ca]ibra8ioq/Eraphs ' . o F1-20 -
‘ At . ; N ’
OPCRATING PROCEDURES s ’ an ' : o TRATNING
. STEP SEQUENCE INFORMATION/OPERATING COANS/SPECIFICATIONS GUIDE NOTES
B. Determining the 1. Locate 0.180 on the A axis.| 1a. This was the absorbance of the sample. .
Concentration of the - . . -
Chemical Constituent } 2. Draw a horizontal line to 2a. It should now look like figure 10.
in the Sample. 1 the right side of the paper ~—
. ‘ *~ . ‘
[[-. 3. Locate the intersection of R ? Y. ]
~ this horizontal, line and v S
) the sloping calibration : ’
graph. .
I's o ) .
4. From this intersection, . |-4a. It should -now look like figure 11.
draw a vertical line down '
to the bottom of the pap®r. : e
A . 57 Note that the vertical line| 5a. Recdll that on the mg/1 axis, 2 of the small ~
- S\ crosses the mg/1 axis at squares equal T mg/1. ,
: 5.3, .
.. ) ‘ Sb 415.3'mg/1 is therefore the concentration of the
- ' * chemical .constituent be¥ng measured jn the sample.
\ A- 'l - ' . ! .
C. Sample Dilution 1. If it was necessary to la. The dilution may have been necessary so that the .
o ) dilute the sample, the | A value for the sample would not, be grgater_than*\ ;oo
» value read from the mg/1 the A value obtained: for the hjghest-concendtration
) axis, must be mu]}iplied by standard; 0.590 in"this set of{example data. "~ -
a dilution fatctor. YoesTr o
‘ . C Ib. The dilution factor is the ml of sample takén -« -
. : i" ) for dilution, divided into the ml to which it was
. . ’ : diluyted; e.g., if 10.0 ml of the original sample.
LT were diluted to 1000 ml (as in a- volumetric flask)
» -the dilution factor would be 1000/10, or 100. .
. ’ L
. ' < . Ic..In some deterﬁinations, you may prepare. more’ than
PN ‘ 8§ one dibution of the sample. Look at thé ma/1
. ’ . axis of figure 1 and assume that three dilutions

of the sampte gave vaJues of 2.7, 24.0, and 48.0

mg/1, before correcting for the dilution factor. -
, It is comnon practice to-use the 24.0 value, '
161 . . since it 1i®s nearest the middle of the calibra-

| tiop graph. , - - . 162
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COURSE ASSESSMENT AND EVALUATION

INTRO-DUCTION}.

.

i -~
.

Th1a';onc1ud1ng sect1on conta1ns five 1tems ne]ated to ‘assessment and eva]uat1on
.- -

1. Dally Participant Feedback Forms /

2. Pre-and Post-Test Forms S

3. Instructor Feedback Report Forms

4. Instructor Manual and Course Evaluation Forms

5. S1x Month Follou-up Quest1onna1re. (See Participant's Handbook)

These instruments serve a variety of purposes.” First, they will prov1de you with

- information you need for your purposes and effectlveness.e Next, they will help
future designers improve the quality of instruction. And f1nally, the instruments
will enable the EPA to measure the extent to which these courses are meeting the
perce1ved needs of participant groups

There is an explanatory note attached to each of the forms except for Items 2 and
5. Regarding these a brief comment is in order. Since the Pre-Test was
administered before the course, and discussed elSewhere in this manual, it is
necessary only to include a copy of the test here. The Post-Test purpose is

\ straight forward and obvious. A )

N The Six Month Fol]ow-up Questionnaire is exp1a1ned in the Partﬂc1pant s
Handbook.- It is expected that you will explain these at the end of the course
and encourage the students to return them tq you. :

. . -

[
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: , (
. &, DAILY PARTICIPANT FEEDBACK FORMS
EFFLUENT MONITORING PROCEDURE: “Preparation of Calibration Graphs

Since the exact make-up of each days material is ultimately left to the Course
. _Coordinator, the daily participant feed-back forms may have to be slightly re-
Thvis tieratichal TRbarachory was deenl opsthedul ed or dropped from the Example

Agendas, these feed-back forms will not be applicable. Therefore, these

s hoW be uséd de sgiti-dée ldRBvewritten by the Coursé Coordinator to reflect

changes . ’ .
AE%RESS "EPA, OWPQ, NTOTC, Cincinnat1, &hio 45268 - —

ﬁOSITIbN Chemist-Instructor -~
EDUCATION AND TECHNIC&L BACKGROUND
. . BS. - Chemistry -
M.S. - Chemistry . ‘
1-1/2-years Industrial Chemist
4 years additional Graduate Schoq&é

4 years college Chemistry Instructoy &

1-1/2 years DHEW'; Air'Pollution Pﬁoﬁram, Chemist

-

18 years DL - EPA, Chemigt-Instructor \

-
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METHODS FOR THE DETERMINATION OF £HEMICAL CONTAMINANTS
IN DRINKING .WATER ‘ . .
. - . \ ¢ Py .
® Daily Participant Peed-Back Repprt . * Name . A
. - - Date >
Dax One’ .— . . - . : .
1. Were the course preliminaries (registration, welcome, statement of course
- ObJect1ves) hand]ed clearly and adequate]y7
a. Circle one: Low - X High
. - . T 2 3 4 :>‘5
. 4 . é 3 -
b. Comments: - . ) /)
.. 2. In your ju@gment what, 1f anything, was missing from the topies 1nc1uded
in today's *program?
- ’ \/
* “ "1 '
- 3. Identify.any questions,.oreneeds you had today which went Uhqpswered}'
- '. N, " .‘,_,1 ‘ « ﬂ .
4. Which unit did you consider to be the most effective and yseful?
S " \ . . - . .
« N )
5. Identify any unit which you believe should be reduced in depth of. coverage,
or even dropped. — .’ y
———— ‘ . . .
- ¢ o
6. Identify any un1t wh1ch you believe should have been deve]oped in greater
detail., k - . £ 7
S ’
- 7. Comments on qua11ty of presentat1ons (Rddress your remarks to such factors
h as-instructor knawledge of subject, relevance of coveragé tp course bbject1ves,
“technical level of presentation, and effec;1veness of student reference ’
mater1als and visual aids. '
“ :q;"’ . : '. . .
o ~ 160 ) )
7 /
i -
| 3



Daily Participant Feed-Back Report . Name

Day Two L ‘.

i -

®

METHODS FOR THE DETERMINATION OF CHEMICAL CONTAMINANTS

i

IN DRINKING WATER

“n
s

Date

©

In your Judgment what, if anyth1ng, was missing from the topic$ included
in today's. program? i ®

~

Identify-ény yuestions or needs you had today which went/ unanswered.

/
' .

. -Which unit did you consider to be the most effective and useful?

. technical Yevel of pr
. matérial vjsual

‘Identify any unit which you ieve u ' U i h of, coverage,

or even dropped.

a Al

* Identify any unit which you beheve should have bdin greater

deta11

L,
_ o .
| on quality of presentat1ons (Address your remarks to such factors
as instkyctor knowledge of subject, relevance of coverage to, course objectives,
gsgntat1on and effectiveness of student reference.
ai

) ) <

~

/

Was the 1aboratory sessjon helpful_and at the right level? (Any suggest;aﬁb~\\\
corcerning the 1aborato%§~ses§ion should be included here.). .
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METRGDS FOR THE-DETERMINATION OF CHEMICAL CONTAMINANTS
o , .

. IN DRINKING NATER

Daily Part1c1pant Feed Back Report . - Name

o A . ‘ Date
'Daz Three - , - .

1. In your Judgment what, if anything, was m1ssxng from the topics included
in today's program7 . ; .

Identify any qqestigﬁg or needs you had today which went unanswered.

Yo

e .
Which unit did }éu‘consider to be the most effective and useful?
R
‘Identify any unft which you believe should -be reducea‘in depth af coverage,
or -even dropped.

> - , .
Identify-any unit which’ you believe should have been,developed in greater
detail.

i rd

-
<

Comments on quality of presentations. (Address your rEmarks %o such factors
as instructor knowledge qf subject, relevance of coverage to course cbjectives,
technical level of presentat1on and effect1veness of student reference
materials and visual aids.) .

Was the laboratory session helpful and at the right level? (Any sugges tions
concerning, the laboratory session should be included here.)




METHODS FOR THE DETERMINATION OF CHEMICAL CONTAMINANTS
IN DRINKING WATER . -

7

Daily Participant Feed-Back Report Name

/ ' S Date
&
Day Four -

-

1. In your judgment, what, if anything, was missing from the topics included
in today's program?

~

’ o - -
2. Identify any questions or needs you had today which went unanswered.
B . j ‘a ‘ .
2
3. Hh’ch unit did you consider to be the most effective and useful? -

N

.

« 4, Identify any unit which you believe should be reduced 1n depth of coverage,

or even dropped . .
s

I3
AN

R

5, Identify any unit which you believe should have been developed in greater
deta11 N

\ ) [}
6. Comments on quality of presentations. (Address your remarks to such factors
as instructor knowledge of subject, relevance of coverage to course objectives,

technical level of presentation, and effect1veness of student reference
materials and viswal aids.)

.

. [
Was the laboratory 'session helpful and at the right level? (Any suggestions
concern1(%\the laboratory session showld “be included here. )

7.

G1-5
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¢ METHODS FOR THE DETERMINATION OF CHEMICAL CONTAMINANTS
) : IN DRINKING WATER

_Daily Participant Feed-Back Report Name. o
Date
Day F'ive"' ' . v . N

1. In your judgment, what, if anything, was iséing from the topics included
in today's program? _

) 2. ldentify any-questions or needs you had today which went unanswered.

e
~ ¢

3. Which unit did you consider to be the most effective and useful?
‘ '

4. Identify any unit which ydu believe should be reduced in depth of coverage,

N or even dropped. .
)
. o : /
5> ldentify any unit which you believe should have béen developed in greater -
- detail. ) -

AU
\

ettty aaeta st sty
.

1
”

6. Comments on quality of presentations. (Address your remarks to such factors
‘. as instructor knowledge of subject, relevance of coverage to course ofjectives,
technicgl levetof presentation, and effectiveness of student reference
materials and visual aids.) )

[

"

Was the laboratory session helpful and at the right level? (Any suggestions
camcerning the laboratory session should be included here.)

- . . /

J | .
|

~9

’ - 16y




2.

~ .

Pre-Test

—

The ana]yt1ca1 nethods to be used in the ana?yses ‘of Drinking Water Samples
are set down in the

a. J}nter1m Primary Drinking Water Regulatio?é(
Safe Drinking Water Act
. Clean Water Act \ :
\

Organic samples are coilected in ' containers.
’ £

a. glass §r gféstic '
b. glass oply .
¢. Pplasticiealy . M .

The max?mum‘holdiﬁg_i}y! recommended for metals is "“\\

a. 14 days . - \

b. 180 days '

c. 30 days

A statistical measurement for precision is ' //(
-t ,

a. percent rescovery N

b. - central tendency

¢. standard deviation \

Minimum quality control requires that daily cthks,of a étaqdard curve

be within of the original curve.

a. + 10%

b. + 5% g ‘ ~
c. + 2%

Ne
7

Safety practices should be carried out

a.. at all times .
b. only when haZardous materials are being used
c. only when the supervisors are watbh1ng

The required ana1ytica1 method, pub11shed in the Interim Primary Reguiations,
for silver is ! -

a. dithizone
b. silver dwethy1d1th1ocarbamate s
c. standard atemic absorption technigues
The MCL for silver was based on considerations.
a. cost . . ‘ R
b. - aesthetjc . i
c. health- ,
170
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1

9. The oxidant and fuel gases used when silver is determined are

a. air-acetylene . .
b. nitrous oxide-acetylene , .
c. argon-hydrogen

In order to determine cadmium, chrom1um and lead at tﬁe1r MCL s, the -
sample needs to
WWW‘,ﬁM
,LAz//vu444z'.4,,¢,‘ZQﬁ¢, y12:;162441i

- MW‘M (W /fyf
ox1dant and fuel gases used to det°rm1ne cadmium, chromium and lead

a. be solubilized =
b. extracted and concentrated
¢. both

11. The
are

a. air-acetylene
b. nitrous oxide- ac=ty1ene
c. argon-hydrogen

eXtract1on technique dau./ /»o&é(/)é"/ /04 a‘,/'—t—o«(,

2.) The

method.

a. direct]y
5. after
c. cclorimetricly

n oxidation $tep

171

a. necess1tates doing each metal (cadm1um, chromium, lead) separately .
h. allows all metals {cadmium, chromium, lead) to be done with cne ext:@ct‘c.
¢c. need a preliminary colorimetric procedure. .
13. The determination of mercury is carried out by .
'
normal atom1c/ﬂbsorpt1on techn.qqes -
c. a f]avejoss atomic aosorpt1on technique -
14. . The cxidant and fuel gasas used to detarmipe mercury‘
' <
_— .. .
“a. are air-acetyiene
/ b. .nitrous oxide- ace*ylene ¢
c. air only t & N
. -
15.5 The orgagﬁc forms of mercury are to convert to metallic form.
a. difficult : .
b. easy - ) i .
c. impossible A ,
> . ' . ’ > .
16. The oxidant and fuel gases Used to determine arsenic and selenium
are .
. *
a. aijr-acetylene -
b. snitrous cxide-acetylene .
c. argon-hydrogen ,
17. Organic forms of. arsenic are analyzed by the gaseous nycarcx:de

a.
b. colorimetricly ’ W I



18.

-19.

20.

21,

22.

23.

24.

25.

26.

HNitrate samﬁ?és for the reduction column should not be preserved

D)

The zinc §1urryvbrovides in the gaseous hydriﬁe procedures
for arsenic and selenium. .

a. -for the reduction
b. the hydrogen for the flame

c. the hydrogen’to form the hydride . < )
Nitrate is determined ' in the cadmium reduction method.

a. as nitrate : g - : y

b. &s nitrite : .

¢. as cadmium p

with

)
a. sulfuric agid . ’
b. refrigeration at 4°C »
c. mercuri¢ chloride , '
The nitrate sample for the cadmium reduction method is filtered to remove
turbidity which could

a. react with the nitrate
b. oxidize the nitrate to nitrite . :
c. restrict flow through the.column

The brucine test analyzes nitrate as

a. nitrate - ’ )

b. nitrite '

c. brucine L
One extremely impertagt control in the brucine test is ¢

a. size of the partidles '

b. concentration of, Witrite ¢ '

c. temperature

The brucine-nitrate test “is a test.

a. colorimetric <

b. atomic gbosrption .

c. tatrametric .

For drinking water‘sampIes must precede the SPADNS test.
a. filtration B ) .

b. use of the electrole '

c. distillation

Fluoride samples are preferved by the addition of -
a. nothing )

b. nitric acid , -
¢. mercuric chloride 172 :




27.

28+

30.

31.

32.

33.

34.

35.

" a. distillation

The SPADNS method for fluoride is a : procedure.

a. colorimetric
b. atomic absorption
c. titrametric

‘

The distillation procedure works by

distilling over the interferences and 1eaV7ﬁg the F~ behind
distilling over the F~ and leaving the interferences behind
forming a color with the interferences

O O o

A new batch of acid/we€er mix musf be used

o do
£ o
I 4
M
3 o
3
Iad
o
o >
3
w o
o o
—
c w
'M‘
»
Pad
c
-
>
7
o
B
(=]
x
=]

a. the fluoride is not distilled -
b.. the iron carries over -
c. sulfate is carried over

. For drinking water samples’ . must procede the electrode methad.

a. nothing
b. distillation

c. filtration . .

. i .
The e]ectroge must be connected to * for the F determination.

a. pH meter with expanded scales .
b. specific ion meter

¢. either of the above

' 1

The electrode itself and the account for the small number

.of interferences.

b. the TISAB buffer
C. the complexone

Barium is determined by

a. colorimetry .

b. atomic absorption o ‘ v
c. titrametry . '
The barium samples are preserved By adding

a. nitric acid ‘ . :
b. sulfuric acid - -

*c. mercuric chloride

»
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- . . . /1-

36. In order to express the value. of"total" barium, K step \ '
must be performed. . \\

a. filtration
b. - weighing
c. solubilization or digestion
, .
. 37. The apprOVed method for residual chlorine determination for water supply
: . samples is the . ¢

a. o-tolidine ‘
b. phenol red )
c. DPD ‘

38. The kit form of the approved method

a. can be used, Y
b. cannot be used

c. must be applied for under alternate test procedures
39. Chlorine samples
. can be preserved overnight

«can be held for 48 hours
cannot be ‘preserved

O o

40. The turbidity sample must be taken

in the plant
at an entry point to the distribution system
c. 1in the d1str1bu2}en system

(@ g +
. .

41. The reason for the MCL on turbiditxvisvbecause

a. it may interfere with disinfecfﬁon
b. it makes water look bad
c. 1t makes water taste bad

42. Turbidity measurement must be carried out
a. a nomber of times bése& on population served
b. ence a week 4 ) '
C. once g day ( .
43. The Interim Primary Drinking Water Regulations
a. ‘become effective in December of 1977

b. became effective in December of 1975
c. became effective in June of 1977

———
*

44. The Interim Primary Drinkihg Water Regulations include maximum contaminant —

* levels (MCL's) as well as monitOring frequencies for .

a. chemical, bacteriolog1ca7, radiological contam1nants
b. chemical, bacteriological contaminants
c. chemical contaminants

174
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| : /
maximum hoiding time for the chlorinated hydrocarbons samplés is
14 days » /
7 days -
none '

LY

pesticides which are to be monitored are

endrin, aldrin, lindane, methoxychlor, toxaphene
endrin, lindane, methoxychlor, aldrin
toxaphene, methoXychlor, lindane, endrin

pesticides are extracted from the sample using

hexane .
petroleum ether-ethylether
hexane-methylene chloride /

chlorphenoxy herbicides to be monitored for aré
5 7P; 2,4,5 T g

57

-5 TP

* . 2,4’ ; ,4,
. 2’4’ ; ,4,
2,4, D; 2,4,

- /’
herbicides are extracted from the sample ysing
. : /
hexane ;
hexane-methylene chloride ] ;
ethylether B

maximum holding time for herbicide samples is
14 days ' .

7 days
none




Regulations ‘ Nitrate-Brucine —
22.a

la. 23.¢ ~

Sampling © 24.a _
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. REGULATIONS

‘ N Pbst Test Questions

P-

. In order to use a method not pub11shed in the Interim Pr1nary Regu1ations
a person in a State must

a. have Congressignal approval -

b. have State approval : %

¢. have State andareQJonal approva]
SAMPLING

Post-Test- Ques £ibns

\ -

2. The sampling ‘location for the meté]s and.o?ganics should be

a. in the treatment plant
b. at a point of entry into the d1str1but1on sys%em
c. _at the.free flowing outlet of the ultimate consumer *

samp]ing location for turbidity should be

in the treatment plant E
at a point of entry into the distribution system
at the free flowing outlet of the ultimate consumer

STATISTICS

Post-Test Questions
A statistical measurement for accurSEy is -
a. percent recovery e T

b. standard deviation
¢. central-tendency

-QUALITY CONTROL

o Post-Test Que§§ﬁmw?

Minimum'quaiity control requ1res¢dup11cate samples be run by
a. a]] laboratories - ' . -

b. only large laboratories
c. Tlaboratories analyzing water supp]y samples other than its own

» .

SAFETY

Post-Test Questions:
At least one refrigerator should be of type for storage of
volatile>flammable solvents -

a. normal heme type "
b. explosion proef,
c. c¢olor coded




* ' f\/ -~ iy ¢
. - "' .
. N . ' ‘ S.I!.bER N )
&7 , . A ' .
) : ' ‘. " .y .. - Post-Test Questidns S
‘ 7. The -reason' for se’tting‘ a Tipit on silver is y
¢ . 4
:‘y a. to be aware of how fuch ‘revenue could he .obtained by removal
) b. because it has,.been used in the past for disinfection
i c. because of the large amounts found in. same supplies ;- R
. 8< In order to test f'or total silver 4 . . 98- must be carried out
'f ) aa. colorimetric test 1 . a T .
-.b: preliminary solubilization procedure e
. c. filtration step 2 : : % : N
9. In ord'en‘to determine silver at the MCL the sample needs
a. an extraction. procedure . . - % -
b. a concent#ation . ‘ ' y
Cc.. no extra step : ' :
] - )
, o CADMIUM, CRROMIUM, AND LEAD
- \ - _Post-Test Questions . ‘ \
v 10. The oxidation step’in the che]at1on-ex1;,ract1on proceduré fer cadmium,
- chromwm and Tead i3"to convert the - *- » . to an extractable form
Y . L ' :
‘7 7 a. cadmium ] S : " v/
. b chromium S i " k
e o o+ C. lead L ’ : . T
| ' .
. 1. The chelation reagent\'or the mefals that {s apprb’ved is the , »
; ' L ~ N
%Poc C SR o '
b. PDCA” Lo, " . o T
. c. both . S ‘ R !
12. Wben aspirating \..‘;e organic solvent MIBK)from ‘the APDC eﬂrachon the
, - ]  “to the atomic absorption burner must be changed
= [ 4 =
L a. fuel flow 7
RN Q. . oxidant¥low N
/ ¢. aspiration rate . .
.t . N N .~
. ) 3 ) e ’
' S h ' .MERCURY
_-é- : - ™ Post-Test Questions ¥
. 3. The heatingAStep‘in the mercury anafysis istto - ’ o
LA o ./a" develop the meta]hc form of me‘cury ' . ;
. b~ “oxidize the organic forms of mercury . :
. deve]op the coldred forms of mertury
s’ “., . ‘. ) . ) A ) - .
Q ‘ - N » . 1 ( ’ R P
RiCos - 7o e e -
) L4 /‘ N - . ‘ . ?“/ I



-
4 -

- s ,

», . . - *
4. The@nun holding time recommended for mercury is - >
. a. 6months . - - v -
b&. 38 days in glass conta‘iners ' . .
c. 14 days in plastic or glass_containers :
. )
. N\
15. The mercary ‘analysis 1nc1udes A.
a. a chemical method to produce co]or T~ o N - e
b. an instrumental proeedure ’ '
c. a chemical method to produce the meta'lhc form foHowed by
P + atomic absorptmn
' ’ ARSENIC' AND_$ELENIUM ,
. e i
B s, t+ A4 PosteTest Questions Lo
+16. Arsenic and SeTemum are . measured by the gaseous hydride
method , ' ! ..
P -7 @ .’
a. separately * . . T N Ty
b. sxmu]taneous]y y ' S ) ‘ ~
¢. not . .. . . . ) X ]
17. ¥Pe atomic absorption instrument is modified - Yoo  for the gasebusA
hydride procedure . . - - - A
a. by removing the burner and inserti"\g an abs;rptwh cell ) .
b. by attaching the sample-argon flow into the burner at the ) o
auxiliary air inlet )
"c. by not using ashollow cathode lamp ‘ ) S
18. The ‘gaseous hydride procedure-ana]yse§ for ' - *forms of Ag and Se’
- o ‘. : . ) . - ’
a. inorganfic only ' ‘ . -
. b. inorganic-dnd organic (after oxidation) .
c. only free . - " ' ) - ,
. +NITRATE
. : Post-Test Question-s . -y’
* . < ’ » / 7
\11'9. The ‘cadmium reduct1on method determmes both[nitrate and n1tr1te .In order &
. to determine nitrate -
. a. ope analysi# is mide .
. b. the sdmple is passed throdgh the column and then ox1d1 zéd . ‘ PpE
¢c. a separate determination must be made for nitrite and mtrate Y B
‘ ? ~ determined by differende ) ‘
. =
20. After redyction the nitrite in the cadm1um reduct1on procedure ig ana?yzéd o
by
a. .colorimetry ' ~ ' . \,'\
s~ b. atomic absorption . s . PR .
- O ¢t titrahetmy 3 9137!/'? o ~ )
S ot ' o 62.8-3° .,




2.

23.

24.

25.

. 26..

‘b. sulfuric acid
.¢c. mercuric chloride

. ’ - ' i
N ' . . A
EDTA is used in-the cadmium reduction method for nitrate to

a. produce the color -

b. eliminate the metallic interferences -
c. support the flame

P A d

NITRATE-BRUCINE

~t b

1

‘) Post-Test Questions w .
Residual chtorine /| ' |

a. will interfere in the brucine test by bleaching the color

b. will not interfere - :

c. will interfere by oxidizing the nitrite to nitrate®

Samples to be run by the prucine method for nitrate should not be
preserved i th

b
—

.

a. nitric acid . ’ ’

-~

s '
Sodium chloride is added only to the b1aq§ for , ) samplgg'

3. “saline water e m T v T T
b. fresh water - -
c. <oiored water -
e : ‘ A
FLUGRIDE-SP :
Post-Test Questions

The SPADNS method obeys Beer's Law to an upper limit of

a. 2.5 mg/lF

b. 1.4 mg/1F

¢. 10.0 mg/1F .
1 -

Which interference when allowed to stand will correct itself in'the
SPADNS procedure - o

-~

. a. .sulfate <€
b. aluminum -
c. irom ,
[ ‘ .
The color developed in the SPADNS test is proportional to the

ﬁ*DYride concentragion

a. linverseﬁy

b. directly ‘¢ o .
c. not ) . o e
1k5 ] *
1 \ ‘J
“ Q| N
g i -

3

.

,

X

.
. .
.
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FLUORIDE-DISTILLATION . . A
Post-Test Questions = =
The glass beads are added to the flask to .
a.. suppress bumping
b. provide silica for the F to react with ‘
c. both i . ’
et S
. The distillation procedure distills the F~ over as
a. NaF A -
b. HZS‘FG , . .
c. HF , , \
The distillation procedure is stopped after r
a. the 11qu1d in the d1stﬂlat1on flask is about gone v
b. when 180° Ccis reached
c. when the Solution in the d1st111at1on flask turns brown
. FLUOR MOE-ELECTRODE .
Post Test Questions ' . TN

. When 25 ml of sample is used for the el ectrode analysis for fluoride 9
" ml of buffer is used . .

a. 50 : d 4

b, 2 j .
c. 10 _ T~
‘ t
when using a specific ion meter the concentrat1on of the sample is obta1ned
* from . ' T4
a. the meter : ..
b. the standard ¢ '
C. the mi]]ivolts & - ) ) .
What element comes closest to, interfering with the analysis of fluoride
_by the electrode e - o —77
a. sulfate : pS : . )
.b. Hexametaphosphate
c. aluminum ' .
‘ BARIUM .

Post-Test Questions
The preferred oxidant and fue]'gases used to determine barium are

a. air-acetylene

. %§l Ritrous oxide-acetylene. . A . "
¢. argon-hydrogen L ' ' ) ¢
. o 1s2 . - © 2.8




35. If the air-acetylene flame is used, the 1qterferen&es are overcome by addfng

a. EDTA

b. Lanthanum _
c. Nigrogen e .

. . . ’ '
36. If the nitrous oxide-acetylene flame is used, the - interferencely//
is suppressed by adding potassium

<4

’

a. chemical
b. color

c. fionization 4
) CHLORINE | \
» \ > -
Post-Test Questions ~
37. The chiorine sample is to be analyzed by
a. an approved laboratory o
b. anycne acceptable to the authority
c. the State itself -
38. The chlorine ana]ys1s must be performed for N chlorine
. a. “total ) .
b. tombined p - i
“¢c. free ) ’
39. The chlorine samples must be taken i
- . : - : -~

\ a. in the plant
b. at the entrance to the distribution system

vy cC. at‘Po1nts representative of the cond1t1ons within the d1str1but1on system '
¥ -
] . TURBIDITY
. " Post-Test Questions ;

.o

‘40, Tne method for andlyzing turbidity is based on

a. tramsmission of light--
b. absorption of l1ght o
c. nephelometry’ ' .

V‘ﬁﬁ
.

v ; '
41. Analysis for turbidity must be carried out-by
r ‘a. anyone acceptable by thé State or Feg1onéT authority ' o
} ~ b. by labggatory approved by the State or regional duthority
| c. the State or regional authority

42. The.method for standard1zat1on cf the analyt1ca1 instrument used to .
o - measure turb1d1ty is :
| ‘ : 4 ' . )
. a. “Fullers earth ' .
| - ' b. the manufacturer's standard 153 : 2
1 © . .S Fermazine ' R |
*ERIC A - -

7
%



43.

44,

5.

46.

"47.

.

48.

OO

~ The

O oo

The

o w

The

MISCELLANEQOUS
Post-Test Questions
Interim Primary Drinking wgter Regulations contain provisions for
public notification for failure to comply with the Regulations

siting requirements foe future plant sites .

both of the above *

proposed Secondary Drinking Water REgulat1ons will

. become enforceable when effeéﬁ1ve

not be enforceable when effective
will not be issued )

R \ PESTICIDE
e Post-Tést Qt}estions o
pesticide sample is preserved.By ) ‘ \:?
sulfuric acid *
hexane
refrigeration at 4° C . _ e - -

The

a.
b.

T . .
detector ysed to measure the pesticides is the
" ‘

flame ionization detector
the electron capture detector

c. —£he ultra violet detector

Which of the following has more than one ﬁeak which must be quantitated

a.
b.
c.

The

O

The

o o

Aldrin
Lindane . !
Texaphene ,
. ) /
HERBIC4DES )
Post-{est Questions

chlorophénoxy herbicides are aégﬂyzed as their form
acid
-es ter \‘;, \\\
salts -~ .
detector used to measure the herbicides is the
electron capture detector . S - -

electrolytic conductivity detector
flame ionization detector

L e - .
' ~
A

' h,

. " © 1S4 % ?. o

-

4

-




IO ]
50.. Many of the chlfrinated insecticides are eliminated as interferences by the
’ a. . extraction step - ‘ \
b. esterification step ' )
, c. hydrolysis step .
-‘. - #
* , . v
. .
- -»— s ———— - - .
1 * ' ' '
) . .
_* ~ ) ’ 1
- Py - T . )
- 2 »
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IMPLEMENFATLQN )

Post-Test Questions

1. A laboratory. must have an on-site evaluation
a. once a year ) -
*+« D. once every two years
C. - once every three years ,
L] . '
2. A laboratory must be certified for
a.> all parameters included in the bacteriological, chemital and
radiolegical lists. . :
only those parameters the ﬁaboratory_wishes to perform
all parameters in the chemical and bacteriological but not
radiological :

3. Preliminary certification may be awarded
: -
a. at any. time )
b. untii a certification can be made )
c. only until a program has been certifikd to conduct on-site evaluations
. of laboratories .-

*

4. A state must have a 3
program to evaluate "local" laboratories  ° ) ‘
program to evaluate “Tocal" laboratories even if tne State performs al!
analysis in 1ts principal laboratary ’
srogram to evaluate "local" laboratories only if all analzsis are not to

. be performsd in its principal Iaooratory;

w
A certification team shouid inciude

a chemist, mifrobiologist, and radiocnemist
a microdbiologist, engineer and radiochemist
a microbiologist, engineer, chemist and radiochemist,

PLANNING A CERTIFICATION
«

Post-Test Questions

The certification officer snould

a. Just drop in for his evaluation .

b. schedule the next certification during the current evaluation
c. Jca]l the lab and schedule the visit N

As a guide to assist lapboratory certification téams the *ime estimate
a laborator n i ’
oratory evaluation is - ,
one day
one week
two weeks -




A d

[l{lC‘( -

Aruitoxt provided by Eic:

*

The check sheets provided are to be
a. used‘as a guide : '
b. strictly adhered to
¢. ignored-

Ve

*

The certification officer must be know]edgeab]e of analytical techniques

égcause he/she will . .
»

a. evaluate tnem during his/her visit =

b. be expected to run them -

¢c. offer techn1ca1 ass1stance if the need ar1ses

Jranium is neasured by

4

laboratory can , for use in analysis

apply for approval ‘for an alternative method
never use any method other than those in the Federal Register
use any method desired :

1aocra;ory ﬂus* Ivsted in the Federal Register
be certified for all contaminants
appiy for certification on only those contaminants they desire
need not be certified for any contaminants

Residua: chiorine and turbidity
are presgrsed and sent to a laboratory for anaissis

are run 4t the analysts converience at the treatment plant
§re rur immediately at the sampling.lotation . »

The apftoved test method for residual chlorine 15 the

.4

3. arpergmetric .
5. IPD colesimetric method
c. tne 1odorfric method )

SAHPLIN@
Post-Test Questtpns

dhere mus* tne samples (except turbidity) be taken
.‘_- ?

a. at the treatment tlant

5. at *ne point 5f entry *to the distribution systenm

¢. at she free flowing outiet of :ne yltimate user

-

[y

that are




18.

Ve

16.

-

17.

f

19.

20.

21,

22.-

-

23.

- a, at the treatment plant

Where must the turbidity sampie be taken

b. at the point of entry ~
c. at the free f]ow1ng ‘outlet of the ultimate yser

What method of preservation should be used for orqan1cs', 1

a. nitric acid
b. _sulfuric acid ,
¢. refrigeration (to dbout 4° C)

Who may take.a sample as specified by Federal Regulations
a. only those persons having the-specialized training

b. only watkr supply authority personmel

C. ‘anyone

If properly preserved, how long may the pesticides be held in the laboratory

.

a. 14 days .
b. 7 days
c. 14 days - shipping time 3 v .

“When evaluating the laboratory the Certification Officer

a. suggests the need for compliance with the personnel criferia
b. cannot approve tire laboratory if the personnel criteria is not met

c. 1ns1sts gn the comp11ance with the personnel cr1ter1a

L3

Thode persons cufrently doing chemwca1 analysis to be approv§d~
. *

a. are adyised to reveive minimym of 2 weeks additional training in ’
- water chemistry , . ‘ ’

b, must acquire all the-suggested personnel criteria , 4

C. are requested to ‘obtain a college degree in ogder - /

Each year of coliege-level training in a related scientific fie}d\%gﬂ;
a. equal to three years of work experience LT
b.7 equal to two years of «wcrk experience . )
c. equal to one year of work experience i . @
GENERAL PRACTICES
Post-Test Questions ' //

An analytica1‘ba1ance *n ¢crder to comp]x with chemical guidelires

a. must be serviced once a year - »
b. must only be calibrated by class S we1ghts
c. must have a service contract and class S weights avaitable to cauigrate

' . »




! N ¥
7 \ . ) .
- . P4
24.  Volumetric glassware should be . R e <
i : ' b 4 b . -
a. class A . .
b. class B . ] y 4 - :
c. .elass C < N
. - S
25. Water to be used in analytical tests must. «
) X . . :
.a. be completely analyzed |
b. have 0.5 to 2.0 megohms of res1stance at 25° C —
c. be distilled . ) o . .
26. The legal reference edition of Standard Methods is ) J
a. 13th _ - .
b. 14th ' Ol
c. always the latest
- 27. Kit standards need calibration : _ .
b a. yearly
" 5. never 7 7
¢. every 6 months
' Y ) N o
PRE AND posv-cowzﬁsmces T
] Post-Test Qupst1aﬁﬁ ,\K :
28. According to the Critaria Dodumen Operat1o:;T\EUT6§;::’S ctian one of 1ts
»onc?ud1ng discussions of the Post-‘est should be concerne?fs1th
a. how the authority can aid the.laboratory : .
b. personne] background ;/// i .
c. evaluation of the protedures used in the 1ab atory :
> . N - » M ’ : .
29. The sampling compliance should Be determined- by .
Fy - ™~
a. guestioning the 1aboratory director -
o. qqes;»onirg the laboratory directpr and rev.ew of records.
c., rev19w of records . . ,
» 3 Discussion of the laboratory evaluatidn.should cencern e sl
a. only. t*e »a“ora tory d1rec*o4 . _
b. only the laboratory director agg cheif chemist * L
. c. the laboratory director, cn1ef chemist. and persons carry1ng out ‘the ana]ys1s.
. RECORDS ‘AND REZORTS ° , .
‘ ) < Post-Test Questions
351 The cata to be retained should 1nc1d&é ‘ (v* ‘\
. L}
a. raw data, calcu]at1ons‘ quality control and reports’ (
bD. results ’ : . e
c. all of the above s ' ,

159 S




L 7

The region or state shou]d have “for turbidity and residual
chlorine analysis . .

a. a plan for approva1

b. the results run in their laboratory

¢. both of. the above

ATL'daté reporting is
~ . .

2. mandatory

b. guideline - ,

c. some of both ' \ A

BASIC STATISTICS -
Post-Test Questions
Accuracy is the tendency of dn analysis to

a. give values. close £6 the true value
b. ragree among results of repeated measurement on a single sample
¢. not give any instrumental error *

Precision is’ the tendency of an analysis to-

g1ve values close to. the true value 3
agree among results of repeated measurements on a sxng1e sample
rot give any instrumental errgr ) *

I 7 . ' ~ .. . .
It possible to have precision without accuracy
a. 1is . ‘
b. 11s not
¢. 1is and is not

QUALITY CONTROL

L}

_Post-Test 00e7t1oﬁs
check of Ehe_g&;gdnrd cyrve md}& copsist of

a standard at mid-range of the curvf ‘ ' .
a high“and 1dw standard - . i
;a11<points on the curve

-~

I
1abarator1es 1e.¢) be certifidd must aka]yze an unknown performance sample

L

once a quarter

- once a year

_ twice & year
. A lgboratory analyzing water supply samples other.than itg own ‘is ‘suggested to
. . » i R . .
calculate standard deviations for al} measurements being conduc ted

analyze an unknown performance sample‘tw1ce a year
"collect all.the samples

i

'IE)Q!_




PREPARATION. OF A REPORT
U .
Post Test Questions

40. Should a narrative report be written
, - &
.a, ‘yes '
b. n .
) e N
What are the levels of centification

a..certified and non-certified -
b. provisionally, certified and non- cert1f1ed
¢. provisignally and non-certified

How often should the report be written

a.—every three years
' every six years
after each evaluation

EQUIPMENT HEEDS

- Post-Test Questions
d ot [N
. There are needs for equipment listed in the Criteria a™
Procedure Document . . -0
a. guideline
b. mandatory
c. guideline an rwnda*or/

44 A 1aboratory wou]d need

b. a specifi¢ ion meter and a spectrophotometer
v C. a specific ion.meter or an éxpanded scale pH meter or a spgctrophotomete

a. both a pH meter and a spec1f1c 1én meter ' /' \\ ~

-

" 45s. Furnace tec"n1q~es for use with atomic.absorption can be co sxdered as
S
,d. a guide]iﬁe
- _mandatory
“C. "an alternativé ana1yt1cal techn1que

. ,
.,_—--———‘r‘ R
~

Vs

46. A recorder for use with a gas chromatograph can be considered as
a. -a guideline -

b. mandatory ; /

¢. not necessary

. e

47.- The gas:gomazograph must be equipped with detector

a. a flame ionization
b, a thermal conductivity
¢. an eTectron capture’




, - vl
\ e \
i .' LABORATORY SAFETY . . . CJL : “\
Post:jestQQuestionSE
/ 48. Laboratory Safety Certification ' e | : ' o o )
a. must be-&ithheld for safety violations - ] '
. Tust not be withheld for safety violations N '
¢. may be withheld for gross safety violations ;
‘49. Every 1abof5tory is suglested to have at least dne .
a. smoke atarm ‘ ‘ o
b. "hood . . . .. ]
¢. sprinkler system ) / \ ,
- - - Ce ; d
. 50, ) shguld be ?1i763 throughout the -laboratory . .
» . I ’

. . . o
a. fire extinguishers
b. fire hoses

c. buckets of sand

51. Safety is in laboratory ckrtification - ) , )

a. a mandatory item . -
b. a guideline - v .
¢. both mandatory and guideline Ntems . _ - S
4 . . . - * i "‘ ’
. . . 2 . i z R - - > "J
- i} ‘ 5 ,
v A v ‘J . ,
\ S &
N\ . - .8 ‘
13 N t
&0
r ™ _5 " .
- * c - N
s .\, . )
L] * h ‘\




Y
) . 3
- - R - ‘ -
. . : . .
‘ . . .
KEY FOR POST-TEST
. Regulations . -\ , Nitrate-Brucine
1.a? 22.a
. . : 23.a - k
Sampling . v 24.a * ‘ N
2.¢? ' SR F1uoride-SPADNS
3.b, 3
. 25.b
. Statistics ‘ ’ - 26.b .
‘ . 27.a
4.a ' : " \\Q\\ o
i : Fluoride \Distilation
* Quality Control ' ) .
5.¢C ) 28.b " :
' ' 29.b ‘
Safety . - , 0.6 T, -
6.0 : ' Fluoride Electrode ' .
~ , s » .
Silver : '.31.b
’ T 32.a
7.b ’ Co 33.c.
8.b ' '
» J1c . p Barium
y Cadmium, Chromium, and,ead 34.p
\ 13.b . : . 35.b
. 1 : 36.c ’
12.2
Chlotrine
* Mercury
27.b 1}
13.b N . 38.c
. _14.b - 39.¢c )
15.¢ . . ) . o
-, . : Turbidity
Arsenic and Selenium ' ’
S . ' 50.> '
16.2a ‘ 41.a )
17.b - - 42.¢ oL .;
18.5 . , . .
- . Miscellaneous , ‘
Nitrate ., ‘
d5.¢c © 43.¢ .
C.a - . 44.b
~ 25 ’ ' )
’ Pesticide - PR
’ 45,
) 7 46.b '
*i* ’ o . 47.¢ . - . -
o , i . .
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KEY* FOR POST-TEST .

+Implementation ’ Records and Reports . «
eat ’ . | ,
1. . ’ ’ 31.¢c
2.2 . ' 32.a
3.¢ 33.b .
d.c .
5.c * \ Basic Statistics
Planning a Laboratory Certification . 34.a
! . .. %35
6.c ’ 36.a
7.b
8.a Quality Control
- Analytical Methodology . ‘37.a i ~
' . 2 38.b
9.c 39.a .
10.b . : .
11.a ‘ . Preparing a Report :
i 12.b ~
o3 f 40.a
14.b , , \41.b
P . \ : VS
Sample Collecting Hand]ing/Preservation .
- Instrument and Equipment Needs
-.15.¢c . :
16.¢ 43.¢c
17.c 44 .¢c
18.¢ 45.c
19.a 46.b [
. ) 47.c -
Personnel . . -
T / Safety N
20.a ' .
21.a : T 48.b
22.c - - s ‘ 49.b ,
* 50.a ' ,
General Laboratory Practices 5t.a
. 23.c
24.2 ,
25.b ’
26.a <\‘ )
L27.¢c
Pre and Post-Conferences
28.2 ' 195 - \
. 29.b ' :
- 30.c ( . »
3-18 -/f




e

METHOD FOR THE DETERMINATiON of dHEMICAL ) \\\
CONTAMINANTS IN DRINKING WATER ) b
Instructor Feedback Répopt ' 5
geor ! .
Lesson Iit]e ¢
p ) . : X
Date’ ’ Time " Instructor . ‘

—

Note to the Instructor: This worksheet and the questions are pres€énted a% a guidé,
to assist you in giving, your-impressions of your contribution to the conduct and
outcome of this course. While your report may reflect information gotten from
other measurement tools, it should capture important subjective and observational -
information that other elements of the course evaluation-will miss. Please feel

free to amplify your responses to the questions with any other obsetvations you
may wish to offer..

The Participants

. N
. R .

" 1. 0id the)gzecome involved in the subject? (Did fhey ask questions, or
-+ offer obServations based on their own knowledge or experience? What ~

y, - was your impression of the attitude of the class?)

{ 8

- -

i
-

What was the student react1on to the lesson material presented in the
Student. Manua17

C . o -

The Lesson . S
Did ;h1s subJect appear fp be something which needed to be 1n the course?

)

~ 1.

, 2. What was not covered that should have been? r

rd

3. What portion3 of the lesson midht as well have been. omitted?

Was there any evidence of repeti%ion, or conflict, in this lessen as
compared with any other lessons in the course?

.
.
-

G3-]




v ‘ — ’ \
Ifstructiona) Techniqyes‘ . . e .
’
- 1. Were the imstructsonal techanues apprOpr1ate to the background
(tra1n1ng and experxence of the part1c1pants7 ) e .
. . ; . - - s)
e .Y - R ( -, ¥.
g. Were the instructional techniques and metKods appropriate to the
- subjective matter and tra1n1ng objectives of the lessod? Explain any
deficiencies noted. :
L] »
3.7 What, if any, changes in the instructional procedures would you suggest r
- to the course des1gner> . , :
< V‘ L) ’ ! )
* } . -
‘ 4
LY
)




