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\ ' - TO THE USER OF THIS MANUAL SRR

. Background of Effluent Self-Momitoring Requirement

- .

= e
. PREFACE

With passage of the Federal Hater.Poliution Con;rol Act Amendments of 1972

~ (Public Law 92-500) a new .permit program was created to replace and improve

upon the earlier permit system which existed under the 1899 Refuse Act.

Under the 1972 Act, the United States Environmental Protection ébency is
required. to establish national effluent limitations ang national treatment -
performance standards for all sourceg of water pollution, including not
only municipal discharges, but also factories, animal feedlots, and power
plants. These éffluent limitations are the maximum amount of a pollutant

that any discharger may release into a water body.

In“order to insure that the prescribed effluent limifs are met, every

- discharger is required to obtain an NPDES (National Pollutant Discharge

"Elimination System) Parmit. Types of water discharge sources for which a :
permit, is required include municipal wastewater treatment facilities; manu-
fdctur*ng plants; agriculture, forestry, mining and fishing operations, and
other service, wholesale, retail, and commercial establishments having opera-
tions which result in discharge of water to the Natign's bodies of water:

The NPDES Permit is not a license to pollute. To the contrdfy, a Permit
“stipulates what may be discharged, and how much 'may be discharged over a
,defined 5Zripd-of time. Each Peswit is tailored to the discharger, and _

sets specific’ 1imits on each effluent. '

" Furthermore, the NPDES Permit also requires dischargers to monjtor thete

effluents, performing specified tests and measurements at designated fre-
quencies specified in the individual Permit, and to report the amount and

" nature of all waste components diScharged-

’

-Traininngeéd A;sociétéd Wwith Self-Monitoring Requirements -

_ Compliance with N?DES requires that all specified tests and measyrements be.

perfofmed in accordance with methods specified by EPA and announeed'in the
Federal Register. Only under very limited conditions are deviations. from
specified methods acceptable. - S :

14

~

“

These requirements are the .basis of an immediate, ma;sive; fraﬁning need to

. provide the resporisihle waste water treatment personnel with the knowledge

and skills required to comply with the seﬁflmonitoring requirement. There
is.at present a wide-range of initial capabﬁtjt&eé for performing- the tests

and measurements. This ranges from the situa‘i?h in the large, fully-staffed, -
fully-equipped facility in which 1ittle or no- ,@fﬁing is neqqired,-through
all-shades-and levels to the limited staff in sm11, ‘inadequately-equipped
facilfties in which at present there is$ 1ittle.or no capability for
performing the required tests and measurements. - “

A .t

- ~ 1.

AT.EMP.(164.2).1.7.77 - T

P + N N
1 .

B . . =
» B - -
. . N . s .
. R ' .
.o A o '&l 2 . . T L )
. L . \

’




i

. ®

This is one of several special short-term courses recently Heveloped and

currently under development by the Environmental Brofection Agency and

associated .educational institutions. This Instructor's Guide is intended to

assist other training organizations

in conducting graining of waste water

treatment plant operational personnel in the tests, measurements, and report

preparation required for compliance

TRAINING AVAILGBLE OR

SELF-

Title

_Basic Laborataey Skills for Self-
‘Monitoring Tests and Measurements

e

- -

- Self-Monitoring Procedures: Basic

. +Parameters for Municipal Effluents

LY

EffJuent Monitoring Procedures:
Metals Analyses :

Effluent Monitoring Procedures:.
Nutrients

L)
[}

Y

Effluent Monitoring Procedures:
Flow Measurement and Sampling ¢
Techniques ’

»

Any of the amalytical courses of
EPA National Training and: Opera-
tional Technology Center for -

" specific Permits

With their NPDES Permits. -

-

UNDER DEVELOPMENT TO MEET .

ONITORING REQUIREMENTS ™

Norkerg should takg this who:

Have Tittle or no laboratory experience
or training, and need to develop basic
sk¥lls including use of balances; pre-
* paration of solutions and reagents;
names, tharacteristics, preparation
and care of common laboratory equipment
supplies. Thig course prepares students
requiring such training for entry into
the following named courses in which
procedures for designated tests and
measurements are learned.

Have basic laboratory skills, as desig-
nated above, but need to learn one or
more of the procedures required for most
or a¥ municipal effluents including 80D,
fecal coliform, pH, ‘suspended solids,
flow, and reporting of results.

Usually have completed the "Basic Parameters"
course, but have a Permit which requires
report on one br more metals. .

Usually have completed .the "Basic Parameters"”
course, but have a Permit .which requires
periodic report on one-or more of the so-
called "nutrients" including nitrogen and
phosphorus. :

Have made arrangements whereby the tequired
labpratory procedures are performed else-
where by contract or other’ special arrdnge-
ment, and who &re required only to.collect ‘and
care for samples, and to make such tests and
measurements as must be made at the sampling
site. ) .
Are professional chemists, microbiologists,
- or key laboratory technicians in large
treatment facilities where they work full-
time doing a designated series of analytical
tests and measurements. '

S #
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" tory application, and with critical learning outcomes to be achievéd within’

' reducing the amount of original development work you will have to do, and it

“of this and other Staff Guide$ for other courses of this series. In the

Ay . .
A Personal Note to the User of this‘Guide ! :

The need for providing this training, and the nature of cdfrent efforts of, - g

the Environmental Protection Agency to meet this need have been discussed in

foregging paragraphs. . . ,

It is'an oversimplification of a classic quatation to say that all that is N ,

needed to conduct training is to "put Mark Hopkins on. one end’ of a log and a -

student on the other.* It is almost as.much an oversimpljfication to say that

all that is.needed to conduct a course is tg bring together the students |

and the instructional staff .in a ¢lassroom and laboratory equipped with re-

quisite equipment-and supplies for the instruction to be delivered—-
< + .

-

A short cdurse such as this, 1nvoiving,both classroom instructiom and labora-

a limited period of time, absolutely requires careful, detailed planning,
preparation, and implementation:. Meticulous attention to detail and effective
staff teamwork are essential at every step of course planning, development,
and implementation.

The purpose of thig Staff Guide -is to provid¢ you, the training staff member,
with useful, practcal assistance in presenting this course in your own
facilities. The Guide is a resource. It is not a blueprint to be followed
rigidly or unthinkingly. Even with this guidg or any other form of assistance,

you will have to plan, to think and to prepare in order to perform effectively
in conducting this course. On the .other hand, this Suide sﬁould be helpful in

should be helpful in suggesting factors in course planning and presentation
which otherwise might be. ignored or glossed over.

You are invited, in fact requested, to participate actively in making this
Guide a living document which effective]y répresents the best experience of

all in”planning, preparing” for, conducting and terminating this course.

Please provide this offide with your constructive suggestions far strength- .
ening and improving upon 'this Guide, based on your own expertiences in conducting
the: course. Your recommi¢éndations will be fully considered in fyture editions

event that questions arise in interpretation of any aspect of this Instructors'
Guide, plgase write or call: ) s

Director( -National Training dﬁd Operational Technology Center
Office of Water Program Operations- - .

U.S. Environmentat Protection Agency . i~
Cincinnati, OH-45268 '

+

Telephone: (513) 684-7501 . .
Format of this Manual . ) -

This manual consists of two major parts. Part I is concerned with administrative
aspects of planning, preparing, and conductimg the course. Part II consists of
guidance to the Instructional staff on the technical content, ledrning objectives
to bé achieved by the students, and lesson-byslesson instructional guides for
each of Ehe several self-monitoring-procedures covered in this course.

‘5 |
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Part I, which immediately follows, will. have greatest;value to those conducting " ‘
this course for the first time or for the first few times. With practice in \-

conducting the training most organizations will develop their. own adaptations
and ramifications of this plan to meet tfieir own_ requirements and the specific
situation. ' c

.

- PN

It is strongly urged,that each institution conddgting this training course’ .
develop its own formal version of such a guide as this. Staff does change;
new personhel require indoctrination agd training on standard procedures of
the organization they have joiped. Rules and procedures promulgated by
ory authority do change; such changes will require adjustment in course

content. With repetition of specified tasks, many staff .members,whowever 4
dedicated, do slip into unconscious variations in pragtice or omissions in . Ty
details which can subtly change the character of the course. A formal plan ‘
.and guide, consciously studied and followed, can help the training instructor :
and the administrato-~ to avoid many“pitfalls, ’ ' , :
Intelligent use of a plan such as this, with variatjons as proven necessary,

can go far in keeping this course in harmony with the needs of the students

and with requirements of regulatory authorities. Above all, the course should

remain free of the distractions and last-minute correctibns of\errors or
omissions discovered at untimely stages in colrse preparation and presentation.

. ) F
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,.schedule:fogmagohas been found most practical at EPA training centers
: n yea

1. Responsibilities in Self-Monitoring Training - ¥ -
" -a. Implications of NPDES |, . o

- AT.EMP.(164.2).2.7.77

" ' .
- . . 4

[ . *
. . Ne ) R R N
PART I -'COURSE PLANNING AND MANAGEMENT % r :
A Course Plan and Working Schedules " . o i
A o ) N ' ) )
~ This section considérs five topics; . . R '
, - -
Responsibilities in_self-monitoring training .
It is an inherent resﬁgnsiﬁifity of any teacher to provide arlearning‘
: situation which gives the student the. best possible opportunity to develop the
the target level -of knowledge and skills. -
verlooked, this course involves 4 responsibility T

— ) s
'to 'the regulatory égencyr-tb assure that students acquire specified knowledge
and skills and that these skills are acquired to a level such that data.re- .
ported by the student will be accepted as reliable by the_reéulatory authority.

Announcing the course -

This.section-gkve§ examples of colirs€ announcements, and identifies specific
information which  should be provided in any course announcement.

. ' b : ‘. 4
Summary plan for the course e ‘

This is a one-page summary af the course plan in which the reader can - .°
discover the subject matter coverage, .days and approximate time allocations §
and the desid‘ation of the instructional spectalty ipvolved i presenting

the instruction. : . '

Sample course schedule = . -.' . A .
This"covérs the same information as the summary plan. The:format is
different, providing a day-by-day, hour-by-hour class schedule. This N 1

for more th rs. It works. It is recommended for your use,

Milestones in course planning and preparation

Each member of ‘the training staff has individual and cooperative duties. in
planning and conducting the course. Much of the responsibility of each
staff member is outlined Tater in this Guide in the sectign on Training
Staff. (Qutline 6). The milestond chart shown here is an exdMple of a plan
to accomplish necessary tasks 18 a timely manner. It is necessary that _ e
each’training institution develop its own lggistics of course preparation '

to meet the s4tuation a¥ hand. ‘It is urged that a formal milestone chart
be® developed, - ) : '

Each Permit issued under{ﬂ;e National Pollutant Discharge EVimination
. System (NPDES) includes a program of required self-monitoring analyseq\
. of effluents and reporting qf results at prescribed intervals.

»

—1 . o : 10 v f§\\ i. '; - | 1;] _—




. . ) . . '. , - s '- f
v . . 1) The methodology to. be’ follawed in performing the self-monitoring

tests and measurements is described, in issuances in the Federal
= Register (FR). SN N : \

2) In some cases, two or more alternative procedures are available -

~

'

S

\ - to the analyst for complianqe'with monitoring requirements.

- 3) Provisions do exist whereby the regulatory agencies (State and EPA)
. can rezommend and permit.use of methods not 1fdted in the FR. Pro-
. cedure$ for orderly application of accapted methods are described . -
ce < in-the FR issuance at the end of this sectfon. It cannot be too.

- .. ¥ . strongly emphasized that the Permit-holder does not- have-the =~ -
N ¢ " authority to make.a unilateral décision to introduce analytical
' e procedures not .found in the FR fssuances. or not specifically
authorized- by the appropriate:regulatory authgrities. N

K

b. fra*ﬂlngj' Response to NPPES/FR Requirepents | %

'\3 Methods taught in” this and éssocjated.courses,develobedAb& EPA
 are liited to those most recently prescribed 4n issuances of T
- Vthe FR. o o , ,

2) Usyally, when alternative methods are available, the course will

oo ' - include only\one of the alternatives. 1In planning the details of !
a€pecific céurse offering, a training representative should in - |
evgry case ‘consult with responsible représentatives of the )

regulatory agency in the area in which the course 'is conducted. .

This consultation shpulg inclgﬁe determination of:

_. @) Which, if any, of more than one alternatfve analytical_method

) —_— is preferred (or required) by the reguldtory agency for the )
‘- , * Permit-holders under. its jurisdiction? a. N ».‘ R )
b) What, if any, ﬁhanges have occurreld since the last %oufse .
offerings which require adjustment in course content? .

‘ c) What advice.does the regulatdry agency have to offer about
~ the planned course presentation based on probJems encountered
. - in implementation of self-monitoring procedures, -and-in observa-
' tions of performance of past graduates from previous offerings -

' of the course? ‘ :

L LY [}
3) The training institution which fails to apply these elementary } ‘
practices, with a result of sometimes teaching inappropriate
o methods, stands in danger of committing:a serious disservice to
“ . those {t purports to-'serve: - ., ‘ .

-~ a) To the studefits enrolled in 4the cdurse;.E#} “

Y b) Jo the Permit-holding organizatfon, whigh is being

L led to believe that through this training the qual{fying

' - student will perform self.monitoring tests and measurements 4n
accordihgg with methods approved by the régulatory authority.

- ' » LR
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c. Responsibilities in Accredftation of {Students . - s

P

- .. R [ L e RPN
| 1), Successful completion of thi§ course of training.will be a.factor- ;
“'used by-many. regulatory agencies -in the accredifationor certifi-.
cation of treatment plant personnel t& pdrform. seif-monitoring ' - n
tests and measurements. = . .- .

) The instructional. staff has a respbnsfbility to provfde.ieleérniﬁg
experience through which the qualifying student will have ev ry,
expectation of being able to perform the required self-monitoring

~ procedures in a satisfactory manner on’return to his ndrinal working y

.~ environment, - ‘ . . . . -
Student EValuatjon and Testing _ ' U
- v v * . s ' . ‘ ,
For permanent record or qualificatiod'and performancé, a record

of student performance should be made. »

a) Tests (both written and applied) should b!cr‘;ferioa tests,
"i.e,, designed to demonstrate ability of the §tudent to perform
thg/required analyses, as.contrasted with tesgg designed to N
dﬁff?op a comparattve’ rating of the indjvidual students. ..
. ./ T N . .

Written tests should be strictly applied to the procedures

being taught and should be appropriate to a written answer.. .
Thus definitions, matters of specific information, solving of
problems, apd similar matters are appropriate‘tp-written’te§ts.

Man& studénts will take alarm at written tests, and may not
perform up to ‘expectations due-to this alarm. +-Ong means of
. alleviating this fear is\to give open-book quizzes but to expect
a high standard of perfo e. It is pointed out here that it
is more important for the student~to know'whépe to refer- for
needed facts and to check these facts, than it (fs to demonstrate
rote memory. The memory will come with practice of the test
procedures. The 'sgudent should learn to “check the_facts whefh -
in doubt, rather tham to risk a blunder. o AL
Much of the student evaluation will be based on performance.n
the laboratory.. It will be appropriate to%eep records om such
factors in student performance-ig: o

i

- L .
(1) Accufgcy in following directions as given; 7~ *
. . - N * .
) \ poe
. (2) Demonstration of ‘acceptable manipulative skills;

(3) Reporting of laboratory results falling within acceptable..
relatiopship to a class norm; and other factors as -
determined by the instructor. . A

v -y ot . . - . .

Each instructor-is responsible fof réporting the quality of + -

performance of each student for the procedures for which he

has primary responsibility. These reports should be written,; and

they should be made a part ‘of the permanent course record. This

course plan provides for having at least two instructors in the
laboratory during all laboratory phases of the course. At any

L4
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.. - , - . ‘ . » : Lo : / Co )
) ., given sess'lorr. one 1nstructdr will be the designated primary - o
N . - »+ 4 instructor, with bthers int a supporting role, To make a system ‘
e LN like this work satisfattorily in evaluation of students and to.* -
= 77+ - assure consistence in student instruction .each'member of the - s
i ) y « .instructipnal team has defmnte; {f imp11ed, responsibﬂities ..
S SN R These Jnclude: . . -

P

v IR (l) The -primary 1nstrng¢w is the individual. Vﬁo reports on
e - , acceptamhty or mon-acceptability of student perfonnance

- (2) The instructor-ass{rant(s) must instruct ‘students in-the B
same way as de§1gna ed. by the primary, instructor. Introduction -
. oL of 1nd1v1duahty in manipujative Hrocedures, order of pro-- §
; . ceeding w1 th a. test; etc., can only confuse the student. '

(3) The 1ns“tructor-aSS1stant(s) should bring the. problem-student'
to t.he attention of the primary instructor ,at the earliest

. possible moment. This is to provide max imum oppbrtunity to . '
. ' correct problems which might result in failure of the studeni
-, . quahfy in a given analytmal procedure :

C o - ) (4) Pr1mary 1nstructor and ihstractor- ass‘lstants‘have, of course,
L . - a continuing responsib1hty of preserving the highest stapdards
-+ . . " of professional and eth1cal relat1onsh1ps ﬁwe@ch other .
throughout the course.” -Differences of ‘opinibi-will grise amoug
T individuals of\aﬂy\jnstructmnﬂ staff: These: d‘ifferences must °
be resolved outside®the gﬁsroom and laboratory. ' Furthermore,,
these differences are not"subjects for airing'with students ‘at

any time. N - .

4) The Nonquahfymg Student‘ >

. t. J

a) There is @ Job/ﬁnano'la mpl eation, to any student failing to .. ' 9
- o qualify for .any of the an y ical tests and measurements included - =
- ‘. in this £ours TherefBre instrugtors should be particularly -
" N © careful to doanent the reasons for any nonqyalification. L "
. : b) Any nonquahfy'lng student 'should be entitled to be 1nformed on
.- the reasons why he is judged nonquaTifymg

¢) IdeaHy, an oppprtumy s"ould be provided for nonquali’ying\
.. - students 'to have another chance to gorrect deficiencies in D ]
» , ~ ~stheir pepformance.  This could be accomplished ‘through a number’ .
: ‘ of rent appro\ches such as makeup work (evenings) during the
. . course itself, thr¥ough repeating the training-module in which
A acceptatﬂe:resu}t,s ware not achieved (at a mutually agrdeable
L. }fme foﬁhe’ student .and for. the instructor), or by enroliment
‘ R n a fulfe offering of the course with participation only in
- . . - the module whi&n was failed the first time around




i o
¢

L

-

A y
¢
N -
.l r
v )
- 5
.
. .
- . /
.
N .
. o
-
o
B
p .
?
PART I :
B
. .
.
, .
~ ” -~
4+ 0 . <5 (2
«
-

ENVIRONMENTAL

" PROTECTION
. AGENCY

/x )

WATER PROGRAMS

-

for the Analysis of PoﬂuMQh

.

) * Guidelines Establishing Test Procedures

o~




Aruitoxt provided by Eic:

52780

Title 40—Protection of Environment

CHAPTER |—ENVIRONMENTAL
. PROTECTION AGENCY °

SUBCHAPTER D-WA
(FRL" e
FART 136—GUIDELINES ESTABLISHING

TEST DURES FOR THE ANALYSIS,
or PO ANTS )

Amendment of Regulations

<On June 9, 1975, proposed amendments
to the Guidelines Establishing Tgst Pro-
cedures for the Analysis of Pollutants
(40 CFR 136) were published in the Fep~
ERAL REGISTER (40 FR 24535) as required
by section 304(g) of the Federal Water
Pollition Contrel Act Amendments of
1972 (86 Stat. 816, et seq., Pub. L. 82-500,
1972) hereinafter referred to as the Act.

Section 304(g) of the Act requires that.

the Administrator shall promulgate
guidelines establishing test procgdures
for the analysis of pollutants that shall
include factors which must be provided
n: (1) any certification pursuant to sec-
ton 401 of the Act, or (2) any permit ap-
plication pursuant to sectign 402 of the
Act. 8uch test precedures are to be used
by permit applicants to demonstrate that
efluent discharges meet applicable pol-
lutant discharge limitations and by the
States and other edfarcement activities
in routine or random monitoring of ¢f-
fluents to verify compliance with pollu-
tion control measures.

Interested persons’ were requested to

. submit written comments, suggestions, or
objections to the proposed anvendments
by September 7, 1975. One hundred and
thirty-five letters were received=from’
commenters. The following categories of
org tions were represénted by the
commeriters: Federal agencies accounted_
for twenty-f responses; State agen-
eles accoun for twenty<six responses;
locsll agencies accounted for seventeen
responses; regulated major dischargers
accounted for forty-seven responses;
trade and professional organizations ac-
counted for eight responses: anal
instrument manufacturers and vendo
accounted for seven responses; and an-
alytical service laboratories accounted
for six responses.

. All comments were carefully evaluated
by a technical review committee. Based
upon the review of comments, the follow-
ing principal changes to the proposed
amendments were made:

(A) Definitions. Section 136.2 has been
amended to update references: Twenty
commenters, representing the entire
spectrum of responding groups pointed
out that the references cited in §§ 136:3
(), 136.2(g), and 136.2(h) were 8
date; $§136.2¢f), 136.2(g), and 136/2(h),
respectively, have been amended to show
the following editions of the standard

" references: “14th Edition of Standard
Methods for the Examination of Water

d Waste Water:" “1974 EPA Man

{ Methods for the Analysis of Water
Wagte; " amd “Part 31, 1975 Ansfual
of ABTM Standards.’”
* (B) Identification of Test Procedures.
- Both the oon and format of § 1363,

PROGRAMS
P

RULES AND. REGULATIONS

dures” have been revised ln" response to
twenty-one ' comments received from
State and Sovernments, major regu-

= 1Med dischargers, professional and trade

“asseciations, analytical laboratories.

TableI has revised by :

¢1) The addition of.& column
of references which inclu procedures
of the United States ogical Survey
which are equivalent to previously ap-
Proved methods. . e -

(2) The eddition of a fifth ¢column o{
miscellaneous references to procedures
which are equivalent to previously ap-
proved methods.

(3) Listing generically related.param-
eters alphabetically within four subcate-
gories: bacteria, metals, radiological and
residue, and by lsting these sul ry
headings in alphabetic sequence rel-
ative to-the remaining parameters.

(4) .Deleting the parameter “Algicides”
and by entering the gingle relevant algi-
cide, ‘‘Pentachlorophenol” by its chefni-
cal name.

(C) Clarification of Test Parameters.
The conditions for analysis of several
parameters have been more specifically
defined as a result of comments received_
by the Agency: \

(1) In response to five commenters.
ta ing of total residue, dissolved residue and

represénting Btate or local governmen
major dischargers, or analytical instru-
nfent manufacturers, the end-point for
the elkalinity determination is specifi-
cally designated as pH 4.5.

" (2) Manual digestion and dlsmn
are still fequired as necessary -
nary steps for the Kjeldahl nitrogen pro-
cedure. Analysls after such distillation
may: be by Nessler color comparison,

titration, electrode, or automated pheno- -

late procedu:

(3) In pres to eight commenters
representative of eral and State-gov-
ernments, major gers, and anm~
lytical instrument manufacturers, man-
ual distillation at $H 9.5 is now specified
for ammonia measurement,

(D) New Parameters and Analytical
Procedures. Forty-four new parameters
have been added to Table I, In addition
to the designation of analytical proce-
dures for these new parameters, the fol-
lowing modifications have been made in
analytical procedures designated In re-
sponsg to comments,

(1) The ortho-tolidine procedure was
not approved for the measurement of
residual chlorine because of its poor ac-
curacy and preéision. Its approval had
been requestedsby seven commenters rep-
resenting major’ w, State, or
local governments, analytical instru-
mend manufacturers. Instead, the NN~
diethyl-p-phenylenediamine (DPD)
method is approved ag an interim pro-
cedure more intensiye laboratory
testing. It has many of the advantages
of the ortho-tolidine procedure such as
low cost, ease of operation, and also is of
acceptable precisiofl and accuracy.

Q) The vironmental Protection
Agéncy conc with the American Dye

“Manufacturers’ request to approve its
procedure for messurement of eolor, and
copies of the procedure are now avajlable

“Table I, u}u Approved Test Proce-- at the Environmental Monitoring and

Ic
e
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(3) In response wrt;xse requests from
Federa), ‘State gove ents, and dis-
chargers, “hardness,’ may be measured
a8 the sum of calcium and magnesium
Aanalyzed by atomic absorption and €x-
pressed as their carbonates. ,

(4) The proposal to limit measure-
ment of fécal coliform bacteria in the
presence of chlorine to only the “‘Most
Probable Number’ (MPN) procedure has
been withdrawn in response to requests
from forty-five commenters including
State pollution control agencies, permit
. holders, analysts, treatment plant .op-
erators, and a manufacturer of analyt-
ical supplies, The membrane filter (MF)
procedure will continue to be an ap-
proved technique for the routine meas-
urement of fecal colifiorm In the pre-
sence of chiprine. However, the, MPN
procedure must be used to resolve con-
troversial situations. The technique

-, selected by the analyst must be-tepor

with the data.

(5) A total of fifteen Gbjections, re-
presentipg the entire spectrum of com-
menters, addressed the drying tempera-
tures used for measurement of residues.
The use of different temperatures in dry-

suspended residue was cited as not allow-
ing direct Intercomparability between
these measurements. Because the Mtent
of designaf{ng

characteristics (low drying temperatures
to measure volatile substances, high dry-
ing temperatures to medsure anhydrous
inorganic substances), the difference in
drying temperatures for these residue
parameters must be preserved.

(E) Deletion of Measurement Tech-
niques. Some measurement techniques
that had been proposed have been de-
leted In response to objections raised
during the public comment period..

(1) The proposed fiifiared spec-
otometric analysis for. oil and-

has been withdrawn. Eleven com-
menters representing Federal or State
aghncles and major dischargers claimed
that this parameter is defined by the
mesasurement procedure. Any alteraption
in the procedure would change the def-

inition of the parameter. The Environ- )

mental Protection Agency

agreed. ;
(2) The proposed separate parameter

for - fulnde ))::m concentrations below 1
mg/
blue .mhu, hotometry is now includ
in Table I as an approved procedure for
sulfide analysis. The titrimetric iodine
procedure for sulfide ansiysis may only
be nsed for-analysis of sulfide at concen-
muom in excess of one milligram per
T

(F) Sample Preservation and Ho
Times. Criteria for sample on
and sample holding times w uested

by. several ters. The reference for
sample tidn and holding time
criteria applicable to the Table I param-
eters is given in footnote (1) of le I.

(Q) Alternate Test Procedurgs. -
ments pertaining to § 130.4,‘6::&.:!0:1
Tor Alternate Test Procedures, included
objections to various obstacles within

3

” ’ {
[ 4

the three separate residues
parameters is to measure separate wasts, -

withdrawn. Mothylem -
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thegse procedures for expeds ap-, Waterside Mall," 401 M Bireet, SW.
proval of alternate test procedures. Four Washington, D.C. 20480, during normal
analyticAl instrument _ manufacturers business hours. The EPA information

v . \ < Aﬁpﬁ"—:‘

.

P

.

Nationai Envirommental Research Cen-:
ter, Cincinnati, Ohio 45268; U.8. Envi-
ronmental Protéction Agency, Office of

52781

commented that by limiting of applica-

¢ _regulation
tion for review and/or approval of alter- ~ sonable fee may be

nate test procedures to NPDES permit
holders, § 136.4 became an impediment to
the commercial development of new- or
improved measurement devices based on
new measurement principles. Applica-
tions for such review and/or approval
will now be accepted from any person.
The intent of the alternate testepro-
cedure is to allow the use of megpsure-
ment systems which are known to be

40 CPR 2 provides that a rea-

Technology Transfer, Industrial Envi-

8 charged for copying
such documents. .

Effective date: These amendments be-
come effective on April 1, 1977, -

.Dated: November 10, 1876., *

Jonm QUaRLES,
Acting Administrator,, -
Entiron ProtectionAgency.

Chapter I, Suibchapter D, of 40,

equivalent to the approved test proce- "Cods of Federal Regulations is sl

dures In waste water discharges.

Applications for approval of alternate
test procedures applicable to specific dis-
charges will continue to be made ohly by
NPDES permit holders, and approval of
‘such applications will be made on a
case-byr-case basis by.the Regional Ad-
ministrator in whose Region the dis-
charge is made, .

Applications for approval of alternate
test procedures which are intended for
nationwide use can now be submitted by
any person directly to the Director of the

En ental Monitoring and Support
tory in Cincinnati. 8uch applica-
tions uld include a complete methods

write-up, any literature references, com-
-‘parabjjity data between the proposed al-
\ ternate test procedure and those already
approved by the Administrator. The ap-

. plication should include precision and

as follows: , <
1. In § 136.2, paragraphs &), @), and
(h) mnmenfledton.du lIyws: .
§1362 Definitions. ' <
. < e . . . {,

(t} “Standard Methods” mﬁ Stand-,
ard Methods for the Ezam! wm%g
Water and Waste Water, J4 x
1976. This publication is available from,
the American Public Health, Association,
1015 18th Street, N.W., Washington, Ia€.
20036. o . -

(g) “ ' means Ansual Book of
Standards, Part 31, Water, 1975, This
publication is avaiiaile from the Ameri-

can Bocjety for Testing and Materials, |

1916 Race Btreet, Philadelphia, Pennsyl-
vania 19109. -
Methods

ronmental Reséarch Laboratory, Cincin-

natl,  Ohio 45368. This pu
available from. the Office of

. Transfer.

ication is

hnology

2. In §1383, the second sentence of .
parsgraph (b) is amended, and a new
})a.ruuph (c) Is ddded to read as fol-
owWs !

§ 136.3 Identification oi test proceglures,

.'. L] [ ] .“, -.
(b) * * * Under such cﬁﬂnuuncu.
additional test procedures fo! analysis

of’ pollutants may be spec. by the

upon the recommendation of the Direc-
tor of the Environmental Monitoring and ° -
Support Laboratory, Cincinnatl.

(g) Under certain circumstances, the
Admtinistrator may approve, upon rec-
ommendation by the Director, Environ-
mental Monitoring Bupport Labora-
tory, Cincinnati, addi alternate test
procedures for nationwide use.

3. Table Iof § 136.3 is revised by listing
the parameters alphabetically; by adding
44 new parameters; by adding & { i
column under references listing 8-
lent United States Geological Survey
methods; by adding s fifth column under
references lating miscellaneous equiva-
lent methods; by deleting footnokes 1

accuracy data of the proposed alternste (1) “EPA Methods” mesns
for Chemical Analysis of Water gnd
test procedure and data confirming the w 1974, and

general applicability of the test procde-
dure to the iIndustrial ca of waste
water for which it is intenfled. The Dt-
Tector of the Environmental Monitoring
and Bupport Laboratory, after review of
submitted mformation, will recommend

Quality Assurance Research Laboratory,

* -Tanid 1.—List op spproved lest- ’mol_nrci‘

7

through 7 and'sdding 24 new footnotes.
to read as follows: -

[ ] . L . N [ ]

k3

Relerences
4974~ Mith o8, (page nes.)

approval or rejection of the application - R ———————— approved
to the Administrator, or he will return Parametor snd unity e e e LN PIGE Mitheds
. the application to the applicant for more » - ".',‘;.l" theds » .
information. Approval or rejection of ap- - ", . : )
: e D m.d,,m - 1. Acldity, 88 OCO, “uad p;ﬁ_. .1 med - ) -—«\;) S
Nampbistrator, sier considoring aree,  Pememe Ll gt '
made by the Director of 2 w o CaCOg with- . T~ ttration® 3 moom “a wlh °
port Laboratory, Cincinnati. Since t‘be me '
these procedures for .
B ... ...... IR e e
of allernate test procedures for w% 1% & m ik o)

4
1. Ammonis (& N), miligrame
per Mter. . 5)
N o weods, A

BACTIIIA\\ — ! - N

4. Coliiorm thcal), nnber o MPN;¢ masbrine Qher...........

phe-

triplicate on or before June 1, 1977 to 5. Coltferm (fecal) ? n pressncs ... de. 9.
Dr. Robert B. Medz, Environmenta] Pro- & ghlecins, namber per 19
tection Technoloult.’uogttormc Qusug s %wumnn 80 e
Assurance Standardization, Office M. L . -
680) mvlr;;f:-h.lmtectionm(en " "-'1‘ = b 3 "’",’" “":_
N on! cy' " > -~
© Washington, D.C. 20460. - b T et mambee ML e e

(H) Freedom of.Information. A copy

e e g, Wik (e

»

vDparameter of those comments, and docu- 54 (BODy, o pir  tiem) or sloatrede
ments providing firrther inforniation on  ,, )t milligrame por Mor. . Thtrinsstrie, iodine-bodate
. m nummo:“:l: chariges made tn - 12 ( hemicn o—‘: Dichrosmte refiex..... ... .
mepection ad copytag at the Eavirof. ' Cerde mlams b b 872 skste Boupri
Protection Agency Infor-
Reference Unit, Room\ 2922, Kor (rotnoten at end of tible. .
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using the first 50to 100 m] to rinse the Alter flagk (G Plastic
tamina Discard the onm.du;(ﬂmthcﬂnklndedbctth
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RULES AND XEGULATIONS -

’
1Y L .
) clcrenoes for US(i5 meiliods, uniess otliewise noted, are to Brown, B., Skougstad, M. W., and Fish.
wag, M T ~idothodaton Collcton aod Adyaiaof Waler Sarmpie'or Dimoved Minarae and G, U.5. Gsolog-
‘eschni - Resources Inv. book §, L
Y F X0 mwuhumlﬂg:?m?“oncmwmawdmmqmol
Officisl Chemists” methods manual, L .
Manual s required if wmrnbun data on representativa effluent samples are on ocompany file
w‘sho' that this mumh::ny distillation step ls not - y: however, | distitiation will be required wt‘uolv-
b ) .

2y controversies.
$ The rmethod used must be specificd.
¢ The 5 tube MPN js used.

' 8iack, K.V snd others, *“Metbods lor C:olleetion and Analyals of A
U 8 Ueologital Survey Techniques of Water- Resources Inv: book 5

uatic hu»o,mx and Mircoblological Samples:
Ad (1979).’ -
recovery hQ chiorinated wastowaters, the
are available’ the follow!

o

! ince:the membeyne filfer technique sually ylelds low and varthbie
MEN method wili be required to resoive any controversies.

! Adequately tested methods for bensidine are not avaik Unmmvodmahoda
juterim method can be used for the estimation d;(bmndlm (1) *Meth Bensidine
availahle frem Ertv Monitoging and 8 t Latx Environmaent

and Its Salts lnhunten, ’
tal Protostion

tllll.nlu, Ohio 43208, ¢

Broadway, New York, N Y. 10048,

T

A

American National Standard on Photographic Processidg Efinents, Apr. 2, 1975. Available from ANSI, 1490 tion”

4 Fishman, ‘M, J, and Bmvn_}:; ene, “Selected Methorls of the U.8. Geologioal Survey for Analysis of Waste-
Rl ¢! | . N
vzu}:_'_‘u o o‘:en !.-EE h ‘LehloﬂnuedU 5 mpoundlm,lnd middum%obwnod ho&n the En.
i Monitori pport Lbeoratory, U.8. Env] Pry 5 inc i, o 45208.
;?mm thod (Aglﬂ d C; nxuhblzom Env tal Monitoring snd Bupport Lbsoratory, U 8.
- Environmental Protection Agency, nnatl 452080
“ For of thlocyansls interference mnmlmchhid_ohmduthodkﬁhneﬂﬂxn.
In the od test mumu,mmmmnddmmwmwmlmwu
n:‘ um chloride (MgCl-6H;0). substitution will eliminats thiocyanste lntederencdq both total cnnl&
and cyanidedwmendable . > -
w total metals the:sample is nok filtered processing. B vig digestion
metals throtgh precs s orous trestmens'is recommgnded ds
of Water an w-u‘"’(nw In those instances where s

to the steam beth Contt

?‘ue heating the coversd beaker

snd take up the residue il s small quantity of1:4 HC), W,
the sample to remove silicates snd other

value
) ces

Wastes,” 1074

tion ) t

be
Mfn beaker and sdd § mi
Coolthebeahrlng

min, .00ver snd avaporate to Cool
down the beaker walls and watch glass with distilled
ble material that could clog the atomiser. Adjust the

metal concentration. Ttie sample is now resdy for analysis.

based on the
the devl AA epentially stomic techni hey
, wwmvwwmu. Metbo&olm sddition are to e !onovmun p TBol™

dered

Chem-

y they are consl
ethods for

ques,

h 8 045 um membrane fifter. A
the sample a¢ soon as
are recommended
required volume of
8 ml of (1.1) scid per liter should be

sufficient to glc& . .
C‘ 8ee "Am ewsletter,” vol. 13, 75 (1974). Avallable from Perkin-Elmer Corp , Main Ave,, bforvdk.

are relatively insofuble {n, reagents such as.nitric ncid but

su| uund‘m hydnﬂd:ow]-pﬂo:llzz’."!gmm.
sdding 40 m] each 83840
mnner.gof le'et‘:’ sllver below 1 mg/l the -

Anal

¥ Btevens, H H'
and D,M«Prssouu

o4 In §1364 ond sentence of

paragraph (¢) 1 “>nded by deleting.
the word “subchap...” immediately fol~

lowing the phrase “procedure under this”

and imediately preceding’ the word

“shall” and replaced with the phrase

“paragraph c.” snd § 1364 is amended

by addihg s new paragraph (d) to read

Aas follows: r

§ 136.4. Applicatigqn for alternaie Jest

ystemns mmmm-;:ﬂoﬁn;:?xﬁu

-, .G T, "“Water Tempersture—Infinential Pactors, ¥
evioglical Survey Techniques of W}:q Reesou

s from Envl}onmentul Mmiﬂcﬁu and Support Laborstory, U.S.l!nvironmantnl Protection

Ohio 45008, .
tmfw the snalysis of siivor in'indastrial wastewaters st coneentrations of 1
w sliver exists 8¢ an inorganic halids ﬂlher‘l_uludu such ae the bromide an

mg/l and
d chloride

a4

are in an g buffer d
levels 1ver above 1 mg/1 20 mi of sample should be
2M NaOH. Standards shonid be pre] ip the same
method is set|

recormmended .
Deyreduction metl‘nod is avaliabie from the Eglmnmcntal Monitoring sud Suapport

Ohfo 45 . . ,
f“ considered ¢o be comparableAn thewr pef-
thane detoctt e

b Organic Bubstances (o Wter”. U.8, Geologieal Burvey Tech-

“Direct Determination of E
" No. 8, pp 421428, 197

iu;mam;r’hosp}‘-orns by Cas-Liquid Chroma.-
while tlic nicthod on p 78 measares only ss
total

otain -

n o
ield Mcasur ine)

Pees Luv ook | (1073) ' - u

niate test procedure under this paragraph
(d) shall: '
«1) Ptovide the name uﬁ address ‘of
the responsible person or firm making
the application.
(2) Identify the pollutant(s) or pa-
m(’) for which nationwide ap-
wal of an alternate testing procedure
is being requested. .
(3) Provide a detailed description of
the proposed alternate procedure, to-

§ 136.5 + [Amended] _
§.1In § 136.5, paragraph (a) is amended
inbérting the

by phirase “‘proposed by the
-responsible person of firm the

discharye” immediately after the words °

‘“Yest. procedure” and
- that ends the

before the period
ph..
6.1In.§ 136.5, paragraph (b) is amended

- by inserting in the first sentence the

bon or B mabiy e maible per-
son or firm g ¢ im»
mediately after the w?::h “such applica-
and immediately before the comma.
' The second sentence of .paragraph -(b)
Is amended by dele the phrase
“Metlrods Development and Quality As-
surance ch Laboratory™ immedi-
ately after the phrase “State Permit
Program and to the Directorsof the” at
the end of the sentence, and ingerting in
its place the phrase “Environmental
Monitoring, and Support Laboratory,
. Cincinnati.”

4.1In § 136 5, paragraph (c) is amended
proposed by the

by inserting the phrase **
responsible ’ggman or irm making the
discharge” infmediately after the phrasé
“np‘;ztcatlon for an alternate test pro-
cedire” and im tely before the

LY

comma; and by deleting the phrase,

“Methods Development and Quality As-
surance Labaratory” ediately after
the phrase “applicatfon fo the Director
of the” and immediately before the
phrase *“for review and mmenda-
tion" and inserting in its place the phrase
“Environmental Monitor{ng and*Support
Laboratory, Cincinnati.”

8.1In § 136.5, the first sentence of para-
graph (d) is amended by inserting the
phrasé, “proposed by the responsible
person or firm making the dischdrge "
immediately after the phrase, "applica-
tion for an alternate test procedure.”
and immediately béfore the comma.

The second sentence of paragraph (d;
is amended by deleting the phrase,
"“‘Methods Development and ty As-
surance Resea Laboratory,” immedi-
ately’after the phrase, .’to the Regional
Administrator by the Director of the,”
and immediately JPreceding the- period
ending the sentence and inserting.in its
place the phrase, *“Environmental Moni-
toring and Support Laboratory, Cip-
cinnati *

The third sentence of paregraph (d»
is amended by deleting the phrase,
“Methods Development and Quality As-

P res. ‘ gether with references fo published or :‘;Tynzm m: leo.m tory;;:’n me&j-
X . - * « % other studies e general ap-- °r ihe phrase, “foryarded to the
A - Ay application for an alter-  plicability of the alternaid test procedure Director.” and immediately before the
nate test-procedure under this paragraplr to the pollutant(s) or parameter(s) in second comma and by inspriing in
shall; ¢ * ¢ . . te water discharges from representa- place the phrase, “Environmental -
(d) An-upi;llc&ﬁon for approval of an and specified industrial or other toring and Bup, Laboratoty, Cin-
. y it cnnati”” T T T,
use may be made by in triplicate (4) Provide comparability for the ¥
to the Director, Environmental Monitor- performance of the proposed alternste .9 Section 138.5.is amended by the
ing and Support , Cincinnati, test procedure compared to the perform- lddlttmof.newpamn;,h (e) to read
Ohio 45268. Any application for an alter- ance of the approved test nrredures. as follows: :
. ” .
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2. nnounéiﬁg the Course : ) ' \\\

4 M !

' ‘a. Course Availability - LT -

" Course availability is most 1ikely to be established through one
Lo of ‘two mechanisms: ' L S

. >
) Management or regulatory authority determines that training is
’ . required, makes arrangements for course presentation-and instructs
' desig ted personnel to appear at a specified time and place for
traihingy or, '

2) The colrseimay. be planned by a %raining organization.which sched-

ules and plblicly announces the course either as a special offering.
or as an element of an overall curriculum of training.
. b. Responsibility for Course Anndbncement 2
~ ' i . - :
. A1l training organizations should establish and maihtain mailing
. . - »lists of officials, organizations and interested individyals to whom -
i training announcements should be addressed. . ’

Course annourfements should be released by the training organizatioh
and/or the spofisdring agency (if applicable).
« When a special- cburse offering is planned at the request of management X
A or regulatory authority with identified class participants, it usually

is best for the requesting authority to, make the announcement.

: ‘ * c. Types ‘of Course Annotincements
‘ 1) TrSining bulletins, or catalogues are widely used by established ~#
training organizations, and should be used for announcement of
. this course when offered as part of an on-going curriculum of
cL courses.

2) Special fliers or brochures should be developed for public, -
" announcement through established mailing 1ists. These releases
may be used for regular offerings of an on-going curriculum’of ¢
.+ courses; *t' they are particularly applicable when a special
offering ¥ the course is flanned. ' ‘

rd N
- v 3).The course may be announced in a journal, newsletter or othe
ST, o periodical widely read by the personnel for whom the training is
T . intended. .o -~ )
. ‘ 4) The caurse may be announced by personal letter or other q§rect ‘
communication with a stug%?t assigned to take the trainfng. - .. ,

k ’
» .
,

d. Timing of Course Annduncement§ 2 .

Training catalogues or bulletins usually are*for a period df one -
year or more.- Accordingly, the prospective student should haye
', : from three/months to one year of advance notice of the traifing.

“ ATUEMP.(164.2).3.7.77 © - - o 5 :
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When the course is a special offering announced through a flier or

other special mechanism, at least 90 days should be provided between L

the release of the announcement and the start -of the course. There . ’
are at least two reasons for this: .

¢ : . ,
1) Permits course applicants to secure necessary approvals for_
attendance, and to make personal scheduling arrangements; and,
2)‘Provides‘c6urse presentation staff with lead time for course- .
. ‘preparations, acquiging special instructional materials, pre- ) ‘ <
paration of Taboraléy Suppligi'éhd equipment, and related tasks. -

e. Information Provided in Course Announcements
Theﬁfol1o§é§g list should be helpful as a checklist to those pre-
paring a cflrse dnnouncement. Samples of an announcement for this
course as it might appear in a catalogue of -courses, and as it might
A appear in a special flier are shown in the section of this Guide

: - titled SECRETARIAL SUPPORT, o -

‘ #
In the'event that the course is announced in a periodical, the editor
may apply‘%vnstraints on style and format which make it imppssible to
provide all the pertinent information on the courses In such cases
the announcement pust provide the name.and address of an office from
which further 1ngormation can be obtained. The information to be
provided should be as’ complete as-that given in a course catalogue -
or flter and, naturally, should includé any additional special in- r !
formation -specifically requested. . N ¥
’. " The following will be 'helpfuL as a‘c_heo‘isf_t;) those prépariﬁg an ‘
original.course announcement: . . ) .
i 1) Course title, dates and location
! oo B
2) Name of organization conducting the course (and name of co-
sponsor, if applicable) '~ CL :
3) Deséription of intended student body, reason why this
training is neeqed and summary of Course content.
4)-PrereqﬁTsites for atfendance'(speciﬁl skills or training which i
“ ;hejiPplicant must have for admission)-® .t 3
5) Describtio\ of theS%raiﬁ}ng environment to be used (classroom, . ‘.
laboratory,’ field, in-plant, etc.) ‘ t : .
o f ’ ~{’ - , N '
6§ Identif%cation:of knowledge and. skills the participant will have .
¢ on satisfactory completion of-training - . - . ~
e, . . ¢ ‘ . - . v
7) Tuitiop (if applicable) . . . ’

* . 8) How epg‘wheng to,apﬁly“fof.adnission to this course
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) . 3. Summary’Plan for the Course '

v A ‘convenient format to use 1n the early stages of devising a course plan
is a day-to-day assigmment of time-blocks based on estimates by authors
of the training time requiréd- for each parameter. (An example is on the °

- E next page.) Usipg -available time as a first criterion will allow a
o , variety £ ssi le sequences: .Thén other considerations should be applied.
d . . Some gxamples ‘ . -

L4 a v

_.a. If some e%ﬁ‘ t must be used in mnregthanvone,testq,sch Vi_“n.*
topic betwee the two tests t allow time for the required clea up. ’

. b. Schedule the topics so each 1nstructor altgrnates between prime and *
. assistant reSponsibilities to allow time: for preparations which must
be done right before'training sessions.

.

“¢c. If one proced e requirzs skills taught in another procedure order ¢
the presentat ons accor 1ngly . \ :
E 3 . L.
o d. If most, students need only 80% of the procedures taught, schedule the
remaiping 20% of the procedures as a group so students can conveniently
schedule .their attendance for training pertinent to their needs.

- Va
h
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*
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. v n M " ¢ . - EFFLUENT MONITORING PROCEDURES: HETALS ANALYSISe A
- . A L ‘ oo SUMMARY PLAR FOR COURSE L ¥
‘;\ . ) . )
f MONDAY - “ . TUESDAY T . WEDNESDAY | THURSDAY L FRIDAY . :
- , — Time Time A Tme T Time
- Activity urs JActivity : Hours JActivity ~/ » Hours JActivity Hours | Activity” Hours
- Registration 1/2 |Laboratory 7 Laboratory 7 Laboratory 7 Planning & Conducting, .| -
Lourse Coordinator - Colorimetric Analysts- - Colorimetric Analysis- Colorimetric Analysis- 1:;;2&'1%?"”1"" of 1172
I goursemObjectives 1/4 Boron - . Borog‘ Boron . -
i . Orgarfization w{“ Y Lt o a " N 4 Boron EMP . . ‘
: « [Volumetric Determina Yolumetric Determina- L Volumetric Determina- .
Course _&_Coordi por tion of Calcium . tion of €lcium . tion of Calcium Flameless Hg EMP
Introduction to ) : Flame Photometry EMP
. AA Determination of Pb AA Determination of Pb AA Determination of Pb Volumetric Ca EMP
. Atomic Absorptien | 13/4. . : AA Pb_EMP
Chemist . . F]ame]e/ss Hg . Flameléss Hg T Flameless Hg ‘1 AA Metals eMp .
. . Absorption Spectro- Flame Photometric : Flame Photometric . |Flame PhqtpmetHc All Staff -
scgﬂ;ist . 13/4 Deteminaj;ion of X & Na Determination of K & Na_ o Determination of K&Nal ~ ¥,.7 .1 piscussion - 3/4
—_— Determination of Cu++ AA Determination of Cu++ AA Determination of cutH Instrumentation ‘Troub’lé\-
~ Principles of ‘Flame" | - Mg+t, Mn++, & In+t Mg++, Mn++ & In++ A Mg+, Mn++, & In++ Shooting & Maintenance
Photometyy 3/4 Chemists . Cﬁist : Chemists Chemists
v Chemist oo - Reporting Results 1
Volumetric Metal , = . \ | ' Engineer . .
T Analysis 3/4 ' ' ) \ . . " Course Evaluation & 1/2
Chemists RS ’ B ~ < . Closing® . - :
Laboratory - Prepara-| ' . A1l Staff \ )
. tion of Standard N b . . .
a Solutfons . pue . ' e
% * -~ NOTES: 1. (Class is dhrided into three sectiags of two groups each so that éach individual will ut1112e three and orwhalf hours for each of the six.
laboratory exercises respective]y.,“ . ; /
= )
2. Program time only is,shown. Additiona] t1me required for lunch an& bre[aks .
“ ‘ -
L . . ‘~ 3., Leadi»‘tn&ttor om¥ is designa_&ed. Other 1nstructors will prov\de support to 1ead1ng tnstructors fog/al] laboratory 1nstruct;ion
2 - 4 ‘o ,
) . . , . - - . 3-2
?‘ ¢ ’ ,e# -FT\ . A . -
. ’ - 1 Iﬁ;i _\» r\«s g * R
‘ : on ‘
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v ) e ) T (Samp&‘ Schedule) .
. . ¢ - ': . ° . SN |
- Y o ‘ . _ N
- : o i . . L i .
Lo ’ "~ EFFLUENT MONITORING PROCEDURES : - METALS ANALYSES. (164.2T) . ¢
- ¢ P . l A * C . . .
, (LOCATION) ¢ . o Y
g  (oATE) L o :
. ] AGENDA _ R Y
' : . . . ' > ce T -
Coarse Coordinator: :
DAY AND TIME . SUBJECT, SPEAKER j
) Monday - -
8:00 - 8:30—. _Registration - "4 bourse Coordinator
- . ~“'Welcome . - 4 : a x '
h - 8:30 . 8:45 Course Objectives : Course Coordinator
4 8:45 - 9:30 Introduction to Atomic Chemist
L ' Absorption : . . b4
. 9:30 - 9:45 7" Break b .
“,9:45 - 10:30 Absorption Spectroscopy Chemist
- ‘ 70:30 - 113507 Principles of Flame Photometry Chemist )
‘ ’ 11:15. - 12:00 Volumetric Metal Amlysis Chemist -
S 12:00 - 1:00 ° Lunch < T '
- -1:00 < 4:30 .« " {ABDRATORY - PREPARATiON OF
a : £ . . STANDARD SOLUTIONS .
) ‘ 1:00 - 1:45 Colorimetric AnaTysis. - Chemist
EERN : Boron Standards -, . o
1:45 - 2:30 Volumetric Detegmination - - ' Chemjst °
¥ ' T . -
‘7 2:30 - 245, . . Break ' N\
2:45. - %:30 " Atomic Absorption Standards _ A Chemist
. ~ . , . ' n
L~ 3:30 = 4:00 Flame Photdmtr'\é\ Standards * Chemi st .
oo~ «4:00 - 4:30 - Disadssion‘ b Staff -
R . . . N . . ., a*
) . Do, B A o~ .
" Tuesday .~ ‘:\ N <
8:30 - 12:00 » -LABORATORY - ot
’ . * _ . . A
: " Section I ' g
roup A ’ . L L 3 .
« Colorimetric Analysis - Boron Chelllist
L g up § L D ' J
. g o lumetric Determination of Calcium Chemist.
.- AT.EWP.(164.2)5.7.77 ¢ L AP
0 ' 3 S . - s 2/7 B k4 4-1
' ,EMC .. ’ ‘ & * - g




AGENDA g
o'» DAY AND TIME . SUBJECT ‘ R " SPEAKER

Tuesday ‘ ' ]
8:30 - T2:00 " section 11 P .
Group SRR .o ..
AA Determination of Pb ) ., Ghemist

Groyp B - - : "y
Flameless Hg : ,‘f . Chemist .
Section II1I . ﬁ*.', '

Group A . '

Flame Photometric Determination Chemist
of K and Na 4

Group B '
AA Determination of CU™*, ‘Mg Chemist
Mn*+, and Zn*t «

12:00. - 1:00 Lunch - s
I3 4 . Y . .
1:00 - 4:30 ‘LABORATORY

"Section’l
’ Group
A Determination of Pb o ' Chemist

»Group B e i
Flameless Hg e . Chemist,
Section I1 :

Group A , e e
Flame Photometric Deteminatbn of X ? Na ’Chemist
Group B

AA Deterwinat fon of Cu Mg++ ‘ . Chemist -
Mn*t, and Zn —

Seetion 199§ _ ~
) roup ’ '
Colorimetric-Analysis - Borpn o Chemist,

"Group B
Yolumetric Qeter‘m‘lnation of Calcium . Chemist

Wednesday : ‘ , <
8:30. - 12:00 . LABORATORY )
' . ‘ Section [

- Group B . :
. Flame Photometric Determination ' Chemist
of K and Na“ ] T

- .

Gr0up B . N :
- AA Betenﬂ'lnat'lon of Cutt, Mg'H' Chem'ls't"
Mn++, and .Zn*t _
28,




o~ -
' AGENDA *
DAY AND, TIME © ¢ SUBJECT .. - [ SPEAKER

'Nednesdaz S ‘ : ' . )
. Section II - )
Group
Colorimetric Analysis - Boron -Chemist

Group B . -
Volumetric Determination of'Calcisg o Cheqizi/

Section III .
Group A.
. AA Determination of Pb~- - Chemist

Group B : -
- M - Flameless Hy ) Chemist
12:00 - l(// Lunch L

1:00 - “4:30 LABORATORY
N

. Section I ° . -
\ roup .
Volumetric Determination of Calcium Chemist

. Group B .
~ Cojorimetric Analysis - Boron Chemist

Section II, -

Group A

Flameless Hd R i Chemist

* Group B
AA Determination of Pb . , Chemist

Section II1
Group 4

AA Determinaticn of Cutt, Mg Chemist
Mn*+, and Znt+ . ’

" firoup B .
Ftame Photometric Determinat1on of \ Chemist
K and Na . -

-

Thursday o
8:30 - 1200 LABORATORY
: Section I

roup . ‘
Flameless Hg L ~  Chemist

Group .B ~ - Co
AA Determination of Pb . ‘ -Chemist
Section I1 & - o ~

roup ! -~
AA [hterminahonfof Cu”"’ Mg++ Chemist
Mm** and In . :

L




AGENDA _ .
. DAY AND TIME SUBJECT % . * SPEAKER

Thursday . . . : .
' ' Group B. \ . v o
Flame Photometric Determ1nat1on of Chemist
K and Na

Sectidn I11 T 4 ) .
Group A Sy ’ .
Volumetric Determ1nat1on of Ca1c1um _ Chemist

Qroup B ' ;
Colorimetric Ana)i%is - Boron ‘ Chemist
Lunch « "
'LABORATORY

Section I. .
Group .
AA Detqgm1nation of Cu** Mg++ Chemist
Mntt, and Zn** .
N

Group B ' -
Flame Photometric Determ1nat1on . Chemist
of K and Na

Section I1 . -
Group A e
voTumetric Determinatqon oF Calcium Chemist

Group B N
Color1metr1c.Analys1s - Boron =~ Chemist

Section Il :
~ Group A ) .
,Flamelgs; Hg . : Chemist -

Group B . \ :
AA Determipation of Pb - * Chemist

B \

Planning and Conducting 1642
“Discussion of 'EMPs and IPWs

Boron EMP - Chemist
.-Flameless Hg EMP = ** Chemist
Flame Photometry EMP : Chemist,
*Volumetric Ca EMP - ‘ © Chemist
AA Pb EMP : " Chemist,

«  AA Metals EMP * Chemist




\ : . ~_AGENDA | -
& DAY AND TIME SUBJECT’ - ' SPEAKER.
— - Friday ' , o
10:00. - 10:15 Break . - '
10:15 - 11:00 - ‘Panel Discussion - Instrumentatzon Staff

, Trouble Shooting and Maintenance ~

. - 11:00 - 12:00 ﬁépbrting,Regplts ' Sanitz:!dgngjneer .
12:00 - 12:30 Course Evaluation and Closing Course Coordinator:
e
‘ ¥ »
EL - Py %

.\.’ .
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. Course nﬂéstongs (164.2) )
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The following.pages 1ist 1ndiv1dua1 responsibilities in a
chronological order for preparation for this course.

The individual EMPs Tisted in the accompanying course manual
- and professional level.of compétence requir_e‘cLQfor‘ the principal.

.

‘instructor is shdwn in Table I.
4 -

LY

! 3

. . ey _ , 3
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Code

Title

._Description "
CH.MEF.as.EMP.12,1.76 Determination of Boron, Curcymin *  Chemist
' * Method /
CH.Ca.EMP.1.1.76 Determination of Total Calcium " Chemist
. (Volumetricﬂethqd) i
CH.MET.aa.EMP.1a.1.76 Detennination of Copper (Cu*’*).“ Chemist ,~
. . Magnesium (Mg ) Manganese (Mn )s /
and {Zn*t)
CH.MET.2a.EMP.2a.1.76 ' Determination of Lead By Atomic .  Chemist -
Absorption Using the Extraction
Procedure :
CH.MET.aa.EMP.3a.1.76 Determination of. Mercury Using | Chemist
" the Flameless Atomic Absor'ption -
(Cold Vapor) Technique C A
CH.MET.es.EMP.22.1.76 Determfnatiop of Potassium Using  Chemist
. . *  Flame Photométry . ,
(fH.MET.e's'.EMP.Ia.IJG Determination of Sodium Using Chemist -\
. Flame Photometry ’ ’
. \ ; P
C N —
4
\ ’ - ’
. 4 H
(&« - .
1 y
2 | , '
/ 33 . . .‘
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Outline No.
and Remarks

/

-

¢

| .

" «Review equipment and supplies

- ’ .
i ]

5 to 6 months before pourse

Determination of the need and
decision to have course.-

Designation of Course Director
Y and Course Secretary.

Development and release of
Course Announcement including
location, date, general state-
*ment of course content and
tnaining objectives.

vCourse Régistrations received .
and accepted from time of
" announcement to first day of
course, subject to class size
limitations

3 Months before Course - ¢ N

1{st for items which may be
purchased .or borrowed.

Commit all staff personnel who
will participate in course.

" Inventory stock of course
X manual.

2 Hopths pefore Course

Request equipment and supplies
from lending organizations

- (analytical instrumentation,.
audiovisual training aids,
audiovisual support equipment.etcﬁ

- 34

- -Director reviews
application form and

" -forwards to secretary
for appropriate-action.

Professio;al staff
initiates requests
~ through director

First assignment will
be equipment and supplies .

i Y‘GV"E“.

-Supplies sﬁpuld be adequate
for each trainee and staff

Professional staff initiates
requests‘through director.

one week before course and
checked when received.

~

member. 4

"Should be received at least |

v




s

_3 Weeks before Course

Prepare Glassware, all reusable
and consumable supplies.

Capi(s} equipment operatipnal
check. 7

[ 4
2 Weeks béfor‘ Course ~

Inventory availabﬁlity of .all
rgusable and consumable materials

- and supplies.

1 Week before Course

Final checkout of all ana1yt1ca1
1nstrumentation

[

A1l EMPs”
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B. Training Resources -

course offerings, it is urgkd that this

| - -,
AT.EMP. (1§4.2)7.7.77. .

v

. » : . .

" PART I - COURSE PLANNING'AND MANAGEMENT -

-
s

This section considers four topics: Training Staff, Trainin -Fa6111t1es.
Laboratory Equipment and Supply quuirements,'and,Ihstruct onal Resources.

Staffiﬁg plans, facilities, equipment -and supplies®escribed in this Guide
are based on a class of 18 students. For at least the first several (3 of 4)
maximum number of students per

tlass be stgictly adhered to. - LT _ C-

A staff experienced in presentation of this course may be able to increase/
class sizé to, say, 24 students. On no account should this laboratory- 7
oriented course exceed 24 students with an instructional staff of the e -
described here. Large numbers of students per instructor simply cannot be
provided with the individual attentfon and instruction required for effective
training and assurance that they have indeed -leafned to perform the analyses
which are the subject of.this course. . <
If the number of workers requiring this course is quite large, the best
course of action is to-meet the training need through providing a greater
nunber of ctourse offerings., . oty .

‘ -~ .
The required instructional resources, shown in outline 9, are compiled from
the individual instructional package worksheets shown in Part.II. Training
administrators should coordinate\ requests for instructional resources to be
acquired; through loan or througk furchase, from other sources. This
outTine provides a basis for Suc dination, .

»

1. Trainidy Staff " - R e

[}

Each member-of the training staff For this, as for any short cdurse, is

a member of a team. This team can function effectively only through each
member's understanding of the training goals to be met and 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 conduct of the course as a whole.

a. Qualifications of InstructioneJ Staff
1) Each should have a thorough knowledge'of the subject matter for
. which he/she has responsibility, including a high order of technical
skill in any procedures to be carried out. .

2) Each should be able to perform effectively as an instructor, bbth
in the classroom and ip the laboratory. This includes ability to
make rapid adjustments in the style and technical level of in-
struction in order to work with students having a varied range
of entry-Tevel knowledge, skills, and prior education,

3) Each should be willing to accept a cértain rigidity-in the choice
of &nalytical procedures to be taught, in accordance with policies

’
.

~
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»

”
, >

and formal directives qf the applicable regulatory authority (-ies).

The basis for, and recommended procedures to be followed, in intro-
. ducing variations in methods to be taught in tests &hd measurements
«  Oof municipal ®ffluents is discussed elsewhere in this Guide..

- b. Estimated Time Allocations for Training Staff .

.. ;{fr‘
Bweh member of the training staff has specific duties before, during,

. and after the scheduled course dates, For planning purposes, it is

X

b — v | o
S = 1 9
. $|t| 8
. Q 3 G
) . . L4 4] (==} L4 -
Course Administration _
Course, Coardinator (ordinarily, this iz [1 | 2 \
" is one of the instfuctional staff, 1 ‘ s
who is assigned double-duty as ° . . )
. coordinator-instructor) : =
Course Secretary - | 10 {212 «
Insgﬂ ctional Staff .
——Chemist #1 ) 8 |5 | 2 N
" Chemist #2 . v |8 51 2
Chemist 43 18 |5 ] 2 )
Chemist #4 " 8° |5 |2 -
Chemist #5 8 5 2
Chemist #6 . 8 1 5. 2
_Laboratory Support T -
Laboratory Assistant ' ‘fo {5 ] 5 )
. (optional) o, .
Duties and Requpsibilities of Traihf;g‘Staff;"' ) .~

c.

{l

assumed that pre-course activity will begin 4hree months or more, as

» required, before classroom instruction begins. During-this period, -

the estimated time allocations will permit the phasing-in of work

activity for this course with other duties of all, personnel. During

after. the last day of instruction.  In the post-course period, all
.staff may begin to phase- in other duties pendjing final completion of
all details associated with this training effort. .

Staff Identificagion . Working oa¥s
- , \. estimate) -

¢

1) Course Coordinator

This individual may be known varfously as Course Director, Course
.Leader, or ‘by some other term suitable to the situation. In most

cases the Course cOord_inatdr will function in a dual capacity as one

- (A

the course, all’instructional staff and 1aboratory asststant (if used)’

are fully occupied, and should not be given anﬁ.ogher' duty assignnents.
Post-course activities shou completed within one or 3




¥

B v

-

of the {nstructional staff for the course. In princtple, any one
of the Instructors could function as Course Coordtnator. In the
absence of other factors, it may be best to have the indtvidupyl
who bears the 1{ghtest teaching load- to act as Course Coordinator.

a) Before the course, the Coordinator receives assignment from
mdnagement to lead the course, after wiich he/she: e

(1) Obtains.commitment of the other members of the training - )
team for the course, fncluding Secretary, Instructors, and
(1f used) Laboratory Assistant; ~

(2) Determines the composition and geographic origin of the
- student body to' be trained; - —— -

(3) S&yelops a working schedule and specific staff assignments
for all significapt milestone stages of course preparation
. and implementation; , T '

(4) Meets with course staff, distributes instructional guides
and related training materials, and reviews the preparation :
plans and day-to-day working schedule; 4ssigns specific topics
and time allocation for which. each Instructor has prime in-
structional responsibility and for which each Instructor -
serves as assistant to prime Instructor;

(5) Id@ntifies which, if apy, avaihéble options 1n;procedufés-
should be taught for compliance with directives of the
governing regulatory authority (-fes); .

v

4

. (6) Prepares announcement of the ¢ and distributes it as
appropriate to the potential stu body;

{7) Reviews classroom and laboratory facilities, making arrange- K
ménts for any required gepairs or adaptations;

(8) In consultation with Instructors, reviews availability and
condition of all equipment, supplies, andgther training
- resources required for the course, and makes timely arrange-
ments foryrepair and maintenance, reorder,.or borrowing of
.needed 1items; ' ufj '
(9) JArranges for supplies of student reference texts and
associated training materials; ( '

(10),ﬁorks with Secretary 1n registration of studeﬁ;é and in
all pre=course—communications on schedules, local housing
and transportation, and other perttnent matters; . i

(11) If the course s to be ébﬁducted in a “"field" Ttocation,
: coordinates timely arrangements for staff thavel, transpor- |,

tation of gguipment and supplies, arrangements for training
14

~afaciliti ocal housing and transportation, determination
‘" f availabtitty- and location of dining facilities, and any
other preparatfons required for course conduct away ;rom

normal gasg lpcation; .




i
’

(12) Initiates periodic and timely checks with other, training
" .team members to.assure that their pre~course pfeparations ‘ ‘
. « are on schedule and that preparation of required resources
1s moving ahead according to plan, Takes action as ne- -
- cessary to identify problems and to expedite solutfons o
-as the need arises; ™ -

(13) Represents the’ training team in all fonﬁl.cmunjcétjons
with management, host organizattons, students, and with
commercial. or private sources pf equipment wad supplies.

r—

. b) During the course, the Course Coordinator: N . /

.. . o P g J :

- "+ (1) Takes charge of course opening exercises including student . 1
registration, welcome and staff introductions. Presents
and discusses course objegtives;

' -(2) Maintains general supervision of course, assuring that — .
all activities are kept on schedule; maintains 1iaison
between staff members and other interfacing organizations/
individuals as necessary;

v " (3) Maintains consolidated summary record 6f student performance
Iy based on information provided by other Instructors; with
. staff determines which students should/shguld not be re- -,
! corded as having satisfactorily met training objectives;

, (4) Provides Course Secretary with ?ﬁﬁely information neceséiry
. for preparation of course certificates; signs course cer- ' ‘ ‘
. tificates as representative of the course training staff; -

R - (5) Presides over course closing activities, including award of X
certifjcates, , . \ : =

~(C

c) After the course, the Course Coordinator:
D . ‘ ' .
. (1) Reviews and evaluates with the instructional staff all
matters considered pertinent to the effective implementation -

_; ) : of the course as planned, developing proposals and plans, . ;
for adjustments as necessary for future offerings of the )
. course; : ‘ . '
- (2) Orders repair, renovation, and replacement’ of any equipment
. .or supplies that require such attention; © . ’
' (3) Coordinates return of any borrowed. resources used in the
course; S . . . C 4

(8) If course was conducted 1n the fleld, ‘coordinates repacking. .
and return shipment of 311 ;quipmen/t. and supplies; '

B , ;) .
: (5) Drafts course susmary/evaluatiog report; .
’ . - ' 2 19 7 - P .
p (6) Wrepares and forwards any reports required by other .
* supervising, coordinating, or financing authority. ' ‘
Fal i - . . . L \ *

. ) / ' . ' . A . .
-0 [ 4 // 39 . * )




2) Course Setretary

b

The Course Secretary works under the diregt supervision of tle

*‘gourse Coordinator, and .prepares or arranges preparation of all
ormal communications, procurement documents, tratning materials,

and records required for- course.preparation and implementation.
The Course Secretary also provides office support work for the
course instructional staff in all matters pertaining to course
preparation and implementation, . ) :

} -
v ‘J ’
a) Before the course,-the Course Secretary:
¢ '

.(1) Works with the Course Coordinator in identificatieir~and .
. preparation of copies of all pertinent course materials for-
. —..=use in planning conferences between Course Coordinator and
the instructional istaff, including Instructors' copies of

' » working schedules for course preparation, course agenda from

. instructional: package workshee all student instructional -
'‘materiaks and associated data-s + Student-evaluation ~

preliminarp to final draft, stgff‘assignmehts. Instructors'
sh quizzes, and any other typed or printed material

proyect®d for course yse; o -

(2} After Course Coordinator's conference with instructional

\‘;13 staff, and resolution of decision making issues, arranges

for printing (or reproguction) apd assembly of all materials
indicated under (1) above; in a quantity adequate for :

projected cayrse requirements; . N

(3) Arranges for printing or reproduction, and distribution
¢ of the projected course announcement as directed by Course
" Coordinator; . ) .
- (4) Serves as Registrar,’maintaining roster and records of
students submitting application and accepted for adm sion ™ -
to the course, prepares routine response fo students’| . % °
announcing accept¥ince with information as appropriatefon  —~
,c?crs,e_ datee:and schedule, local "geography" including key
- addresses, hotel/motel/dining information, local ‘tramsporta-
tion information, and any other information which will-* -

-y P

simplifyspersanal planning of register("Student e . ..

(5) Preparés. or arranges for, all 1nd1v1&ual student supplies, _
* including registration cards, course manuals, note paper,

~ pencils, name tags' (1. for wearing and 1 for use at class- q]

room seating position), course certificates, etc.; .

(6) ﬁrepares orders or procurefent réquests for equipment and -
- supplies needed for the course -based on speciftcations
provided by the instructjonal staff;

€7) If the course ts a "field" presentatfon, makes arrangements
_for shipment of equipment and supplites to course site and

:~ -return, staff travel schedules and order of tYckets, hotel.

reservatfons, &nd associated functions; ’. . T Y

a\fl ’ ' KRR
.t . Lol
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‘i ' I‘ s T A ) . ’ ‘ .
o X " (8) %reparés the classroom for use in the course, including -: ~ = - -
- o o disteibution of individual student materials to seating ' ‘
- e positions, arrangeménts for classroom organization-of =
' : audiovisual projection or playback equipment; chalkboafds
, . and associated supplies,.and other classroom needsé# )
. » . (Ordinarily, the Coor'se Secretary does not travel to a
5, "fieTd" presentation; this. fuaction will have to be .pro- °
- “ vided through special arrangeménts with the host organization
. at-the course site,) , '

. . ('
S o .b) During the course, the Ct&g Secretary functions as an s 4
-, - "unofficial staff hostess," and: ’ . .
SN L S e . Lot L A . ’ :

(1) Attends.course opening exercises, assisting students in ‘
. L w ,cpnyletioﬁ of registration car"and‘associat’ed recm'ds;( e

‘o
¥

4

« (2)-Prepares course -summary registMation information, prepa

. class roster on first day of courSe and distributes coprg‘ )
- "7 to students and instructors, keeping cegies for future

’ T : . records; A \

“ - (3) Providés clér'lc'al/secretar'lal support to ourse"qurd'lnatbr
) .and instructional staff as required; = :
. N . + 4 . . - ey [

(4) Receives incoming.mail. and messages for ‘staff and students;” =
expediting communications to extent practical and feasible; > -

' | ' : \ . [}
s ' ‘ (5’: Prepares cou?sezcgrtificatﬁhcifiﬂy Course Coordinator . ‘ )
) . : on last day of tourse; ©. T . .

) * (6) Ir'uspecti cTassrooﬁr',daﬂ'y, making drrangements as necessary -
- * - for coo

dingtian of deficfencies in janitorial services, ’

. and personaly corrects minor deficiencies to extent feag?b e; . j
(7) Attemds and p %ﬁt}tin Tourse closing exercises. ", e ,
c) After the course, the Coursé Secretary: . - -, -
. . = - v ‘l

" . LY C . “ B e ’ . -
Co " (1) Prepares typed copy*of all reports: drafted by the-Coyrse: . -~ 5,
= L Coordinator, and “forwards reports as indicated; _ '

* {2) Places purchase omders or procurement requelts for‘;epair;,

: renova®d on: eplacement of equipment and supplies as -
c‘ﬁrect\edjy Couns co‘?r,diqator; . S .

o .. (8 Removes all, course sdpplies from the, classroom, retugns

AL . - borrowed resources, leaves Classroom.in qonditiln suitable

' " for t{cseb followirig clags [this does not'imply janitorial "
services!); - . ot

. . . - e

*-. (8) If course is conducted on 3 fepetitfve basis, inventories « .
"~ .all consumable classroom supplies fncluding data sheets, o *
- - wonksheets, quizzes, course schedules; and the like, and :
" " % - = reorders of provides for reproduction of any {tems ‘cqming a
+..  Into short™supply, o - m
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-3) Instructors-Chemists

4 .

a) Before -thé course; each Instructdr receives course’ dui:j'r assi'g'n-“.

.

ment from management,'and:
. 9 ‘ d

1 -1

-

pf course

?tfs wi't:h'gburse CoordtMator. for discussions
pla

ns, objectjves, and for

L

course preparatibn scheduj;; .
> ”

velopment of day-to-day

. e

:. (2) In ~conference’ with_(fdurse.(fo rdtnator
7 ements will be taught,

any options in testsaand méa
determines lesson g,&es to be followe

instructional ‘materials,

r content

which should be determined beforehands

deteﬁn‘lnes.Vhicj of .
d and stuqent"refere}\ce-

"' = materials. to be ‘used, and_ﬁ‘?oi ves any other problems on .
» and related matters: =

f

{
Py
al.

') RevieWs requirements: for equipment > suppl fes, -aud

‘ training aids, and other training resources to b

.~ Tndividual.instructional assignments. Perfoyms eduifiient

s s+ upkeep and.maintenante procedyres; prepares supplies*and
‘ reagents required to be availatie for student use.- Prov
LCdurse Coordinator with timely, -detailed {nformation on

resources which must be -purchaged;” rented,

specifications: for all equ'lpmenti supplieg and other trafning

rrowed for

the course; .

) ﬁ4) If the corse is to be“tonducted. in a "field

o,
Tocations = <.

R )

packs equipment and suppliés for shi

pment o|that they -

wiH: arrive at destination in good condition{ identifies

to the Course Coprdinator the®equipment and

supplies which

)

shiould not qr cannot be shipped which should

~

‘otherwise:at the course site; . . d

3
[ 4

- (5) VRehearseé"aIJ classroom‘ah'd laboratory 1nstr'uc;‘ional
" prasentattons to the extent necessary to assuré effective
performance within the schieduled time allotation; 3,

e .

' ”(%Rév"féws and practices all tests for“chh'he/sMFhasi

* “responsipility-as Primary Instructor to assure pegsonal °

s ’ - _profici cy A adequacy’ 6f pre-course plans and prepara-
- & “tions. Supérwls -couMe practice of ‘those. who will -

~ W sgrve as assi

» -

nstructors for the tgsts; . . .

(7) Prepares to servé as assistant Ingtruc
“*" and-measurements, developing persomatrproficiency through

pre-course practice under supervision of the-applicabhle .

. primary Instructor, and prepares to teach the tests and L
measyremen accordance with, téchniques spectfied by the

primary Instructoggy - = . ' e

'

(8) Reports periodically -as requested to the Cpurse Coordjnator
- an status Qf course preparations, and coomeates in working
-~ . put timely procedures tor 'their accompiishment, ‘' . -

.

4

. - ~'423-':‘J"{tv

#

¥

in ’7 ‘ ]

. .

for specified tests

>
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b) During the course, each Instryctor: - R ) ‘
(1) At‘ts'uds and part'l/'cipéie_s 1"ri course opening exerglges; - -
e - (2) Serves as. primary Instructor for the tests and fisurements

assigned to him/her. In this capacity-he/she {s responsidle
for all class instruction on the designated subjects,
leadership of a1l laboratory instructton, collection of

- (or “arrar:g?é/ntﬁs for) samples for laboratory examinatfon - .
by class, Student performahee evaluation and associated .
records’ .for submission tos Course Coordinator, and student
counséling on pe,rtinent.matters ated to area of personal

: — . . responsibility; . _ -
AR " §3) As§ists primary {I'nstructor in laboratory instruction phases
. , of tésts ‘and measurements.as' assighed, including pre-
oo , ‘para@-and organization; .
C . (3) Attends and p_artic'ihates in-all classroom start-of-day
T - -~ evaluation sessions on previous-day's student performante;
. . - e . 4 ‘
- . (5) Attends.and participates in couflye closing exercises.
o . v . a T . « o '
! *.-¢) After the _course, each Instructor:
P S ) et e " : . \
4(1) Reviews the course implementation experience with the
' .Lourse Coordinator, mutually developing proposals and plans .
§ | = . fom future offerings of the courses ° - .
RN .1 (2) Eva1u§tes conditioh of all equipment and supplies, initiating
) ) v o - action to-repair, renovate,”or replace -any items found' de-
:, S, s ficient or in short supply; R .
$ - (3) Ta[?es necessary action fo_*put laboratory ymté state of
F et e s, n:i‘tness -and order for’ eccupancy of the next course (this
' : does not imply. jamitorial service!); : )
by . T | .
- - -(4) If course.was conducted in the field, repacks all equipment
o, A T - and Supplies for return to h Jdnstitution, after at least
¢ .- supgkfi¢ial cleaning of all dirty or contaminated glaésware;
; ) - (5) On return of shipment to Hote institution, unpacks all
O . equipment and supplies, returning it to designated custodial
. site, including return of borrowed equipment and other .
- retwroable resources. . o ,
, « 4) Lai)or:atbry Assistant” - o c . ' 1
Vd * > - .
. . . The Laboratory Assistant {s”designated as "optionai™.in the staffing

plan, -but services of a-Laboratory Assistant are strongly recommended.
This s particularly urged in a fixed trafning installation where
. ..3h1s and other ceurses are being conducted on a continuing Or repetitive ,
- %x s« The Laboratory Assistant'gorks‘ particularly 1n support of the »

-
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. . . .
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.- . instructional staff. The Assistant will be given routine tagks .
. whichwill free the instructional staff for more specialized or -
complicated tasks associated with’ the planning, preparation, -and
-implementation of the train‘))g . .
a) Before the course, the Laboratory Assistant: * o ,

L d

(1) Works c]oseﬂy with the instructional staff members. per-
forming standardized tasks as spectfied in the course
preparation p]an.

~ (2) Organizes iaboratory suppiies and equipment for each pro-
cedure in such a way as to pemit distribution to the
students or to their working sites with maximum efficiency
during the course presentation, Q

(3) Assists Course Secretary whenever feasible in assembly and
organization of student instructional matierials, classroom ¢

Matwn and related tasks . o

) During the course, the Laboratory Assistant e v A L

(1) Rerforms all possible tasks ‘in’ support of primary In-
structors in setting up student.work positians, collecting
_#/d returning used glassware, su’pplies and’ equjpment, e’tc,.
0 central repository, . q ®
’ )’“\
. . (2) Cleans'and maintains anll glassware and SUE\iief excepting
' those stipulated for student per*fonnance.se ~ ?

(3) Notifies primary Instructor pro‘nptly 0 any noted dis /’\ ‘
crepancies or deficiencies ‘in supp]ies équipment. or

planning which would lead to promenE nd impiementing‘ the-~

- _ course; . ¢
- 2 )a P
(4) In field courses, packs equipment »in shippirﬁ cas}s as’ ' .
o’ -rapidly as its use has been compieted for the course. o
c) After the course, the Laboratery’ Assist"ﬁnt ' N

(1) Assists Instructors in all e‘mhpment and supply inspection,
renovation, and return to proper locatdpn.

(Z)Juts laboratory in state of neatness and‘order preparatory \
to use for next class; 2_@

/

(3) Prepares any stable supplilé“requi{ed for next offering of
the course, within limits of tech

al capability




2. Tratoning Faciiities ' ”; ®

'. This course requires both a classroom and a laboratory for class use.
’ ~ Effective presentation of the course requires staff attention to many
. details related to these facilities. Problems more often occur in
~field courses (i.e., away from "home base"). . In any - Tocation it is .
unusual that all desired features of a trainina facility will be mets
but with timely attention most problems can be $olved or at least
partially resoived

7 a General Considerations s . “ .-
g - 1) Spatial Relationships ' o RV

‘ Classroom and laboratory should he separate, but close together.
. « Much of the instruction requires frequent shifts between class--
. - room and®laboratory. .Therefore, the classroom and laboratory
. . must not be in separate buildjngs, and should not be far apart
. . . / within any structure °. . o
2)

Associated Comforts

E - o - )
a) The classroom#ind the laboratory should have a comfortable .
temperature, be free of obvious drafts, be well-ventillated,
and should be well-Nghted. It is, of course, possible.to
develop speciMications for acceptable temperature ranges, light
. : intensity ranges, humidity, etc.; but there is no substitute
‘c » , ‘ for exercise of good judgment.

b) Suitabie restroon and drinking fountain facilities should be
convenient to the classroom and laboratory

- c) Smoking

N 5> on this.

(2) Some: schools permit smoking in the classrooms.- If this is
the practice, it is advisable to locate ashtrays so that
smokers sit in an area where their smoking wifl not disturb

others
€. 3) Lunchroom Facilities ,
. o ”‘—j:-\thgt schedules for this course will allow a one~hour lunch break.’
- It is advisable that the course staff identify and make known to*

, . the class the names and locations of convenient dining facilities
where service, variety, quaiity, and price are satfsfactory.

4) Comvents to Cl’ about Facilities, oy o7
a) On the first da

y of the course the general orientation should
) : . ~ include such informatton as thE class needs on the location and
’ use of facilities and conveniences for class ugl. . <

Q@ o @27
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(1) NO SMOKING IN THE LABORATORY. There should be no compromise

»
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’
. . .
o~ . - -

R 2 ' °
b) It is strongly urged that the entire strining staff never at ' .
\ any time tndulge in apologies or critictsms of the classroom .
‘ or laboratdry factlittes. being used,. Such remarks serve no
useful prupose and can only detract, from an effective program, -
provided that everything possible has.been done beforehand to
resolve existing problems with factlities, ‘Student comments
and complatnts should be given an honest repsonse, but such
. comments from students should not be regarded as an excuse for
¥ staff to enlarge on the subject. : .
”

. b. Classroom , Coos
v " 1) Gdheral Features =

_‘a)\Door at rf{r pf room is preferred; this' permits en of late-
Tomers without excessive distraction of class.
. T b) The classroom should be free from excessive exl{qaneous noises,
] ] . such as from construction projects gheavy traffic, or from
., atrcraft. .

F : ‘ ¢) The classroom should have adequate electric power oqtlets" ' ‘ 4;
o - (115 V) for use of audipvisual equipment. The receptacles ,
should be inspected for assurance.that they are compatible with -

« the-plugs on the audiovisual projector equipment-being used, . ‘
and adapters and extep.sion cords secured as required. Lo~ LN

d) Room size s'hqu'ld' be adequate for seating 18 studeﬁts.‘plus ' )
providing for instructor equipment, projection equipment, and ‘

~  a modest number (4 to 8) of intermittent visitors ta the
* . classroom. /. - . . , 5

e) The classroom should be capable of being -darkened quickly and
effectively for use of projection equipment or television.
, Room dimpmer lights for-indirect #ightimg (not striking the
‘ 'screen directly) are recommended in fixed training ipsta¥ta-
tions, but can bé dispensed within a field training situation.

.2) Student Facﬁi.tiqs . .o o . Lo . _

3) Ideally, students should be seated at. tables, with all seats
*  facing the instructor's area at the front of the classroom.
T ., .Each studegt should be allocated 30" or more of “table width.
The sidearm chairs so famjliar in.the classréoms of secondary -
‘,’- schools .and colleges maybe used if absolutely necessary, but

are distinctly inferfor to'tables for student work. .

1d be ‘at least two screen widths from

. "-¢ " b) Student seating s
' ' assuming a 6' screen, no sfudent closer

the projection Scree

Y

4 than 12' from the screen) and’not more than.6 screen ‘widths from
- the. screen (ada suming a 6' screen, no student more than
' 36' from the screen).\ Furthermore, all students shgulg be
. - seated seated within a '30° angle to the left and to thelright
- < of a 1ine from the middle of “the projection screen to the .

pmect'or. . . \ »‘_ ’ . !

v N - ‘ - . . »
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3) Classroom Instructional Factilities "' , - } !

»

a) Lectern, either freestanding or table-type; suitable for
standing instruétor

b) Demonstration table at 'fro‘n't of classroom, approxilnately
3l

t) -Chalkboard, at least 3‘ x 5' (preferably larger). with chalk.

“erdsers, pointer
d) Audiovisual equipment . - .

(1) Public address system (optional ‘ recommended) with

‘ lavalier microphone with adequate cord length to pennit
instructor to move about at ‘front of elass with
relative freedm . .

"% {2) Projection Screen (for size consideration see 2) b above),

matte, beaded, or lenticular surface
-

(3) Projector, 35-mm slide projector for slides lnounted in
cardboard or plastic mount; carousel type preferred. Should
have projection lens with' cord length suitable for use from
rear of room .

(4) Projector, overhead type, for use with projectuals -
‘ approxfmately 7" x 9" } ' .t

(5) Cassette type playback unit, with cueing feature for
automatic operation of cassette type slide projector;
-compatible with National Trainimg and Operational Technology
Center (EPA) tape/slide instructional units

(6). Television tage playback unit (374" cassette type. *U-Matic"
or equivalent )

(7) Television recef¥r, commercial type, color, 19" diagonal
picture,A or larger At least one receiver, preferably two -

*

c. Laboratory

Y

'
~

llGeneral Features o s p

-

a) Should be well-1ighted, adequately ventilated It is particularly
important that the laboratory be free from strong drafts in student
working areas.

b) Shoulpl provide for students to stand at laboratory behches which
are-approximately 36" from. floor <40 bench surface. :

"¢) Conventional laboratory services should WPavaitable at student,
work areas, including ejectricity (115 V). gas, and vacuum. .

‘ 477 -~
= ’
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d) Space between benches should be adequate f3r students to work
without interfering with each other, and to pzmit Tree move-
ment of instructors in the student working area. .

e) Safety features of the laboratory should be checked, {ncluding
location and condition of first aid kits, fire extinguishers,
- emergency showers, eye-wash facilities, and other emergency
equipment. . ha . : ~

2) Student Facilities

a) Provide at leas} 6' of bench width per student pair. While
students will work in pairs to the extent tigt they will share

+ certain 1imited equipment, each student will perform all tests
and measurements. : :

b) Provide bench space or floor space as necessary for laboratory
equipment. described in the equipment and supply 1i¢ts, such as
balances, ovens, waterbaths and other items not assigned to
individual student work. . _ ‘@ ’

3) Laboratory Instructional F&cﬂjties ¢ Q
a) A chalkboard and demonstration table are recommended.

B); Provide 3t least 20 square feet for }esgrve suppl'lg’s'and equipment
of each Anstructor. . b N
¢) For field courses, provide area for packing and unpacking; areas
for equipment to be shipped. This should be at least 100 ‘square -
feet of floor space, with.at least 20 square feet of table Space.
: . /

. !
. Security .

Valuable property is ysed both tn theéclassr‘tibm and in the laboratory. .
Some of the items are Particilarly susceptible to theft. Accordingly:

1) Provide for 1ocking of both classroom and laboratory when not in use,
or assure that adequate securit‘ is provided in the facility by other
means. . ) . A

ey

2) Be sure that the necessary keys are avatlable tp the fnstructional
staff at their need. :

L]
\

3) With field &ursesn. often it is necessary for the training staff to
work in the evening or weekends to prepare for coming classwork.
 Arrangements must be made well in advance to secure authorized entry
.to the training facilities being made a(aﬂable,by a host organization.

4) Thefts during normal working hours may.be a special problem. Maintain
. surveillancé to the extent practical, and keep out-of-service theft- -
prone items out of exposed locations.

P . ) . - d ‘
.’ . ‘48. ! . . .- (
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) . 3. Laboratory Equipment. and Supply’Requiremegfs T , .

The consolidated 114t in thés section is for overall planning purposes.
For day-to-day laboratory requirements, see the, "IPW Equipment and e

.Supply Requirements" and the "IPW Reagent Requirements" \n\{;ach '
Instructional Package Worksheet contained 1{1 Part II of th¥s Guide. : _/

© The quantities of laboratory materials needed for a course depend on

' * the specific laboratory work assigned to each student. For the con-
-solidated 1ist in this section, the dasis for quantities required is -
t(he assignment stated in each Instructiondl Package Worksheet (IPW).

The abbrevidtions used fn the listing to refer to the various procedures .
that might be taught and the assignment given for each in the related -
IPW are stated in a table. preceéding the Tabdratory listing. :

The listing itseif is divided into three sections: capital equipment
of more than $100 unit value, reusable equipment of less than $100 -
unit value, and consumable equipment of less th‘g"loo unit value.

As noted, numbers represent minimum quantities. W is strongly recommended
- that instructors provide surplus equipment and additional supplies ready
for use in case of need. Many instructors plan for a margin of at least
10% of extra supplies to.provide for student errors, planning miscalcu- .
latfons, or other unforeseen events. . . s
This 1ist can be of great'value in pre-course planning, to determine the
\ ‘ availability of needéed equipment and supplies, and to take action to pro-
; vide needed resources. Further, this 1ist can be of vital importance when ,
planning for courses to be conducted in field locations. Copies of the .
Tist in the hands of the Course Coordinator and a representative of the
host orfanization can be used to determine which will provide needed re-
sources, on an {tem-by-item basis. When the responsibility is assigried/
-accepted, this can be annotated in the "remarks" column, with a copy of
the annotated 1ist in tHe hands of the Course Coordinator and a copy far fhe
representative of the host organization. Each can then use the annotated
equipment and supply- 11st as a checklist for carrying out his own agreed-
upon responsibilittes in preparing for thé course. ‘ :

- -
. -

- 1 hd s
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A. CAPITAL EQUIPMENT (More than $100.00 Unit Value) . -,
I ' , /,/ ‘u ‘ .,
' Z Quant % For: .
1L1ass -

DESCRIPTION of 18 REMARKS = &
Balance, analytical with a 0.1 milligram c 2 For weighing reagent chemcals for the. —

sensitivity ' —1~ preparation of standard solutions
Refriqerator capable of maintaining a 1 For storage*of standard solution

40 C temperature . -
Spectrophotometer, absorption ' 1 For ‘col_orimetri‘c ,(analyses' Q ‘

K % - v rJ -
Water Bath, constant temperature to _'l For boron procedure
" maintain, 55* 20 C \ . .
. / b4 .
. Water, still and mixed bed fon exchange: 1‘ Water used in all reagent preparati/on

resin ‘cartridge to prepare metal free .o L

distilled water ' v .
Balance - triple beaél/d.l'g accuracy 1 gUse!! for wei-g\h?’ng reagent chemicals 7 7

H meter 3 " For pH'determination of samples’ 7
P ) -1 CK) . Ue . v o

- " T . ; ’ g
Atomic absorption.Spectrophotqneter 2 For metals analyses
4 ’ -

50- . .




For flame photometric procedures

/ . ,
Quantityc_l;or: :
ass ' LR R
DESCRIPTION of 18 REMARKS . . . .
. \Pressure regulator valve:. . two. stage——- oo P T T ““For fuel supply to AA spectmphotometers
U regulator designed to deliver acetylene H
(CBA 510 fitting) \/
) —
-2 L —— —— - - . -
Pressure regu,]ator valve: two stage for air 2 & For air supply to AA spectrophotometers-
(CGA 1340 fitting) * '
Magnetic_‘stirrer - hot plate and magnet retreiver -1, _For preparing reagent. solutions
& — ' =
Steam bath and fume hood 1 . For evaporation of samples
Flameless Mercury Analyzer System - Coleman MAS-50 1 For mercury determination
_ or equivalent . .
] . ( i
Recorder (optional) . 1 For mercury determinatjon
Fi ame Photometer y ) > 2

Oven, drying {1000°C)

-

For 'sodium and potassium determination

-

i (
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S e B . o b . / ' e . { -
_-.B.- REUSABLE' EQUIPMENT {Less Than.$100 Unit Value] - v »
~ SR I Rt : g ;
R T P T . ,
DESCRIPTIONt b ' QUANTITY FOR REMARKS
R L ’ 0, : > CLASS OF 18
2 t‘/ ,.‘ . . 3 v . j - "
Aprons, labgatory (plastic ‘acceptable) - . o 18 ) .
—— - i . — : % -
Beakers, 100 m1 - g S, N 18 .
. Beakers, 50wl - . .18
"‘ y i - . ~ PR . M \',. A
- Beakers, /250 ml - SR ‘ 18 ;/ \ ]
. Beakers 606 ml ) S R e : ’
Bottles, glass, 250 ml with glass stoppérs = - - w5 18 . -
'L —— — ™ I
4  Bottles, glass, 500, ml1 with glass stoppers. Lol ﬁ%ﬂ% 9
T - = - : T
Bottles, glass, 1000 ¢l with glass stappers - ' 27 ., . - 4§
= > Balb, pipette . . « 62 , 9 .
. N . LS _ - — * N 4 ‘ﬂ ~
., Buret 50 ‘ml glass el d . 9 .
‘ CyHnder. graduated 10 ml ’ . ’18' - :
Cyl'lnder. gra ted, 50 mi -~ . 7"
' Cylinder. wted 10 ' . - . 9. n
g '. . Dishes "evaporating, ortelain, 100 m ) e 54 - ”
* " Flasks, voTumetr'lc :100 m'l/ N 152 L
. Flasks, )Qietric. 1000 m© ~ 13,
. LT . . & : . .;’/..,“ * . -
L ' . ) . ‘, ' 2
~ 2 ;f
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cRBTIOn - G QUANTITY FOR “y
Ve DESCRIPTION ) 1~ CLASS OF 18 REMARKS .
0“. . - M — . 0 ’;. X - / ;
d  Flasks, erlenmeyer, 125 ml ’ 9 v
Flasks, e,rl‘ljnmeyer, 250 ml . 9 -
© - Fladys, ertenneyer, 500 mi, o9 N <
L, Fumnel, fluted, 60°, 50 mm, diameter 65mm, stem 9 - B
. © - b . . ¢ & a
Funnel, 80 mm diameter i .9 ¥
’ . Mortar ‘and pestle, 70 ml porcelain ‘ 2 LR
'+ Paper Clips 9y N 7
’ Pipét, Mohr; 10 ml T ’ 9
. : - — i _ Iy ;‘f' -
. Pipét, volgmetric, 1.0 mI \ . .90
’ *k — 2 . —a. - -
» ' . Pipet, volumetric, 2.0 ml \ e & -9
- " Pipet, volumetric, 3.0 gl. = ° [ .36
“ - p‘ L M : ln . - _é‘:‘ ; .
3 Pipét, volumetricy 4.0 m] l 9 :
- _ . 'Lpé PR ) [ . “rj-/_\' . 0 ’
«p2 °  Pipet, volumetric, 5.0 ml+ . 79 -
- ; . p - - - ‘r i \ i “ * N
o Pipet, volumetpic, 8.0m =~ ¢ ~ [, 9
.t Pipet, -volumetric,, 10.8 m - 9 ,
M Pipet, volumetric, 50.0om . ¥ . 36/ ‘ ‘
o X N - . - — ~ . - ) _ - - . . <
<. 4 - Pipet] VOlumetﬁct‘lQO mo. : c v 9 ’ .
» Ring Stand-and 3 inch ring . 9 ‘ .
e - ' . — - »
- .. ' . 3
5‘(] ! '. 8-5
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L ' 86 .
) - - [
‘-\ - -~ g _~
DESCRIPTION ’ * QUANTITY FOR Wxs .
‘CLASS OF 18 - C
Stirring Rod, (policeman), six inches 9 / BN y *
. v @ L¢ i i
Thermom!ter, degrees C " 1 ' n- :
zZ
Wash Bottles, polyethylene, squeeze typer ) 9 > ) *
Watch Glass, 100 ml diameter. - 4 s 9 . \ .
' — - a . ¥
.. ’ A . ' - » ‘ - a_ _: ra ¢
. ., — - — . n - »
* Quantities,given are for participants working 9n pairs.- To equip class working 1ndjv1duaﬁy qouble numbers 1istef.
4 ! ’ / ¢ - N
- ’ . ' - iy
T T ’
] N v [
s 2
o “ » . ;' . ‘ i
* ~ . :l' 3 ") .
I ‘ ¥
s y . ) .
.4 . \ ‘ '
(' ) J.
< ~ e
- . - %
~ ‘.. ) . - (
. ,. - : . 59
- ?.50 A '
. o « o B
’ LA ’ ~ 2,




- ‘cousmABLs SUPPLIES ‘ . .
4 -' u‘. . . . . ‘. ¢
P . *+ , ~
' - ~
; , - 2 4
. BESCRIPTION QUANTITY REMARKS
g = 0 [ - ‘ g
. ' For a class of eighteen.
: : = 4 . - { o
D Acetylﬁe?(cyl DOT - 8al) X 1 . ’
- - [ ‘4
. ( R . ' ’ J L : ‘ . h*.
Air (dry grade DOP -. 3aa 2015 - : I | -
2 v - I o ‘s Kk
. ~ ) N 1 \ 5
Ammonia hydroxide concentrated 5 1bs
‘- Boric acid (H 803), ACS% reagent . , ' ‘
. enhydrous powder . © ., 1B . ’
. . S
LTy , R B .
. ‘ Bromphenal blue (ACS) .. o ¢ .5q SR ) : :
| M — — - A 2
£ . Brush, bottlg ‘ a 3 o , For cleaning glassware
e ’ i N : A ‘ . e ;'“" i ‘.' - - .::i' :
+  Calcium Carbonate 11b - e :
i . v ., r E P
T e N . .\ ) i .
\ Carbon disulfide (ACS) 1_15 K ’
: 3 S — —— .
Chloroform {ACS) e R B R ‘e _
. ,’_‘.‘ : R , .~ -
N ‘: . 7 ‘ i
- ' /: .
60 - - :
e e P g 61
' - ' 87 '




C. CONSUMABLE SUPPLIES  * 8-8
. [}

‘DESCRIPTION QUANTITY REMARKS .
Copper metal (ACS reagent) ) * 11b )
Curcumini'ﬁastmaﬁ No. 1179 or equivatent ’ Z 26 g .

EDTA (Ethylenedinitrilotetra-acetic acid ‘
disodium salt) : 11 *
Eriochrome Blue hlack R indicator 5 g -
Ethyl alcohol, 95% 3 kg ‘: .;
- Filter paper, Watman No.3 ¢ 1 Box For funnel in Boron Analy§1s )
Glass tubing (5mm diameter) » 2 ft
. . )‘l‘ “
Glass ‘wool - 11b .
_a

o
\

‘Graph paper 8" x 11"

'3‘}561ets

o

Hydrogen peroxide, 30%

11b .

N
égzl/ .

Hydrochloric acid - concentrated

5 1bs -

Hydroxylamine sulfate (ACS)




@ &
, UPPLIES )
» L4 - ’
’ ‘ -
> - : ‘
DESCRIPTION : : QOANTITY

"
¥

Ifonizing column (Fisher # 9-034-3)

Lables for reagent bottles ‘ . 3 dozen

——

Laboratory'kxbooks ‘ 18 .
Lead ni EratMCS)

Magnesium metal (ACS reagent

= rd

Magnesium perchlorate (ACS)'

2 A
Y

Marking pen or wax pencil .

Maiches » packet ~»

Mercuric chloride (ACS)

-

* . Methyl red 1nd1c¢1;or
X A -
Nitric acid, ACS reagent

N -

Nitric acid - concentrated




C. CONSUMABLE SUPPLIES _°

&£
[ 4
-

DESCRIPTION ‘ o QUANTITY .

 Ghatic agid, A§§ﬁ<§§§ent o 1w

¥

¥ . A - .
Oxygen \/ leyl: ~ . |.For flame photometry .

\

pH paper (phydriomn) .

vl 'packa'ge .

1 F

R

Potassium chlgride (ACS) . . 1 "1 1b \,

- ,Po‘ta'*ssium dichromate . B : 11b For cleaning, glassware
yal - :
T -
Potassium permanganate (ACS) . 1b:
\__/ !

b

Potasssiufi persulfate (ACS). o 11b ‘ \ .

Pyrrolidine (ACS)

L Y

Soap ‘ o ) . For cleaning glassware

-—
P

M ’

Sodium chloride

Sodium dichromate (ACS) -

>

Sodium hydroxide .
6L
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C. CONSUMABLE SUPPLIES

¢

'y @

{

osscafwou

-
Sponges

Stannous sulfate (ACS)

| 11 . - ?
a ' - Al
. - - = Z - - r 2 T —w - ; f.
A Sulfuric acid (ACS)' . : e T . ' | L
o ulfuric aci . T 8§ ‘ 1Lig, +» | . L ,
T ) a — ) == - = T :
- TiSstes, lint free e R " 9.small boxes| For wiping spectrophotometey cells.
Mg - e ) = - 1 : .
- Towgls, pape R 4 packages g : ' -

— :
Water, ,gjstilled, metal free

-

lr/\ 4

Hgghing boats, disposable.plastic . ) ‘i& 3 dozen . . . : o
. .. 8 ., J .

1oe I N .oov T - [ : ’ * . i e
. . . > . oo
. Zinc metal -(ACS reagent) : . . 1% . ) T -
. - ¢ - s | . 4 < . B . o - N
R . - i’ . . ) ,, [] ’ M -
VoA c — -
. ¥ . ‘\ < ?
- o) .
- Q
- £
— -
AN ’
. .- .

€ " N ::" "{'N; ~?-h«.“‘,'r} '
- ; . % ‘- . 4 ’ N "
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. 4. Instructional Resources -

- ;NS —® ’ s !’ B
a. Introduction ‘ o - \ ‘ S
R = _ .
o ,Most training 1nst#utions will make the fullest possible use

of pre-existing Instructional resources. The purpose of this
. section is to describe the ‘nature, sources, and availability -

\ _ of 1nstructional resources suggested for use with thts course.
SR 1) The :Instructional Package Worksheets (IPWs) -in Part II of. .
) this Manual and the student reference text refer to a number B
. of different, instrictional resources.
<, . . These include: - ., " : -
P a) The student reference text itseif; . ‘ ) I

b) Audiovisual train‘g a1ds, and *

¢) Supportive references -

RN . R N hd -

V) Instru' 1 resogrces are disqussed in this section from
the v1 po1 t of the sources of the materials:

J ‘ a) Resour 3 developeé by United States EMnrormental Protect1on _ |
. . Ag‘ency u.s. EPA) ) , |

.b) Resources developed. by other sources, and’ -

/i( . ' . . ':I
. "ﬁ_ , ¢) Resoulrces aLrea‘dy in possessig n-of the training institution

: ! conducting th1s cou-rSe

L4 L] (RN
- i

-~

_'”? S b, Instructmnal Resources Develnped by U.S. EPA

v 1) Student Reference Text and ‘Staff Guide for: the course "ﬁfIUent
. M0n1tor1<ng Procedures Nu‘trients

e . Lo - - , ’

'.
" a) while ‘present pplies last, a sample copy {can be dtfbhcated)
: ¥

. . is avylable onsspecific reguest to: . . ,
o . " . g Nationa‘l Tr“aﬂ%ﬁng and pperational Technology. Center
CL , . "ATIN;' Training Information Clerk" _ .
’ T . U.S. Environmental Protection Agency - v )
N ° .", .Cincinnati, Ohio 45268 . .}g_A IR L
. . . ' . b) ‘fIOTC has negatives.of the Text and Guide which are avaﬂable
o ’ - for temporary loan a@n request of a sponsoring Agency wishiqg
" o, to duplicate theinaterials B

-

‘ o A(T.'EMP(164._2~)13.7.77 < g S .
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e Py i / ﬂ~*
‘ . ¢) NTIS can suppﬁomes bf the Text- and Guide. A paper
P copy of the Text (PE~261-290/ASYPcosts $9.75: . -
. e Contact NTIS ‘for *the 1dent1f1catibn number and cost
R of a paper copy of this Guide.. . v ‘4
L T - - - "' B “’f‘ A - P
N . A microfiche copf of either the Text or Gu1de is a}so

’

N - available from/NTIS at $3.00- each . )
’ ‘ .$. Department of CQQMerce
- National Technical Inﬁormation~$erv1ce
: 5285 Port Royal Road .
Springfield, Virginja 22151

o : d) Your state agency may be able to,arrange.a direct supply coor R
’ Before.ordering/reproducing ’
materials, you might consu1t with your state- agencx\about

of the texts and/or guides.
this poss1b1]1ty e R

’,

a) Audiovidwal tra1n1ng aids are listed ip the respeg}1ve
for this course. ,

b) How to request loan of audmv?ua] gmmg a1ds
- (1) Al] items described in the IPW's are available on

"k 2) Aud10v1sua1 Training A1ds deve]oped for™ the course: ’\

P

v

IPW' s

-t

. scheduled loan from NTOTC to. institutions conducting

) this course.
, : items on the "Request for Loan" form Cnext pageY.

-

Reqyests -should contain the information

. Send

requests to-NTOTC at the 9ddcfsi'g1ven in b.1)a) ébove

(2)

It is urged that materia]s'

specific course “offering b
consolidated communication.’

esjred from NTOTC for a ’
requested in a single, .
This will give greatest g .

assurance of a-well-coordinated response.

.Because

these requests ordinarily will cover .a number of
different items, telephonic requests shou]d not

. be made. RV .
' ’ o v
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* ¢
a
¢
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~
2
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L
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3
¢

loaned equnpmem and mstmctlond matenals
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. * REQUEST FOR LOAN - D
AUDIOVISUAL INSTRUETIONAL UNIT . o A
Title and ‘Catalog No. - y
. “ i « .
e’ ' e . e B

Y -

- e .
Inténded Use: P y = : '

. v N « - "y ”
Pretérred Date of Use: o R " e ot ;‘

Afternate Date:_ . ‘ C .

_BORROWER'S NAME ___ . - - } ~ B
' . - . | . .:‘ N L4 * ..
Titie ) . L ‘ . /\ S DL
- ’ \/: v(‘ - ‘“ . P . P
Organization SR ' :

Address - LI : ~ 7 . Ry

| R e
Phone’ Number’(mclude LT e . \ C
‘Aréa Code): L

'

. . .
-
¢ [ . -
-

Q'There is no charge for use of the Audtovnsual Instructronal Units. However, ‘ -,

the BORROWER assumes ,ﬁnancnal,responslbmty for the @Iue of all R

,_Uniess spéciat arrangements are made‘zlfh the loaning ofﬁce, “units B L
. should Be returned within two weeks. Returh the unit by REGISTERED, :

_CERﬂFIEDor INSURED MAIL IMMEDM TELY after use. . s
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... . and pract1ce by the 1nstruct1onal staff, for the most

by AV Catalog: NTOTC, "Audiovisuat Instruct1ona1 Units". This is a

" . . \ R 2 € \ e

- (3) Request®should be timely. To assure effective delivery oL
in time for use in the Course, requests should -be received ‘
at NTOTC at least 45 days prior to the -course date.: The . )
Center will,.in Burn, make every effort togassure that '
the ‘requested materials are delivered to, requesting - L ST
institution several days prior to the stdrt of the course - T

,1n which they are to b2 used. This will permit review'

%

effective use of such resources. .
(4) [t -is expegted that all borrowed, resources be returned to
;‘ the Center within two weeks affer completwn of the. course
Q which they are used. .

« 45) With \r;;grrned borrowed training Fésources, it is fequested

that the user provide the Center with an evaluation of the
: training resoiirce(s) used. In this manner the experience
of users can be a fa;tor in continuous improvements and
responses to problems in usmg.xthe resources. All.reports ., . -
n use of such resaurces should include thi number -of students .
with whom the‘ material was used. * ! o

' ~ ;

3) Supportwe References - - ‘ - \)‘

a) Manual: EPA- EMSL, "Methods for Chem1cal Analys1s of- waterﬁnd*
Wastes". This is the referengﬁsource of all the methOdS/p/e- .
sented in this cqurse in the Tuent Mon1tor1ng Procedur&(EMP)
format. Address requests for a copy to:

U.S. EPA » s ‘ |
. .7 Office of Technology Transfer ‘ . i
L 4 Industrial Environmental Research Laboratory
’ C1nc1nnat1, 0h1o 45268 .

s

. catalog of shde-tape instructional units developed.by the Center.
Although not developeg] specifically.for this course, several of
the units are on course topics and might. be useful supplenenta/ry . ‘ ,
material. Address requests for a copy to NT0TC at the address 7

given in b. 1) a Qabove . -

c) IRIS: A Water Q lity Instruct1onal Resources Informatibn Jsten . -
has been developed through an EPA training grant. The "Master . L
ports" ‘contain avaﬂabﬂity information and descriptions for .

300 entriés of nstructional and resource materials. These are
printed matter, 11 sy films, slide-tape units and video tapes _ ~
developed by varjed sourc?ssmuraining personnel ; ¥imlxed in ST

all aspects of water quality assessment and contmeT. hus & IRIS
serves as ah . informatign source of available, water. quality ~tra1n1ng '

. resources’'covering a. wide range of subjects. e .
- . / . - '» Lo 1 &
! L »
{ N o - ‘ R
’ ’
8 \\¥ : y ‘ - . .
' by ) . " «
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' \\-\:;;?user4§ces not need data precessing equipment to use
the system. Four of the comnoniy used elements of, IRIS
(Users Mapudl, Tables, Master Report, Subject Index) are '
current]y available : ) B -
g \ /"\
(1) While present supplies last, a set is available‘to
qualifying edugcatiomal ipstitutions and -traini ,
agencies from NTOTC at the address given in b. ?? ) above.

'(2) Paper copies can be d dered'as a set of four‘volumes .
+ fran NTIS. (PB-262-223/ Set, 1120 pp. "Water Quality ‘
nstructional Resources “\nformation System, Volumes
-1 through 1V) for $31.00.] .The NTIS address is given
in b.1)c) above. Microfithe copies cost 512 00 per*set.

. g opies of individual volumes can
p ordered from NTIS at the address given in b.1)¢)
this information:

—~ P g- ; -224/AS 99 pp., "Water Quality InstrUctional
VHiagoyrces \Information- System, Voluqiil -Users Manual”
. T3 $5.00. (microfiche $3.00) \
) ‘ (b) PB-Z62- 225/As, 96pp., "Water Quality Instryctional
- o ResourceSfInformation System, Volume I1I-IRIS Tables"
. P ‘@5 Q0 (microfiche $3.00) ‘
&' "
. ) (c) PB-262-226/AS, 494 pp. , "Water Quality Instructional
” ) Resource Informatién Systen, Volume III - Identification
e - Number Master Report” @ $12.50 .(microfiche $3.00) "¢ - -
.- (d) PB-262-227/AS 431 pp., "Wytér Quality Instructjonal
. F e Resources Information Sys em,. Voleme IV - Subject
‘4o T " Index" @ $11. 75 (micrafich 00)
c ;g/:ruct1opa1 Resources'Detgﬂpped by ethér Sources '\ .
1) Minimum techn1 references which should be in: possession of the °
1nst1t clude/ ar L N i
) A .
‘a) "Standard Methods for the Examinat1on‘of Water and tewater"
K14th ed), APHA, AWNA, WPCF. Availabdé firom Publications Office,
- American Public "HeR1th Association, Inc., 1015 18ih Street NW,
s Hashiqggon, D. C,, 20036 L

- American Society for Testing and Materials, 1916 Ra
. Philadelphia, PA 19103

re by "Annud} Bdok.of Standards" Part 31, "Hater", 1975. 7%*2%1ab1e from

,
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2) Aud1ov1sual and Other Tra1n1ng Aids

A wide variety of tra1n1ng resources is listed in the
A sponsored publication, "Water Quality Instructional
Resources Informat1on Systen" (IRIS), c1ted in b, 3) ¢) above.

b) Informat1on on sources of the 1isted. 1tems is provided.

c) Tra1ning institutions having information about training resources
applicable to this course, which are not currently listed in IRIS,
are invited to relay this information to the Df*ector, National
Training and Operational Technology Center. Such resources, as
applicable, will be made known to other organ1zat1ons which could
benefit from their use.

-

d. Instructlona] Resources Already in Possession of the Tra1n1ng Institulion

1)~Mahy training Qrganizations prefer to develop their own texts and
aud1ev1sual tra1n1ng resources. X

.+ 2) To the extent'that these resources can be released for free reproduction
and use by others, institutions are invited to make such resources avail-
able to othe™raining organizations. N

3JIhe Nat1oha1 Training and 0perat1onal Jechnology Center is prepared to
serve as a fdcal po1nt for making information about such resources
wvdely avaif®ble, prdvided that copyright or other restrictions on
reproduction do not 1imit avaiTability of such ma‘er1als

Se—
[

»
*a) Beforé encouraging other training 1n5t1tut1ont to use such resources
in relat1on to this Course, elements of EPA'will:

(1) Review the tra1n1ng resourcé€s to determine whether the instruc-
Blﬁn is cons1stent w1th existing laws, regulatiofis,.and Agency

Icy; : .

]

s / » ‘ )

b) Mater1als found su1tab1e by EPA would be recommended to other inst1tu- .

tions knowh .to" be present1ng th1s Course

[

3) A tra3n1og resourceg referred to NTOTC as ava1lable for use by others -

S -will be’added to’the bveral3 inventory listing cited in IRIS, b. 3) c),

.* above. g; is- hoped that -a mutually support1vQ act1v1ty in this area
will, it t1me, result in: “ -

: (2) Rev1ew the resource for techn1ca1 va41d1ty and educational qual1ty

"a) making IRIS a diversified, totalgnesource system for tra1ning mater1als .

- ‘which will be of the highest technical qual1ty,

b) offering tra1n}ng 1nst1tut1ons a wide var1ety of tyges of train1ng
resources;

¢) ¥educing the amount ofd plication of eff grt that so often reSu1ts from’

lack of informatipn on what.sés available,” from what gources, and how
robtained. -: v o > : R

]
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PART I - COURSE PLANNING AND MANAGEMENT .

’ . C. %ecret'arial Support . ’

The key role of the office worke ) designated "Course Secretary" cannot
be overemphasized. s .

' ~ This function has many elements including being the right arm of the Course
Coordinator,,being Course istrar, beinq Course Secretary and being a "Course
Watchdog" to give thé alarm when essential milestone stages of course planning

_and preparation.are being overlooked.
\
In this section, these elements are considered under the headings: Course
Records and Record-keeping, Suggested Student Registration Procedures and
Printed and Reproduced Materials - Summary. :

£ . !
1. Course Records and Record-kegping

a. General Considerations

1) Complete, detailed, and accurate records should be establishedior
. e' each course presentation. Each course record will ‘be a separate
file. In addition to the individual COurse files, it may be nece¥sary
to establish a finder-syStem for locating the records of individual
students. -

) " . \ 4
2) Response to Inquiries about Former Students +

‘ , a) Students enroll;in this course in erder to acquire necessar
knowledge and skills to perform the self-monitpring procedures
’ ‘l required for municipal effluents.

b) In many, -if not all cases, satisfactory completion of this course
4 will be a factor in the atcreditation of individuals to perform
\\\____,, the analyses- and measurements required for compliance with NPDES
Permits

. . c) It is anticipated that numerous inquiries from former students
. T . and from regulatory agencies will be addressed to the training
O institution. Typical requests for information may include any
- ' or all of the following: /

. (1) Verification .of attendance and satisfactory completipn of

o i training, : I \

A

f
(2) Ldentif cation of the specific analyses and measurements

/ o covered in the course, as well a designation of the method
L . which was taught,

1

- e ~ (3) Quatity of student performance in the course; '

N

J ’_ ,"70 .’ ?.

LA
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'

’ - (4) Dotumentation of any specific analyses, tests, or
measurements in which the student did not meet the

K .. required standard of performance; and the nature. of

\ 4

such failure; and 4 ‘ A
(5). Documentat¥on of* any other events which made the

.stude nusual. .This could‘be a record of exception-

ally high performance, or it couLd be a record of any

specific difficulty which arose 1A connection with the

student, within or outside the scheduled training .

activities.

3) Reports .

- . , . ‘ ,
Most trai titutions require submission of periodic repogts
on progress and achievements. It is #fé to predict that manage-
ment or tognizant regulatory agencies from time to time will call

. for information not provided in routine reports® If such demands
are to be met, complete.course records will be the most reliable

° source for such information. '

R N

- 4) Retention of Records d -

The length of time coufgz_;ecord files jshould be retained is un-
certain, and must be determined by each institution.
1 i
Institutions having a system of archives for inactive files may’
find it convenient to retain course records in active office files
3 for,approximately two years, then retire them to archives storage.
. Inséitutions not having archives storage probably should retain
the complete file on each course presentation for at least five

& \Years. o

‘b, Contenfs“of Course Files

-

-

1) In the planning.and development stage, and until completion of
each course presentation, course records are kept most effectively
ipvtwo sections.

These ard; -

. v >
a) A file folder, kept in the filing cabinet or in the desk of
the Course Secretary; and,’ ,

b) A student record notebobk, usually a 3-ring\bindér, kept on
the Course Secretary's desk, ot in a convenient bookcase.

Both sections of the Course files should be maintained by t?ﬁ
Course Secretary, and should be made available to other staff
members under rigid controls providing for direct examination
and immediate return. After completion of the course, the two
sections can be combined in a single large file packet for future

" retention. .

\

N




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

a) Copies of all correspondence, memoranda, and records of
>~ telephonic conferences related to course planning and
development; )

— -

b) Copies of course schedules, .

¢) Records of equipment and supply acquisition for the course,
through purchase or through loan (with information and . -
records on return to owner);

d) Recprds o °staff assignments, classroom and laboratory '
reservati . -

.
e) Copy of course announcement and/or description (See pages
12-7 and-8); -
/

f) Sample record copies of all routine informational material
: sent to-students accepted for training; (See pages 12-13
through 16);

Records of arrangements for travel of personnel and trans-

tion of equipment ‘and supplies, arrangements for field
facilities, and other records pertaining to a field course;
and

Course evaluation commentaries by Course Coordinator and

other .staff members as appropriate.

3) The student record notebook is best su¥ted as a vehicle for all
records and copies of communications related to individual students.
This may be organized effectively in a 3-ring notebook, containing
separator. sheets with alphabeticat tabs. The personal records of
each dent will be retained under the alphabetical tab corres-
2onding with his 1ast name. 1n the student record notebook may be
ound: . . , .

- ~

/!

a) At the fropt (before the "A" of the series of taMbed dividers):

(1) A registrPagtion summary sheet $howing record of standard
. communications with &ch acceptyd student, fees-paid. etc.
(See page 12413);

(2) A-waiting list'summary sheet showing record of standard communi-
cations with edch student placed on a waiting 1ist prior to the
‘course due to early maximum enrolhnent (See page 12-18 ‘

(3) A non-attendance summary sheet showing record of students
_ who applied for admission but could not be admitted for
. lack of qualification, or due to an already-filléd class.
This summary also is-used to identify applicants who applied
for_admission, who were admitted,.and who failed to appear-
- without due explanation ("no shows"”). {See page 12- 19g




. (4)

"

Y

A summary sheet recording student performance' (accept-
able or not acceptable) for each of the units of
jnstruction in the course: (Such & summary worksheét
has not been develbged at the writing of this Guide).

V4

B b) In the alphabet1cal 'section of the student record notebook,
“each student's personal record will contain such items as:

b2

(2)

. (3)

(4)

- to be of possible future concern or inquiry.

The applicat1on for adm1ss1on to training (See pages
12-7 and 8);

‘Copies of all corresponderice with the student (gee pages
12:11 through 14), except for the routine local informatien
sheets (See pages 12- V5 through 18), one set of which is
kept in the loose file folder;

Record copies of student qu1zzes, data- sheets and other
individual records of class performance provided by
Instructor. -

Copy of the certificate awarded at end of cpurse which is
a record of the measurements completed by the student in

a satisfactory manner. (See page 12-22);

Docuhentat%on of éhy information about the student judged

of such a sheet had not been developed at the time of
wrf/&ng'th1s Gu1de)

L ) . \
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“ - 2. Suégested’Student Registration Procedures ' . ) :

a. Introduction . ' ' - PN
1) Purpose ~
L N ol
. .Formal registration and enrollment procedures are intended to assure
that: - ) »

. ‘a) The class consists of students for whom the. training is iintended °
- and’ designed, N s . :

b) The accepted /,students meet minimum knowledge and skills required
" for reasonable assurange of satisfa‘ctory campletion of the course,'

c) Accepted. sﬂ:dents e provided with adequate pre-training infor-

mation so that efrvnll make their personal arrangements and . |
{ . travel schedules to assure arrival at the appointed time and \
place, with full participation thro.ughout the program «of training;

d) The'size of.the class is in accordance wit’n the course plan; and "=

.e) Those not accepted for trajning are provided with suitable advice
which can lead to future admission .

. v * ' Py ~ "
’ 2) Alternative*Approaches to Registration T .
3 - Three different approaches to registration are considered ‘here, - \

. though only the first is described in detail. Most details of
L f¢ the -second and third identified alternatives can be inferred - . SN

S e through ‘study of the first alternative. FThe three- approaches !

v considéred are: - T, oo

y .

v e Q:egistration by priority of receipt of applicatiQ) "...
egistration hy comparative eva‘Luation of all app icahts; and

s .oc)’ =gistration for special coursge offering at requpst of ther . 7
" - ,- ' .Organization. Students are nominated by the requestin% organiza-
“< S tion and are accepted without further evaluation of enfry-ievel -
‘ - qualifications by the\ training instit.ution

n

-

4
’»\ 1) Applicant

-

b) tompletes application securés internal ’app.rc‘.'a‘.; as required

i . L his own organization,

I .c) }lails application to RegistraLon office of the instifution '
. - . . . ‘conducting the training. '/ ~ N
AT.EMP.(l64.~2‘)l2.7.7?> ““ ‘ 8() L . »z_ll-l .

. [N . - . -
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-3) Course Coordinator - : o .

4) The Course Secretary .

" 2) Course Secretary

a) Receives application; l 8 T e

b) As received, checks status of registration for availability of

class space, and makes appropriate notation on the appTication
or on attdched transmittal slip;

c) Depending on b), rgcgrds application eithér in the reg{ﬁtration
* simdry, or the.waiting 1ist summary, in front of student notebook;

d) Delivers application to :Course éoordinato'. ; , .7

a) Evaluates the student application and the space availability
sttuation; -

.b) Directs the Course Secretary by notation on the application to:

(1) Accept the applicants ors - ‘ '
(2) Notify the applicant of closed c*ss enroliment, or . -
. - s~ ] ) .
" (3) Refer the applicant to the "Basic Laboratcry Skills" gourse
. bgfore entry into this course; N A ’

4

t) Prepares a special letter for non-admissable applicants - =~
(or memorandum record of other form of communicatidn with - ,
applicant) which sets forth the reasons why the applicaut - -

is being rejected. Because of the compulsory nature of e -

the self-monitoring-tests on mupicipal effluents for NPDES
Permit compliance, rejection of a bona fide wpplicant ma#y
be a very serious matter, and should be handled with care.

-
K ) . «
.

’

Rary .-

[y RN ' . he ‘-
a) Prepares a standard letter or special letter as directed, and

obtaims signature of ‘Course Coordinator: .

“ b) Places a file.copy of the letter and the application in the
- appropriate place under the alphabetical tab section of the

".. student record notebook;
: . : -

e i _ . -
‘¢) Mails the original letter to the applicant, and records the <o

the date of Mailing in the appropriate place in the summary
records at the front of the student notebook. :

.( ,.I d) Approximately 30 days before.the course, mails to each accépted»

applicant a standerq-commpnication, consisting of .

(1) A form letter of welcome to the course, including 1pformat10n
" on starting and closing dates and hours of the course, direc-

* “tions and how to proceed to the classroom area, and related
information (See page 12-12); and

.

.
|

“81 .
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c.

v

.
T

~

»

>

(2).Local information h}lpfu to outside visitors, such as

5 \

-
-

)

. -.

h te Jmotel informatien, ocal transportation and. schedules,
ematic mapsof the area, and related ‘information. , (See
. pages 12 13 througalﬁ), .

e) Reco‘s the maﬂmg of the standard packet on the reg1strat1on

, summary: sheet

f) When apphcat'lons are stil) being accepted w'lthm 30 daysq?efpre .
the start of the course, includes the general informationa
‘ mgenal with the etter of acceptance for adm1ssion

g) On the f1rst day, of the course

“

(

(

.
- &

1) Obtains a deteiled reg'lst’ration cardsfrom each student. Some
institutions may dispense with this record, though it can.be
of value in report pr,parat'lon (See ‘page 12- 20),

2) Prepares any reg1strat1on tall1es required by requesting
orgamzatwn(s) and/oar ddmjnistrative regulatwns (See page.
12-21), ] . ' R

3) Prepares a class roster of those in attendance, distributes to
d S8, staff and keeps a,perm&nent’record copy “in course fﬂes,

(’4) RecOrds any "no shows" (applicants accepted for

trainigg but who did not appeara on %he student *
non- attendance summary record 3 eet (See, page ¥2 -19)
' []

Registration by Compara.twe Evaluation of all Apphcants

” s
) AppTJk ey - ‘ - s

2

¥y R € . ' . ]
- - i}

.

a) Receives course announ’cemen’ ‘; e .

b) Completes apphCatmn and “secures internal approvals as
requn‘ed in his own orgamzat‘ion, ‘ ) » ‘

c)H
c

he

.a)R

A}

reco.nd notebook )

“¢) P

.2d) Sends standardized' 1&ter acknowledgi
.'brieﬂy explaining the registration proc
t

v

a11s¢ppl1cation %o reg'lstratwn officer of the 1nst1tution .
onduc“ng the training. . ‘ - *
Ry . . . . . i allanid

Course Secretarx. . o Yo % .

egeives the applications; - " . i

1jes‘aap1icétion in student notebook- T e

he apoHcation an%
re, yith assurance

hat decistoA on admission will be anno rlot less than 30

days prior to start of the’ course; -

U,c

v". B‘.".‘ R ‘ - - ' I.' ) |
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~ organization to .screen rits candidates r conforinance to these

PEa o
e e L5 : A

5
.
"

L)

1‘~ e) De]'l‘e'rs a].] applications to the Course Cdokdinator , approkiméte]y '
- 35 days- before start of the’course, - '
. .. . . , 1,$\

' 3) The Course Coordinator

a) Reviews and évaiuates a1l applications; .
\ L ,.' » ‘e,
b)'Sgl;@is students to be qdmitted,far training;

¢) Directs’ Course gecretary to send appropriate standardized letters
and information packets as described in b. aboves .

}ﬁ)-Specﬁa] note should be taken of the particular attention which
shotl1d be ‘given to rejected appli¢ants. See b., 3), c). above.

~y . - . '1 \
= 4) TheoCourse Secretary ﬂ R ~ o
' 22Q5end§tinmwunlgatiohs; S . R

. b) Prepares records and student- files as described in b.4) gbove. SR

.. S .

- 0w - p ' ,

i Dand . : ’
d. Registration for Special Course @ffering. - - ‘ i 4

” - . v .
Here a requesting orgamization has designated‘%/;tudent‘body,
which it wishes to have trained. It is,the duty ofethe training . )
.institution to prov\de the requesting organization with admissfone ~ ° ) ,
stapdards for the course. It becomes the duty of the reauesting . .

starflards,” and to provide the training institution with the names w N
of the ‘students to be trained. The requesting organization usually v
notifies the students. = . < ' o ‘n

1) For record purposes, it is best that students complete a cqursé”
application form,-though it‘will mdt be evaluated as in b. and
c. above. . -

. 6
- . LS

, .
2) On receipt in the training institution, the Course Secretary
makes the necdssary entries showing record of receipt and class
composition. .Files are kept in the usiat way. Approximately , 4
30 days before the codrse, the individual ‘standardized welcome: ¢
and information packets are sent to studemts %n the usual way.

The training organization follows its usual ai%;tices in pre- <. .

* . paration of records, rosters, and any gthe uired ‘for~ . :
reports. - . i o ’ ’
w -t I v
- s ) e . “ » - % ~ . ” 4 -

“ . ,
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.
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3, Printed and Reproduced Materials = Summary

¢ ‘ . a. General Information - _ , “
B & 7 .. oo |
e In add1t1on to the student reference text, standardized letters and .
: administrative fonns/mater1ah. presentation of this course also
. requires calculation forms, laboratory data sheets, and ‘graph form
) wh1ch must be prepared in quant1;y by the Course Secretary. s\,

1) In the following sumar1zing table, hl ‘of the standard1zed mater1a1s
noted above are identified and supported fith additional information
on due date, the number to be prepared (for a class of 18.students),

‘ and ‘the u1t1mate fate.of the materials in permanent course records.

! ‘ . Institutions offering this course may find it necessary to add to *

b - or to modify these -standardized matefials. It is suggested that

Voo plans to.do so bé noted on the summarizing table, with samples

a or examples prov1ded Marate pages. ) .

. 2) ?)amle or example of each item Hsted (except the student re- - .-
erence ‘text). 1s shown following the summarizing table. -

6 a) amples can be copied directlyl if meet1ng requ1rements of the
> : tra ning institution. ; ‘ '

'
-

" - by The examples are shown. 1n recogn1t1on that a correspondinq
¢ T . it proEaBly will be nteded by theé tra®ing institution, but g
- probably will have to be modified to fit the situation.

. : -b. Respons1b11g1es for Pr1nted an’d Reproduced Mater1a1
. ‘ ‘ V“ ,

1) Course Coordinator - & A «

,‘ . . 3) Rev1ews the administrative materials fof conform&hcé to the )

. requirements of "the regulatory authority; ' '
g ‘ z b) Makes modif1cat}ons as necessary to the samples and examp‘les . W

. T prov1ded in this Guide; - . SRR

) " ¢) Decides upon and designs any add1t{ona1 adm1n1*strat1Ve ddcuments

« . - or records needed; and . s

N . d) P’rovides the” Course Secretary with complete 1dent1f1cat10n of

. - Taterial to be copied d¥rect1f or to' be modified, and also .

. ‘ . Pprovides safiples of any\ new_ mater'lal requived for course .
admind strat1on. N R

" \ ) - t-
.

P R . . ) PY C .
. ‘ 2) Instruptors , . « : . . -

> a) Rev1ew all mater1a]s 1dent1f1ed for the procedures for whjch \

.- .o o they. have 1nstruct10nal respons1b1l1ty. 1 s '

.
: - - A &
L . - . - .

o b)* Dgsign new support1ve 1nstruct\‘ona1 mater{al as requ'lred ard
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_3) Course Secretary .

% fate of-any new or revvs

Pl .
cQ Rrovide the Course-S. cretary with comp]ete information on
material to be copied™d{rectly or to be modifieds and also |
proyide ‘samples.-of any materia] required for student ~°

instruction
. /

e

a) Receives from Course Coordindtor and Instructors identification
of existing materiat% gpmp]ee‘gf modified and new material;

b) Adds to the summar121ng table
the ideirtifying 1nf5rmation, togethet with 'the supporting in-
* formation_on.due date, q:d,tity, confidentiality, and ultimate
material designed by Course Coordinator
or by instructors,
c) Reproduces, or arranges réproduction of the needed courfe
. materials so that they will be availabie for use at the time
“ and pJace required. .

’ .

c. Spec1a1 warnings ’ ; ,}r

1ﬁli staﬁfvmembers ;%ould be particulariy alert to justmehts in

v

-"Due Date" which must be made when the.course nducted in a
“the figld, if training equipment and supplies must be shipped to
the course site. -

»Preparation of hese training materials is a potential source for
great difficulty in course development and presentation Few .
activities in course  planning argd development requir a grea‘ter
-amount of, effective tegmwork among all staff members. "The /
‘greatest problem here Js,one of timing , S

a) Al staff memberd must provide necessary informa ion and samples
of mew or modified materials with, adequate Tead time to meet

A "Due Dates.” The amount of lead’ time is not specitied here,

. thiségill vary from one institution to another

‘c

b) The: Course SeCretary must be diligent in adv1sing Course ¢

~*" Coordinator and. Instruqtors of .impending logistic problems {if
delays occur & submission of materials, and'must give prompt,

s

" attention to printing or reproduction of needed matertials when' -

i detivered. by staff members » ; , &

o c) The author of‘this gu1de ruefully c0nfesses that the worst

[
‘

+and most frequent breakdowrs in this' area usually are the
result of betated delivery of peeded materiel from Lnstructional
Staff to the Gourse Secretary. . .

»~ L k

SN, -0 o . .

n the appropriate Tocations, L

~




SUMMARY OF REQUIRED PRINTED/REPRODUCED MATERIAL .

S .

a

' Registration ‘Summary
. Record ’

Q@ . .

/cb’urse

- \-

~ring ﬁotebook

RPN

\"‘ -
87
‘v‘ -

\

" . - ' " s K‘ ‘ 3 \
_Deseription . |Lesson #hen Needed Number to J Confidentia™" Permanent Remarks
) . " be Prepared ., Record? _ *
Administrative . + ' RS I L . o ) . .
. Course. Announcement - 6- months before Indeterminate "1 Copy Distribute to target -
) course . . ‘ " . group 6 months before
’ ) : ‘ course.
. Course Description - 6 months before, P.‘Indeteﬁninate '1\c"opy~ * | Same as announcepent.
: N course . - Can be used in canjung-
- ’ tion with chronological
, . : course listings.
Application for Admission - € months before .. . " No Usually part of course
' course : : announcemént. May be .
. separate sheet.
Pre;‘equisiteyer‘i fication - .6 months hefoire Indeterminate 1 copy . Attached to app]‘icit‘ioh.
. ’ course S | . . form s-.
¥ Standard Letfter: . - '_ . 5 months before- 100 Y No ~ No Copies will show: ub'in
,Acceptance ] course > o0 o ; ) student files. )
Standard Letter: Co S . 100 * No No -Copies will show up in
‘Standby: Full Class - - . goﬂgzzhs before . - student files,
Waittng List < o = > . ) }
. Stahdar&, Letter: s ’ c ‘, <100 No No Copfes will show up in
Referral ‘to Basic - + 5 months before student files,
Lab Skills Course . ‘ .course . - - A - . .
Standard Letter: - »)| 30 days before 100 . Ro 1 cdpy In Course fileffolder. -
Welcome and LOSS/ - course, - . g ) - ’ B T
Information: ‘W : ~ 1. ’
Hotels/Motels, N
Transportation Schedu]e, ™ Y : v
Schematic Area Map L .
Classroom Location L - . ‘
e 5 months before 1 In ReLstrar s thr;ee— '



...‘ ly ‘ (, . R
. . s ) . & - . - -
: . » N T 12-a
’ » ‘ 4 A 'ﬁ - N ’ t ’ *
Description ' Lesson When Needed Number to Confidential P'er'ma_nent, Remarks
. -1 . be Prepared 7.0 Record? , N -
Administrative (Cont'é.')‘ ' - , o Lo
“Waiting List Summary - 90 “days bejore N 1 No 1 “ Yes , | In Registrar's three-
s ' course 3 ) o ring notebook .
Nonkattendance\Sumnary - First day of 1 No‘.‘ «Yes In Redist threé-
Course - ‘ ring notebo :
Tramee Reg1§trat1on - M rst day of 20 No Yes’ Institution's Records °
Card - course. ‘. ' ) _ o Lt
Registration Tally and® ‘- First day of _As required 41 No Yes g | In course file folder
‘Class Roster course - L, - & , _ .
- . Yo . -
Course Ceftificates ’ - Final- day of » e 18 T No Yes In student file
. course i ﬁ ] ‘ > - )
Student ‘Pérformance - Final, day of 18 Yes . Yes ' | In Registrar's three-
Summary Record. % ., course : .ring notebook
Hassroom/Laboratory \ s . ) '
4 i { - . ¢ C)
) -‘r'.;. ) " ’ ' ~ K 'l ' o «
i 1 l ’ . > - %
i ’ 4 . :\ . _’ ' A
’ ( N : . ‘ .
- . - ‘~ ; “ T .
N A é . .
L . A ’ -
O S ST | 59
i .
4 - ’ ’ - e . ] '
~ ’ ‘ _ - , )

r

.
/
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- , (SAMﬁLE COURSE DESQRTPTION)

; .
- . 4 -

* EFFLUENT .MONITORING PROCEDURES:

e "~ © METALS (Course 164.2) ’ .
. e N S N
- , ‘ 5Days .
v ' ) oo
el § :
Y .. This colrse 1s designed for wastewater treatment plant te&hn1c1ans e

“who will” be respons131e for performing selecfed metals analyses in .
treatment plant effluents. °Part1c1pants will perform selected metals

. » analyses including: boron, c pper ggn mercury, sodium, and zinc.

» - Classroom instruction is l1m1ted to formation about performing

. these analyses and reporting the results Most of the time is given

" to laboratory experience for the trainee who uses detailed, stepwise
procedures to analyze typical sampTes. Procedures will be in corifefmance
with Agency approved methods as promulgated in the Code of Federal

Regulations. . N
" PRE-REQUISITES - o -
Self- Mon1tor1ng Procedures: Course I - Basic Laboratory Skills or \
equivalent experience is pre-requisite for the course. .A "Student
Skills Checklist,” signed by the applicant's employer, must be submitted
beéfore an application for the course can be processedf, St
4. ’ .
-TQJR R . : . . . ™ -
. e Q'
. .. '

L) - - - .
. Y : ?
“ - ‘ , . ) RN "‘
June,.1976 <L ' . TUITION: $175.00 ]
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SAMPLE SAMPLE .
v - COURSE APPLICATION FORM . :
- . L 4
s Mr . N
] Name of Applicant. Miss I -
Mrs  (last) firsy - (middie innfal)
- ‘ . )
Course Title B Course No
. 2 .Courss ""arod . ~
. 2 - s -
Place, \
- . where given o _ __ Dates
. . R R .
3 Previous Courses Attended .
K 5~ Course Title Dates_
- -
- v W 5 . -
, + Course Title B __+ Dates e,
e
! . . Course Title Lt X - Dates, _ = _ o
TR . ~ &
' 4 Sgenzst 5t Employer 1 R . - 4 . . c
. " s ! {name of organizatidn or firm) '
' . . o —_—
. . B -4 ‘
. 3 ¢ Q
e - -
/ ‘ . {street address) N
' -~
. , . {city) ’ {state) (up codu) éﬂqbphonej N
.
5 Mailing address of applicant \ _):k. o
¢ o (if different from abovej . - . . ;f ‘v'_}' 3
) - . . ‘ (street addvess) ‘8 " M
S 1 .-
. ; —) - . Nl - ,j_ . .
P . ' * v o+
' . e . (c-ty) . (s!a . (l‘yptc_?gd . ’(’!elephone)
s -] Job Duties (Briefly de’scnbe your prasqnt posiuon) s .
. A 1 L e
< .
\ - U P
~ ' - s o ) o 4
L O . .- .
w, - W - 7 i
. “ &
) . . , P \s . * > \
. - * - Al - 4 - 4 TR T T e .
7 ° Educstion: - ) e La's! year of school compiefed - . ,1 M e
~ LT . - 3
A { [y t . ' ¢
. 8 - ExporM B Total years in wastewater treatment plant work  y° )
iy 4
9 Smcbnt Skills Checkiist: This checklm mQS! be submmad before Apphcluon €an be N
- . L. processed . .
- ' . * . - E .
- . A LA
. - , ) ° slqna!ura of suporvmﬁr Mro applicable) ttle ,
. ' ) "™ ' ) - ’ . (
. . ‘. ' ' ' signature of applu;a;u‘ . . $date .
. 3 -
+ R T : . o .
. 9 O
) ¢ (271
' v “ Y \ . ]2‘7
[MC : - ¥

‘-v
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To assist us in processing applications, p]ease‘check

’

Emplayer
—

-

YES or NO for each

of the following 1tems:‘

YES

Y

have
have

*
operated a laboratory gds burner

’

~

-

s

HNH‘HHHHHHHHH

have
have
have
have
I*have
I have

— e e e

I have
have
have
have
have
Rave
have
have
have
have
have
have
have

roint . .

1 kilogram equals 0 001 gram : . .

1 1nch

1000 ml equals 1 Titer . . . . . .. .. .. ..
85 ties 4.1 equale-d2.5 .| '
7 minis, % divided by 0,02 equals 250 .

©3.26 Jrounded to the nearest tel‘ls 32.6 .

.calculated

operated a laboratdry hotplate/stirrer

operated a{L‘*Btoclave ......... L
operated a labBoratory drying oven . . . . . .

used a vacuum source to filter liquids . . . ... .

used a desiccator . . . e. . ... . o~ L.
weighed items om an analytical balance . . .
weighed items on a single pan bglance S
u§ed a

used

rdduate to measure 11qu1ds c ke e

used a graduated (Hohr) pipet to measure 1iguids

used,a pipet bulb to .fi11 a pipet . .

used a volumetric flask to preqpre so]yt1ons
used chrom1c acid to Clean glassware . . . .
operated a 1aboratory safety shower . . .

olumetric pipet,to MEasure 1quids . . . .

-
c e s e e e e e e

operated 3 laboratory eye washer-. .-. . . . . .

operated a fume hood .°. . . . . .. . ...
preparé& 0.0375N potassium biiodate solution

made out 1§bels, for bottles of reagents.. R

récorded
titrated

‘-

eading at a menistus . . .

e norma11ty (N) of a solution .
record.n 1
entered laboratory da

equa]s 2.54 cm .

............

-

?

so]ut1on aga1nst another to a co];v change end

ratory data in a laboratory notebook-
th on a pre- pr1nteq orm ..

..........

N

84.55147 roupded to the nearest thousandtq is 84.558) . . . . ... .- .

o 12-8
» ERIC .

LA e provided by enic
. ~
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To ’ o

__ gar (Name):

A reservation has been confirmed for your part1c1pation in the course e
"Effluent Monitoring Procedures: Metals", to be conducted at (address,
1nclud1ng building and room.identification if pertinent): —

Formal class act1v1t1es will begin promptly at 8:30 AM on Monday, (date)
and the course 1 be completed by 12:30 PM on Friday, (date). Please
arrange your travél schedule so that you will be in the ctassroom at the
start of course activities on Monday and that you will ,not have to hurry
your departure on Fr1day . .

“

&,

Information about local travel, transportation, aﬁq_local hotels is Lpsed
for your asststance. We believe that you will wish to make yoyr own otel :
or motel reservations. . \ S .

We look forward\to seeing you at the course, and we'will do everything “in
our- power to mak& this ceurse a pleasant and rewardigakexperience for you. ' C

/

Sincerely yours,

° .'1
- ' : (signaturg) .o T
" Course Coordinator , .

- "
- . . e

Note: - If something d8eTops which makes it impossible for you to attend
‘the course, please telephone (number) or write. this office immediately, in~
order that another applicant may be admitted to the course in _your ptace.,
Please do not arrange fpr a suBstitute without first gatting the approval
of .this office. b .

I

- s % «
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‘ 7 . ' (Date) . :
) ‘Q 5 ) Coe '4 . . - 2 3 , P
. 40 ¢ o ) ! ‘ ' ‘ ’ " * B -
: . ’ /\.\/ -bq ‘." st \ . , ) )
Dear (Name): R , on ,\L . o
We' have recerved your application for. adhission to the course “Effluent )
Monitering Procedures: . Nutrients" to be conddted 4t (name of institution) - . _ -
during the.period (date to date). . f R .
. We would be most pdeased to, enroll you in this course, but by the time we - °
_received your application, all.available pos1t1ons in the class had beern
" reserved. As you may know, we limit ‘the class size to as£1xed nugber in
order to prov1de For the greatest possible-amount of pers@nal, instruction x
.during the®course, and to prov1de each_participant ‘with the greatest possible '
opportunity for actual pract1ce jn the laboratory. . o : - T
.We have madé a tentat1ve reservat1on for you in the !Ext 6ffer1ng of the 7
course, which is scheduled to be given (dates) is ‘'will be satisfactory
ta you; please write or call us wfthin (nUmber) days, so that\we can confirm
your reservation, . . -

\d{ 'antme, we -have placed your name on the'waiting list for the course ‘“
tes )

ich you requested. If a vacancy does become ava11ab1e, we will 1et
~yoy- know immediately.

' . Since¥rely yours, h . ”
L] Lt rl i . L. S N
N ) . . . ‘ '
’ 8 (signature) ~ ¥ . «
) Course Coordinator . *
. r . ‘ . Ty
- % '< ‘
! ' - " . 3 r'a
’ t o ﬁﬁ'
. P# - , * .
. - = - PIT &
95 , . on
R v ) ’ . ﬂ"/‘;o‘)
. N ~ , ( .
-~ /f o ’ ‘ L)
) 1 . .
-~ \ o . t
- . -
»‘” , » ' - >
' ‘< " 1~\DI- 4
» v \ >
. RPN :' ’ ~ > ' s W
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(SAMPLE: LETTER OF REFERRAL)
’ ) ' ) (Institutional l,et'terhead) A .
.' / 5 . & \— - . .
- ‘ . .‘J
< (Date) .
"To N L . - ®
mﬁr(wa) S - - - S0 A
. We have received y&ur application for admission to ‘the course "Effluent B
Monitoring Procedures: Nutrients," to be conducted at (name of institution)
during the period (date to date) : .

Based on our review of your previous laboratory experience, we consider that

it would be ver{ doubtful. whether "this course would provide you with all>the
knowledge and skills you will require to perfosm. the self-monitoring tests’

and measurements on your municipal wastéwater effluents.

Accordingly, we are confirming your reservation in this course, subject to -
your: first satisfactorily completing the course (t;tle of "Basic $kills" course).
This course will be cofiducted at (location) (dates). We have made a tentative
reservation for .you to attemd this course. Please let us know if you can
attend this offering of the course. . .

-If you must delay. taking the cgurse (name of "Basic Skills" course) at this
" ‘time, then it will be necessary to delay your acceptance in. the cou'rse which

you have requested \ \ .
- *\? ! ¢ . » hd
: " In the course (name of "Basic Skills" course) you will Tearn many things not
covered in the later ¢ourse,, including use of the analytical balance, preparation
and standardization of laboratory reagents, care and maintenance of 13boratory
) supplies and equipment, and related tasks. - v

AY

) " We are most anxious to help you learn to pérform all the tasks required, for -
' 1f-monitoring of ‘your municipal wastewater effluents Please let us know
_if you can come to both courses. L .

‘ ‘ .wSincerely ﬁdgrs, o,

. R zbgnature)
" . o rse Coordinator )




- "t e
( < TR (SAMPLE LETTER OF WELCOME)
- ‘ " k ) S
\ | RN ilnstitutional'Letterhead)
s e (Date) ,
To: “ouRse. PARTICIPANTS —- o | .

!

Ne are looking forward to your Bbrticipation in the course "Effluent

%toring Procedures: Nutrients® , seheduled for presentation at this Center-
during the perjod (date to date). If yoy find you cannot attend the course,
please calT us (telephone number) . ¢ @_

. 'To assist your planning and preparation for this course, the follow1ng items

are enclosed: ) . X . .
1. List of hotels and motels =~ .

.o . A !
‘2. ,Information on local bus transportation and ci)t(ﬁap, (NOTE: If bus
service is used to the Center, you must have e .fare of (amount) on
on boarding bus). . . (
¢ d -
On your arrival in the classroom you will be pr 1ded a.course manﬁal and related
materials. Production schedules make it impossible to mail manuals to you in’
advance of cburse date.

The course will start at 8:30 AM on Monday, (date) in {room identification) and -

will clase no later than 12:30 PM, Friday, (date). At.the conclusion of the

© course, a certificate wi1l be awarded verifying which analytical measurements

you have performed in a sati
for after closing exercises.

sfactory manner.
(Approximately (number) hours should be alTowed for

Please arrange your travel schedule

travel from (name of _institution) to the airport.)

This course involves a considerable

. centrated acids and bases.

You w‘ﬂ

amount of work in the. laboratory, using con-
1 want to’ bring appropriate clothing.’

{

.
’ ‘

(Name), of our staff, is serving as Course coordinator and will be available to -’

assist you in solving any special problems you encounter while attending the

’course. "

Y ‘\

to contact us.

) Should you have questions or desire assistance in any -way,’ please do not hesitate

§incerely &ours,\'

i -

‘ < \ ¢

[N N " > .
, (signature) -
Director . )
Institution Name \
: : R
92' | ’ ‘ \ \ ]
- . s .. .
> i - £

N
N
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o T | " (EXAMPLE INFORMATION SHEET)

A%

) b | g : .
CINCINNATIAN HOTEL o : STOﬁFFER's CINCINNATI INN ) .
6th & Vine Sts.' | . 150 %. 5th. Street ‘
Cinginnati, Ohio 45202 ’ .. C'Incinnat'l Ohio 45202
Phone:  513/241-0180 > _ Phone: 513/721-8600
Single $6.45 : L Single - $25.00 = 28£00
Double 8.60 7 -Double  31.00 - 34.00
Twin 10.75, - . Twin . 31.00 ¢ _
225 Rooms T . . 462 rooms, meeting rooms 11, cap. 50-550,
Meeting Room 1 - Capacity 25 swimning pool, cocktail lounge, saumd
TV, restaurant.adjoining bath, color TV, Gov't. rates - $20.00
) ’ , ’ . single, $26.00 double.
., - . L 2
NETHERLAND HILTON HOTEL - : . x -
35 W. 5th Street . Lt HOLIDAY INN. R’
Cincinnati, Ohio 45202.- ot . "~ 8th & Linn Sts . . .
’ R Phone: 513/241-8660 . . < '
~ Single $22.00 - I -
Double * 30.00 , . Single $22.00 )
Tm‘n 34.00 _ L. . Double 28.00 ' )
Family .plan, -800 rooms TV. meeting 245 rooms, meeting rooms &4 - cap. 25-135
. rooms 15 4 Cap. 70- 1500, special Gov't. y 4 swigming pool, TV, 2 dining rooms, and bars;

N

.
[
\
‘L '
]

Q

rates - $16.00 singlf 23.00 double, > night club "Jop of ‘the Inn” (entertainment
$24.00 - twin. - ) nightly). .

TERRACE HILTON.HOT ' : ‘ .
15 W. Bth Street . N Ce .
Cincinnati, 0h10/15202 ’ . - .

Phone: 513/381/-/4000 ’ R S

“Single $23.00 C - ,

Double ' 31.00 - . _ . .
win - 35.00 A : . ‘ ’

» . / .
Family plan,. 350 rooms, meeting rogms. . . ‘
4 - cap. 75- 4oo co]orﬂv.« special Gov't. . ' T
rates - $18.08% single. '$25.00 double. R : C » '\>

.$26 00 - twin.

;NOTE: We' recomnend you checking the rate at t.he time you make your' reservation in ;he

event there has been a price increase.

fThese hotels and motels are Hsted for your. information to assist you in planning.’
for your accommodations during your.stay in Cinémnti while attending our train- |
ing course, and does not igply endorsement by the Office of Hater Program Opera-
tions, U.S, Environmental Protection Agency. -

: . ./ 98 : i213
* REQUIRES TRANSFER TO SECOND BUS. \ ,, !

L



BUS SCHEDULE (EXAHPLE I-NFORMATIO"! SHEET)

,4 BUS NO. 53\ AUBURN/CLIFTON .f,' ) o ‘
BUS MO. 78 - LOCKLAND/READING ‘ ‘

]

BUS. NO. 53 BUS NO. 78 ¢
f i g .
N~ Arrive ' o~ .Acrive,
St. Clair / Leave St. Clair
& Vine - ) Sixth & Vine & Vine
‘\’ . : . M M m )
7:36 7:09 | 7:22 '> .
— 7 '
/ 7:59 7:27 7:40
8:21 7:44 7:57
843 8:04 8:17 s
9:04 . 8:40 8:53 !
[]
: | BUs N 53 BUS MO, 78
i Y & .
Leave | ' "Leave .
St. Clair Arrive St. Clair Arrive
' \ Sixth & & Sixth &
Yine | . Yine Vine N Yine
- < . :
PM y Py PM . "
12:30 Vo 12:48 12:08 12:24 '
- 1:02 1:20 12:29 .- 12:45
1:33 1:5F s 12:80 1:06 -
. ., N ) v A ]
2:05 ~ 2:23 2:54 3:12 .
2:36 2:54 3N ) 3:29
2:58 3216 3:28 3:46 _ .
3:21 . - .3:39 '35 4:03
3:41 v 4:02 . 4:01 : _ 4:19 .
. . ‘ \ -
4:04 . 4:25 . 4217 . 4:35
! [ . X ‘
4:28 \ 4:49 4:27 4:5 '
1 ) . » - oy
4:52 SR S S | boag 0 5:07 . e
N . | .- | ‘ .
« \‘ R » .
“ ' s t
NOTE: The above two- rou\tes are the most direct routes to the Environmental Res.rch Labora-

tory, 26 W. St. Clair Street, Cincinnati, Ohio:

Queen City Metrd. .
NTC Training cwrses.
and tnffic conditions,

.89

Information has been provided by the
Times selected are those most apt to be Gsed Qy students attending

Arrival .times are. approximate, and will vary because of road

Y
ot

-

@
e




ERIC

.
*

-

FROM GREATER CINCHNNATIRINPORT
TO U.S. EPA ST. CLAIR FACILITY

Intorstote 75 {Nerth or South)

EXIT HOPPLE ST. TO CENTRAL PXY.,
RIGHT TO MARSHALL AVE.. LEFT

TO MOODLE RD., RIGMT TO ST. CLAIR
AND EPA FACILITY,

ltorstate 71 (Nerth)

* EXIT READING RD. TO BURNET AVE. 10

Wm. H. TAFT RD, LEFT TO JEFFERSON AVE.,
MGHT TO EPA FACILITY

RO GREATER CINCHINATI AINPORT
10 U.§. EPA MDGE AD, FACILITY

4 71 (North)

INTERSTATE 75 TO INTERSTATE 71 .
TO RIDGE AD. (NGRTH) EXIT 1O

EPA FACILITY. \

FROW §T. CLASR FACIUTY
TO MDQE AD. FACILITY

JEFFERSON TO MOMLLAN, LEFT TO
INTERSTATE 71 NORTH, EXIT MOGE
AO. NORTH TO FACILITY, - s

FROM U.S. EPA ST, CLAM FACILITY
TO GREATER CINCINNAT! ANPORT

RIGHT ON ST. CLAIR YO MOOLE RD.,

CENTRAL PKY.,, LEFT ON HOPPLE ST..
MGHT TO INTERSTATE 78 SOUTH,

FROM U.$. BPA MDGE AD. FACILITY
TO GREATER CHICINNAT! APORT
NMGHT ON MDOE RD., RIGHT TO

INTERSTATE 71 30UT™ TO
INTERETATE 78 SOUTH.

.
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',‘ . - (EXAMPLE INFORHAIION SHEET) * . .
. ¢ 8! . s
~ . i . @
R ] ' . * 1 7!,
» ‘ \ “
. s ‘
- ¥
v € . -
L 3 N N S
* r
1
ol ‘
. . \ . ] X -
SELF SERVICE || 194 - 189 -
COPER . 3 ‘ ' .
> * REIGHT * - P vy +
. LEVAT
144 . .. 168 .
188 y - 170 .
] ~ ) —
: "\
,. - &9{’ 151 159 ;
. A2
0& < .
v X0 LOUNGE .
138 ’ . . ‘
3 2l 403. 161 .
§ oI M -
, _ & . . -
21 104 . . ,
i S o, ‘ s
’ J 0] |88 - Lossy ’ ‘
. gn: ‘ ’
SaL A .
N - s 1> .
i . 126 ' 108 RECEPTlO'_“S @ 'S ,
4 .
] P a . E - co.
‘ [4 a . + 0"
@ s{ 107§ , .
z.
' | a 3 3 A e . v ’
119 120 28 100 110 v - : .. -
. . I . l" ) Lem . L ‘;\’ 1 .
: . . 18 e 11 twouku-saesmbou by . N v
) . T MEN'S RESTROOM . e
- - N - " o~ " .
. . ,'( e R @: , .
S " . . Fifs’:ﬂoor ) .
P h
- °
'y ‘ ., T ) : ' .
M T R A L}
\‘l ‘st .l . ’ 10.1- - » '
EMC % -; * Co i s 1a- R
. . ’. - )
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* " (SAMPLE REGISTRATION SUMMARY)

i

{Course Title)

v ’

-

v
4 ]
.

N

REGISTRATION

.

-

Yy

~ INDIVIDUAL

|

— WORD
REC'D,

—APPL,
REC'D. "

SENT

A

, 1102

‘ML )




i

, _ ] .
. ) (SAMPLE WAITING LIST SUMMARY);
) ) . [
~ o -
¥ ,/
" WAITING LIST
' WORD PL. * :
INDIVIDUAL REC'D REC'D ACTION ﬂAKEN
L} - - .
\ |
‘4
4'», . - i ,
- M 4 .
' »
. | ( ( '
;
t
0.
. <




X | ‘
(SAMPLE NON-ATTENDANCE SUMMARY)

. ) ‘ , : |
@ £
. . Course Title .. X
: ] > Dates - . '
R . . ¢
.» Not Admitted ; U . : -
Lack .of Space : No Shows ’
. ) .
’ - . L A
. v ™ .
w' '
i /’
" v , r . +
‘d ¢ > Y * 4
. . : ' ’
LY
o o
“~ “ - - N [y
' t4 ) ) )
. ,
. ’ *» )
/
) ‘
« . 4 ‘ ¢
) - ’
. L
-
- N .
- \ .
! ¢
* ' )
‘ " . " \ ) , . .
. o : 104 - e
Q ) ‘ 12-19
.ERIC | L : -
| oy . y .

———
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'*X* ONE 17EM IN EACY CATEGORY-ONLY
[EPA
‘o

DHEW

OEP ¥, OF OEFENSE
OTHER FEOERAL *
STATE GOVERNMENT
LOCAL GOVERWMENT
FOREIGN GOV T+
UNIV. PACULTY
UNI¥. STUOENT
INOUSTRY '
CONSULTANT
'IREGIONAL AGENCY-
OTHER *
SFPELTFY ¥

.

[COURIE NUMBER

-~

Py

EMPLOYER CATEGORY

LOCATION OF TRAINING

']:]NO]"'

0-1 YEARS

=3

5-7

js-10

1118

16-20

21 OR OVER

AOMINISTRATOR

BIOLOGIST

CHEMIST .

CIVIC ORGANIZATION®,

CONSERVATIONIST
UCATOR N
GINEER * 4

GEOLOGIST'

MICROBIOLOGIST

[OCEANOGRAPHER

PHARMACIS T

SANI!TARIAN

STATISTICIAN

TECHNICIAN N .

TREATMENT PLANT OPERATOR

OTHER ¢

SPECIFY *

8. CTTVZ

Cves

vl

PROFESSION OR OCCUPATION

HIGH SCHOOE NON-GRADUATE

HIGH SCHOOL GRADUATE' *
COLLEGE NON-GRADUATE 1~-3.YEARS
CPLLEGE NON-GRADUATE OVER 3 YEARS
JmacHELOR o:o-:&

MASTER DEGREE

DOCTOR DEGREE
OTHER (describe)
'3

P,

o ch'I!T‘rl‘rLi:
73 .

COR

4.

EDUCATION

BRPrETE

OSITION TITLE

L 3

;;izo
ERIC

Aruitoxt provided by Eic:

.
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Aruitoxt provided by Eic:

RIC

I . . .
/ . - . - * M v
: . ‘. (EXAMPLE REGISTRATION TALLY) -
i \ e
. » . ™ \ N
. N ’ ¢ -
- ~ . ”
. ¢ b -
. - . 1 . . . . . '
R BY STATE OR COUNTRY r . -
) ITEM TALLY TOTAL oF E T .oq
EPA ' AREA TALLY ToTAL]l oy -
o, ALABAMA ] e
OHEW 2| § [Acaska j 2 ES
OEPT. OF OEFENSE | v [arizoNa o -2
OTHER FEOERAL 5 [Arxansas| | o™ .
STATE . ; CALIF, . 3 ~ .
, LOCAL f » JcoLo. N !.‘
FOREIGN GOV'T - 0 [conn. . IIx> ] -
UN)V. FACULTY 4 OELAWARE z !<
’
N UNIV_STUGENT P T b =
INOUSTRY X o [riomioa Nal - *
‘v, |[CONSULTARNT 2 TR o] .
'« |REGIONAL AGENCY HAWRT \-g .
OTHER . 10AHO N )
: TCLINOIS e
5 .
INOIANA ]
0-1/Y EARS T JIOWA g 4
- T . E4 NSAS 3
.. f2-a - ’;04 KA c’-i- a
$r7 — m Y ] e )
$-10, ° DAl LA F \ g =
1918 O F MAINE b '-_0 . ..
. n -
16220 B i ™MO. - e
’ 21 OR OVER \ " Fwmass. ;
AOMINISTRATOR , MICHIGAN B 3 .
BIOLOGIST MINN, 3 f
CHEMIST MisS. . N '
! CIVIC ORG \ - - J CITTTIN s
. [consaavioniar | T - -] 8 [oNTana N .
v .
EOUCATOR ; NEBRASKA - ‘ 5\
“{ENGINEER . ) i @ INEVaOa I . .
.« [cEsLITIT = ; o[ ™ . ' - .
. [MicmomioLOGIST Z N, ]
' OCEANOGRAPHER Vg [~ &xico ot
HARMACIST - o ENEW voax o
NiTARIAN 8 N. C. * .
- TATISTIGIANT c fN. O. \ . 3
fECHNICIAN » Jonio
' TREAT PLANT OPEN . A JoxKLA. «
1 9 forrzcon N ;
RY L — = NN, ~—
T A 7 nT. — . :
‘r Y -3 N
1 ] - N .' °' .
HSINON— GRADY - TENN,
HS BRAD - ] TEXAS -~ .
, COY 1-3 YEARS mfuTan )
CO OVER 3 YRARS g VERMONT
BAGHELOR DEGREE g viRGINIA .
MASITER OEGREXR 4 fwasH. LT, .
DOCIYOR DESREER (4 § g W, VA,
I Y wisc. *° x \
. 3 P . [ wyoming :
1 p . o :
. C Y N >
- EPA E > . 1. . .
PAID | 5 v v .
| - '
1 2 % .
Y ; 7 ; )
— - ~
-
. - 3
e L . ‘
M . -, ¢ ‘e ~ -
. . LI ‘ . '
. . > I . s , ,
. . ] s o .
‘ \ 106 -
o - . p .
: a : 12-21 \
e ' * .o .
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o
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;/-'PN _'k_ \ll - . -a‘ ”. N . . . .f \ o ' « ‘ S o
§ .- ) ‘ . . ’ : - P
N K B ' N " (INSTITUTIONAL LDENTIFICATION) Y -~ »
- | ) | ’ - - . . ?. - - . : . ot . d N . ' - . ' ‘¢ :J "
; APPROPRIATE : o . S S
E— ¢ ' . > M - - . i ° o .

co L T e lThiscs{EiﬁeslthBt - ' S

.

v - - ~ . THOMAS JONES ° T
¢ . . i « .. ] , }“ ] 4 ‘ ) . ‘
R | T * .~ has completed the course ' p
L ¢ © < . . ’ . o ) - .
. . , Effluent Mom‘toring’ Prpqegures: ,Meta]s,(164.2). . B '
-~ i : '.: . and has performed the fo]]owing determinat'lons in a satisfactory manﬁr T T
. Detemiﬁatwn of Calefum -, - - Detenninatwn of Lead '
_ : ’ . . S . X 3 ."‘ )
| ST AR - , TemETR - Y
| petermination of Bevon . £ : " Determination of Mercury & ]
- .o - T B . . \ ) . ' € . E
: TINSTRUCTOR - <. | SR _‘INSTEUFGR—_, ‘ TROCTOR - . =
s . ’ - - ' ) . < : *''m
. . - Determination of copp v . ‘ . Deteryination of Sodium and Q
’ Co . Mggnesium, Mangamese a Zi,nc : . oo Potass ium =
LY, TNSTRUCTOR P 1.0 (. S =
woo BN i . o , B - T m
) ‘ * ; L ) *j’ ]9\‘ to .J" ]9 8

. SIGMATWRE Mm@ -~ SIGNATURE
. Director, (Ins;ituti/;)n Narﬁe) C , . Course .Coord‘.lnator e

[ 2
) iy T
) -
. ) . i . . ,
- (:. - » '
» 3 1 Fga . " W . =
. ramm A . . » ] ) . . ]
. [ - .
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PART II INSTRUCTIONAL PACKAGE WORKSHEETS

For each EffluenmMonitoring Procedure {cSmmonly termed "EMP" b}/'

Instructors) in the Student Reference Manual, there is an Instructional

Package Worksheet .(IPW) in this Guigz, The Worksheet is for guidance
_~ to the Instructor for development o t%? subject matter covered' in the

caurse.

These. Worksheets are not scripts. The Instructor will need‘\to make
extensive .and detailed preparation in order to perform the’ assigned.
.. . tasks effectively and efficiently. The Instruttional Packages do
"« provide a perspective on the background of each analytical procedure, )
- lesson-by-lesson learning achievement leve}s the students should attain,

an indication of available audiovisual and other instructional resources,
and- a recommended course of action in A‘e;re-cou,rse prepargtion and classroom/
Jaboratory ipstraction.. F . '

e

e e Tl Tak e T PR

Application of(these Instructional Packages will help the Instructor to

. reduce the-time required -for planning and organizing a strategy of prep-
aratior’and instruction. But time and7effort are required for physical
preparations for.classroom and laboratery instruction; time and effort
a;gor‘equired for rehearsals of Instructor performance in ctassroom and
laboratory. These requirements never tan be met by such a Course Guide

as this;-yltimately the Instructor is the key person in ‘assuring that the -

7+ student acquires the needed knowledge.and skills. ‘ a
ot ST e . . <
\ ’ 2 , ,;rk -
A \ . ‘ - “/ '.a:;
“ ) . ",\ . ' -
b T
g o~
1y ‘Cl- N

' .
T TR,

. Arew.(16s.2)004.8.17 0 1 - 109 -
b s ¢ - . ' A
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES:

- ] ,‘ _ for the . ,

- _ DETERMINATION OF BORON, CURCUMIN METHOD
- < -«
i A
Y <! 5
. IS
[ """'"—n""‘“
s " . . A
/V ; / ~ .
i - Pow
. - E:{; B T
4& x "
) - - ’
as applied in '
) WASTEWATER TREATMENT FACILITIES
\5. ) and in the "
o . MONITORING OF. EFFLUENT WASTEWATERS:
r U . e
; _ CINSTRUCTIONAL PACKAGE WORKSHEET. \ ~ - = '
' S ’ ¢ ) S . ’
. | s {4‘ / - s ! ) { ,
- .. k [ , . . - ’
| - - ' "
| National Training and Gperatiomal Technology Center’ ~ ~ .
| Municipal Operations and-Trajning Division . .
/ ’ Office of Water Program Operations o o
U.S. Envirommental Protection. Agency :’» : Do . ,
— - ’ s - —— PRV : ’ i
P A 4 . . ! 1
CH.MET.as. ipw.1.8%7 o L SN .
S > . - x.
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. . PART II INSTRUCTIONAL PACKAGE WORKSHEET

- * . . ’ / e
' A. Determination of Boron, Curcumiﬁ-Method .

F ]

1. This method i the only. acceptable methd& listed in the Federal ~

Register. ’ .
" 2. The reference used is. from the 14th Edition of Standard Methods
for the Examination of Water ard Wastewater, 1975 page 287.

3. Student will prepare one blank, one calibration standard and
carry them through the procedure with one unknown sample prepared
by ‘the 1nstructor

A

N

;o S . l'ljl
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' -0 '. g GUIDELINES FOR
" - - Ao INSTRUCTIOMAL PACKAGE WORKSHEET

¢+

‘SUBJECT MATTER: Determinatton of, Boron, Curcumin Mefhod
' UNIT OF INSTRUCTION: Summary of 3 Eiements - ../
" ®ESTIMATED TIME: . 240 minutes

oo -
. PN

: Many %tioncﬂ Pollution
ire the determination of boron
tric procedures.

‘ JUSTIFICATION FOR '_THIS INSTRUCTiONAL OBJECTI
# -, Discharge Elimination System Permits re
ok else of metals using similar colori

" - ENTRY LEVEL BEHAVIOR: The Jearner must Aave’skills equivaleng to those in
the Level I Course, Basic Laboratory¥Skills. MHe must also know how to \
use a shectrophotometer and how to &onstruct a calibration graph.

, A. INSTRUCT{ONAL OBJECTIVE:, SRS T

. «} !
* 1. Terminal Behavier: The learner will locate and scan Procedures A, B, - |
. ¥ TandD which give directiong for preparing to 'tesft the sample. Then .
. ." “he will record sample identjfication informatior, prepare a b‘l,ank and - *
. . at least one standard, measpire out sample, ‘treat each solution to
-7 . .. develop’ col qr, filter the ple, obtain and pest- absorbance readings
"~ .for his solutions, construgt a calibration.curve from cla's results,

, . * useythis curve and his absbrbance vajue- for ‘the sample to find its

' bor)n conténtration, submjt his graph and completed data sheet to the
, _E instructor,” and participate in-a summary session on Procedure J and |

‘ . . éﬁndit;oﬁs critical to tfe test, all according to the Procedures. in ,
" the EMP. ot . e ,

- LI )
. v .

¢ K g
(R . .
t .

'

4 2. Conditipns: He v)igfl !Q given the. EMP,«classroom”fnstruction,. copies
‘. .. ¢0f the" EﬂF data sheet ahd calibration graph form, cleaned equjpment,

, the required reagehts, a sample,-absorbance values from.the cTass,- ‘
‘and-total working-time of 200 minutes - ] ‘- N

* o " 3. Aecepted Performance: - His'téchniques must conform to those described
ST " Inthe EMP according to an instrugtor's rating. In addition, his
 Thswer must agree within +0.02 mg/liter of Ahe-class average unless
some éxplanation of the disagreement is accepted by the instructor.
. " :

& ‘ . . . . . B . .
B. INSTRUCTIONAL RESOURCES: ol - _ | e

' v . vy d i PR .
< . 1. Available Medja::-"Standard Methods fgr the_Examination 6f Water and
' Wastewater,” 1975 EPA "Methods for-Chemical Analysis of Water and
/Wastes," 1974; EMP, "Determination®of Boron, Curcumin Methods;* ¢opies
of the EMP Data Sheet and Calibration Graph{ overheads (4) of the
. EMP Flow Sheet, EMP-Data Sheet, EMP Calibration Graph-and a bist of

-

N «*  ~ Three'Conditions .Critica'] to Test Accuracy. -+ . » .

. .~  2.'suggested Media: None Lo /
"' i ) N ) . .

¢ .

. » - ~ .
e . N . . N . EARPANE
.
. I
. \0 ~ * - .
’ . . K R ,\‘ R
4
[ . . [ 12 4 "
R 4 R i -
B N . e .
N -t
. . n

. N - A\
Vo Page No. 14-3
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v

" . INSTRUCTIONAL APPROACK: y . , ‘ 7 )

. . Preparation for Insteuction:

é
v

.. Duplicate copies for the students of the EMP data sheet and

i calibration graph.s (OPTION: Two completed sheets of eath will .
g be“required for each student<-one for him and one for the record. SR
. You can distribute 1 data sheet and 1 graph form and Jater . ‘ T

g " dupljcate the comp)eted sheets submitted by the student. Al- . . LT

ternatively, you can distribute 2 of each.shget and

t have the _ .= - - ~
student make copies:) o e

b. Check the water bath for cbr'\sfsteﬁcy’ 1 test temperatur'q“(,SS.}_ 2°.Cr),.‘_ . * o

They must be clean and free of scratches, : . =
. . .

-

. - . - . / .. . :
c. Check evaoporating dishes for uniformity of size and: cbmp&%‘lt;lon. oo PRV
—_— . Lo ’ L 5 A R

d. Check on-the number of evapqrating dishes your water bath(s) can ~ >
hald. One dish requtres about 5 square inches of Space. Pecide how iy
many ‘are available per student during the test. .Plan asstgnment . -
of standards accordingly, T TR v T '.t”;*f“' e

1

Y

e. Plan the table n‘eeded on the chalk board"for.st"uder‘f
, . ' absorbance results. RN e T

fo'igost: L -
- ' ’ : . ! :‘ “ : ) P ) ." :'
f. Make out .tags for the sample Bottles (1 per 3'stydents) including - - . °
® .- the information reqlired for the EMP Data Sheet., -~ - .. . "7 .°

s~ 10

- ¥

. ~N I} . , v . . L ? ’ \
g. Obtain or plan to prepars a sample (1.0 ml per student) with:boron - - .
. concentration bétween 0.1 to 1.00 mg/liter.. Sample dilutions extend s

: this range of applicability. . e NI ' Y

L

T

o h. See' that the equipnienté;ﬁd rgégent§ required for €ach s‘tddent todo . -
X " the planned "Student Pérformances" are prepared &nd\a_ssemb]ed‘;ln the
. laboratory: . e N
2. Sequencing: . ’ , .. .',' ' ",
. . ‘ » - .. S .f":“~‘--‘ .
a..lesson one - 195 minutes =~ . ) N oE

~ b "

, This time includes 80 + minutes for an evaporatfon process., Students
‘ - should periodically observe, the test solutions during evaporationbut- .
o *  they can work[:l/n a 20 minute, brﬁak- durfng that process. . * "

.

) . .
’ b. No Break BT P P
(Alternativk: There can be’a bréak of ‘ingeﬂn{te;]en?th before ‘
fhe next lesson on eonstructing ?ﬁ calibration curve). . * - *
' "¢, Lesson two - 25 nr‘hu;te;‘ e v
. e Y ’ - -7 AR - r
s . ' d. No Break - y o . '
_(Alternative: . There can be a brea® of 'indéf'lh:ltg length before the ,
., final summary lesson.) c e .. .
} R N e e | "o ) . - .
, _ p g \ - . :/
© No. 184 ¢ . ‘
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- e, Lesson three - 20 min’utes - N
D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS .| ., . )
. (1 plank, 1 standard, A sample) ‘ A

/

.. For Each Student: ot . T - . S,

a. 1 beaker, 50 ml o . . -
b. 3 dishes, evaporating, porcelain, 100 m1, equal diameters A
. h c.. 1 long dropper, 1-2 ml with bulb - . .
. d. 1 plecé filter paper, Whatman No. 30, to fit funnel
e. 3 flasks, volumetric, 25 ml, with stoppers - .
. f..2 flasks, volumetric, 100 m}, with stoppers e )
g. 1 funnel, fluted, 60°, 40 mm diameter, 50 mm stem Jlength b
h. 1 glass rod, short ' . : .
i. 1 pipésk measuring, Mohr, 10 ml
- J. 3 pipets, vqlumetric, 1 ml )
k. 1°pipet, volumetric, 4 ml s C e e
1> 1 propipet ot pipet bulb . et
m. 1 sy¥rring rod (policeman), polyethylene, abaut-6 inch length
n. 1 support, ring stand with small ring T
"' 0.1 triangle, clay (for filter funnel) e
o - p. 2 wash bottles, polyethylene squeeze type (one for alcohol, -one
— . for.water) : . T -
' q. 1 wax pencil ’ )
2. ‘Shared: . PR
. . . . - [ . ’ "y
. ‘7 a. 1 set of volumetric pipets (2, 5, 8 and 10 m1) per 4 students

b. 1 sample ‘bottle, tagged, per 3 students (po]ye;hy]ene or'alkéli-
,.resigtant, boron-free glassware) ‘

c. T spectrophotometer per 3 students for use at 540 nm, with cell(s),”
minimyn path length of 1 cmi box of lint-free tissues by each
instrument and contaimer for wastes R ;

Vi

" d. 1 thermometer, degrees C; per water bath

e. X water bath(s), constant tempgrature to-maintaim 55 * 2°C, . Rimber
. required depends on size of bath-and planned student assignment.-
. (Eachv;OO ml evaporating dish requires about.5 square inches of
. space.) | - - e e )

" E. IPW REAGENT REQUIREMENTS:
(minimum amounts per student)g -

]

Y

. ’
300 ml distilled water,-borqn-free

. 12 ml curcamin reagent (95% ethyl alcehol, curcumin, oxalic acid,
 concentrated hydrochloric acid) - T

*

100 m1 95% ethyl alcohol .

-100 m1 stock boron solution (For accuracy fn prébaraiioﬁ, it is éonvehient’
to make 1 liter of this solution. In turn, 100 ml of stock is re-
. qyired for 1 liter of standard solution.)

[}

S | P

o

A
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25 wﬂ{sxandard boron %oTutionr-Prepare fresl on day of use. (For
_,accuracy, it is convenient to make 1:1itér of this solutien.) -~

o . & > : .
' 1 m1 sample with boron concentration betwden 0.1 to 1.00 mg/}iter
I (It is convenient tb dilute say 20 ml of standard baron;solution
- » | .to 500 m] to give a concentration of 0.4 fglliter so sample
o ~ ;absorbance falls below the-midpoint of the celibration curve.)
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» ¢+ A5 INSTRUCTIGNAL OBJECTIVE: T

4- 2. guggested Media: : None -

€. INSTRUCTIONAL APPROACH:

¥

. 3 . GUIDELINES FOR o
INSTRUCTIONAL PACKAGE WORKSHEET

[

SUBJECT MATTER: Determination of Boron, Curcumin Method Y

t

*

UNIT OF INSTRUCTION: .Procedure A, Preparing to Test the Sample (with references
' to Procedures B, C.and D); Procedure E, Preparation of Standards;"Procedure F,
“Color Development of Standards,and Sample; Procedure G, Removal of Cationic
Interferences from the Sample(s) and Procedure H, Spectrophotometric

Measurements .

LESSON: 1 of 3

‘

ESTIMATED TIME: 195 minutes o

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner must perform these
procedures An order to determine boron concentrations in samples.

ERTRY LEVEL BEHAVIOR: The learner must have skills equivalent to those in the
Level I Course, Basic Laboratory Skills,and he must know how to use a
spectrophotemeter,

—

1. Terminal Behavior: Theéarner will ‘locate and scan Procedures A, B,
C and D which give directions for preparing to test the sample. Then
he will record sample identification information, prepare a blank and
‘at least one calibration standard and measure an aliquot of sample, \

treat each solution with curcumin reagent and evaporate to dryness to
develop-a colored product {rosocyanine), dissolve the product in
alcohol, filter the sample solution, and measure absorbances of all
processed solutions, keeping indicated records and performing all
according to EMP Procedures E, F, G and H. ;
|2 Conditions: He will be given classroom instruction, the EMP, a copy
of the EMP data sfieet, the required equipment cleaned and ready to
use (Procedures B & C), the required reagents (Procedure D), minimal-
supervision and total working time of 175 minutes. = .
3. Accepted Performance: His techniques must conform 6 those described
_1 - nthe EMP according an instructor's rating. (Particularly.note if
he checks evaparatinffidishes before use, uses correct pipetting |,
techniques and observes the gvaporation process.) -

", BL INSTRUCTIONAL RESOURCES: . '

1. Available Media: EMP, overheads (2) of EMP Flow Sheet and EMP Data
- Sheet, coples of EMP'Data Sheet : !

1. Presentation:: (20 minutes)

2.’ Introduction - Training Guide I

3 i r A ~ b
-

-

| ‘ 3 , i 'Page No.'14;7
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c. Procedure A 4 %%
(1) %o through A, steps ?;%Lto note references to and locations of.
EMP Procedures B, Cs l}*o%}\ny instructional remarks about thesé
» - - Procedures can be made% this time.

3 4 «

" (2) A, step 5- Disbribdte cm s of EMP "Example Laboratory Data
.. Sheet.". Use overhead of s#me to note the format with step .
designations in 1eft ol.umn (

;s Use A5 and A 6 as examples of .
using the sheét with¥the '

Y

Qk .

* b. Overview of test - use iﬁerhead of EMP Flow Sheet . \ 1
Preparation ‘of Standards |

d. Procedure E# >3 - .
(1) Read thrbugh E step 1 to note he division of this procedure o ‘
for estabHshing or checking the caﬁbration curve, ‘,

«(2) E, mp 2 - assign ablank and at legst one standard to each rs
stu Announce that they will pqst resu1ts so class can . )
construct a caHbration curve.

' ' e. Procedure F ‘ ‘ '

’ (1) Read through F{ step 1 to note the divisfén of this procedure

for establishing or checking the caHbrat‘Lon curve.
»
(2) F, step 2 - Go through the notes about the evaporating dishes.

~(3) F step 3 - Note s volume (170 m1)to be. measured. Remind
c1ass to use clean, dré pipet for. ealf, wiping. excess off
outside of pipet, care in adjusting meniscus. Sl -

" (4) F, step 9 - Assignment: A1l are to do the sample, If
dﬂutions are planned,-assign them now. ) .

S i
* (5) F, stepia - Breaks Each can take breaks here but each
should observe the progress of the evaporation and the
appearance of the product when- dry.

1 ———

~(6) F, steplG - note 15b

&

(7) F, step36,- note 36b : . -
(\‘ssiénment A1] are to do all of Procedure 6. .

. ! step 6 - note 6a ./

T - 9. Procedure H

Assignment: A1l are to-do alv of Procedure H.
2. Student Permeance and Evaluation: (175¥m1nutes)

N ) As. stated tnmthe tnstmctionﬂ—ﬂbjecﬂve—}beve — -

f. Procedure 6 © 7 . ¢ . .
|
|

lc
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SUBJECT MATTER: “Determination of Boron, Cuncumin Method' .

N
GUIDELINES FOR .
. ~ INSTRUCTIONAL PACKAGE WORKSHEET

UNIT OF INSTRUCTION; .Procedure I, Making.a Calibration Curve and Procedure
K, Finding the Concentration of Boron, mg/1iter for the Sample(s) )

. T a &

LESSON: 20f3 - - ; o e

ESTIMATED TIME: 25 minutes -

—

JUSTIFICAFION FORKTHIS INSTRUGTIONAL OBJECIIVE This <plorimetric procedure
requires a ca11bration curve to determine concentrations 6f boron.

" ENTRY LEVEL BEHAVIOR. The learner must know how to -comstruct and use a

calibration graph. ) ‘ , ‘ o
A. INSTﬂﬁCTIONAL OBJECTIVE: ' )

1. ' Terminal Behavior: The learner 1s to post his absorbance resu1ts.
particfpate In a- discussion of the posted class results, construct a
calibration graph from the set of absorbances chosen by the class,
use this curve and his absgrbance value for. the sample to determine

. the concehtration of boron, record the result on the data sheet and
submit the graph and the completed data sheet to the instructor, all
according to EMP Procedures I and K.

" 2. Conditions: He will be giver the EMP, a copy of the EMP_Calibration’
Graph Form, .absorbances from the class, minimal supervision and total .
working time of 10 minutes plus .5 minutes in group session. . ~

3. Accepted Performance: His work is to conform to the instructions in
the EMP and his concentration for the.sample must agree within + 0,02
mg/11ter of the class average unless some explanation of the disagree-
ment 1s accepted by the instructor..

"

. B. INSTRUCTIONAL RESOURCES:

1. Available Media: EMP,.overhead (1) of EMP Calibration Graph,.coptes
of graph . . ;
. 1 4

v\?: Suggested Media:- None — - -
C. INSTRUCTIONAL APPROACH:w) * S , '

1. Group Session: (10 minutes) -

‘-

a. Have students post absorbance results for their standard and sqmple.

a ca11brat1on curve. _ ‘ L
c. Read through™ I, step 1 to note location of procedures for checking or
establishing a calibration curve. .

. c. ’_' 7
118 - ) Poge No.
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2. Student Performance and,Evaluation.

" 3. "NOTE:

- -
. d/ Note Procedure K on using the ;p]ibrationlcurve.

e. Distribute copies of EMP Calibration Graph Form. You may wanf
to use the overhead of same to réand students how to construct
a graph and how to use it to get a concentrat1on value for a sample.
\\ "
\,
K\

(15 minutes)

As stated in the Instructional Objective above.

A

i
i

“Collect the graphs and cqmpleted data sheets.
- . .
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Y : msmumom PACKAGE WORKSHEEY

. GUIDELINES FOR : . -

L4 .

SUBJECT’MATfEQ Determination of Boron, Curcumin.Method

UNIT OF INSTRUCTION Procedure J, Checking the Calibration Curve and a
Summary of Cohditions Critica] to the’ TeSt .
LESSON: 3 of 3 -\ = ' ‘ ‘

;o /

& .

', ESTIMATED TIME: 20 minwtes - . +

.JUSTIFICATIONVFOR THIS INSTRUCTIONAL OBJECTIVE: - The‘]earner must know how

" to check his calibration curve and'should be alert to conditions crjtically ..
affecting‘test results, . . :

3 - -

ENTRY LEVEL BEHAVIOR: The Téarner must have performed the determination .
of boron, using the EMP pr (ided. .
A, INSTRUCTIONAL: OBJECTIVE:  \ '
" ;- S N - E _
. 1. Terminal Behavior: The Tearner is to participate 14?; summary session
.on critical conditions of the test and learn the procedure for checking
calibration curves . . . . .o

2 Conditions: He will have the EMP and any notes he made and a totai
‘time of 10 minutes. § .. - oo~ .

3. AcceEted Perfo;ggﬂég; Active participation in the session as. judged
y “the nstructor. . ' - .

B. INSTRUCTIONAL RE§oURcss . )
1. Available Media . EMP 3nd overhead (2) of’conditions cri ca1 to test

accuracy ~
2. Suggested Medi None T ,
C. INSTRUCTIONAL APPROACH: PR

~

1. Discussion' (10 minutes) ..

- a. If time between fesson 2 and 3 permitted the instructor to correct
the data sheets, return them now and make any comments of -general
interest. If sheets are not ready. for return, announce that in-

F structor will do so as soon as possible.

-

b. Use overhead and the EMP to emphasize conditions critical to
accurate performance of the test:

1 temperature for evaporation - F, step 14 Notes a and b
length of drying time - F, step 14 Notes e and f
3 effect of evaporating dish cgaracteristics - F, stgp 2 and H step 4 notes

¢

S 120 S
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4 c. Note information on ¢iluting samptes - F, step. 10 notes . ' . 'Y
d. Briefly go through.Procedure J, "Checking the Calibration Curve’” N ‘

- (1) Recall when'a check s used - E Note W e
Tt e o (2) Note acceptable range for.check - J the Sa . ' o
R Student Performance and Evaluation: (10 minu.tes) o ot . ) %

As stated 1n Instructional Objective above. . ¥
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T CH.cl.ipw.1.8.77 ..o

ROUTINE OPERATIONAL PROCEDURES
. k for the
. VOLUMETRIC DETERMINATION OF TOTAL CALCIUM
‘.

-

' as applidd {n’
WASTEWATER TREATMENT FACILITIES

. and in the
MONITORING OF EFFLUENT NASTEHATERS

¢

16S

National Training and Operational Technology‘Center
Municipal Operations and Training Division
Office of Water Progiram Operations . -~
U.S. Environmental Protection Agency . .

“

A PROTOTYPE FOR THE DEVELOPMENT OF .

\
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PART I1 INSTRUCTIONAL PACKAGE WORKSHEETS,- s ‘

B. Determination of Total Calcium (Volumetric Method) -0 Vel '

1. Th?.Fedéral Register 1ists an alternate procedure by Atortic AbsoC;tion. \\ '
This reference can be found in Standard ﬁethods for the Examination of

" Water and Wastewater 14th Edition,- 1975 page 148. : ,
2. The volumetric procedure was selected since it can be performed with
inexpensive, readily available, conventional laboratory glassware.
< If a- laboratory is equipped with atomic absorption instrumentation,
the atomic absorption method woqld be preferred. -

EPTA solution. Student will digest, titrate and calculate the result of

3. Sﬁ:dent will prepave cdlcium stock and standard solutiéns and “standardized
t

analysis of a sample prepared by the instructor. Y
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GUIDELINES FOR
INSTRUCTIONAL' PACKAGE WORKSHEET

- \4‘ 1 ' .
: >, .

SUBJECT-MATTER: Volumetric Determination of Jotal Calciym

) . ) \
UNIT OF INSTRUCTION: Summary of Three E]ements
. CH. ca. EMP.-1.1.76
t . \J b .
ESTIMATED TIME: Five Hours ' ’ o ’ . .

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The reporting of Total Calcium -
" 1is reeuired by many National,Pollutant Discharge Elimination System Permits.

- « ¢ -

ENTRY LEVEL BEHAVIOR: The learner-must have ‘completed Course I, Basic Laboratory
Skills or have shown competence in the areas cowered: By this course. Course II
is not a prerequisite, but.is/desirable. .The learner must also be able to
perform the following: . L

1. Adjust pH of sample:
2. Use an analytical balance -

A. INSTRUCTIONAL OBJE-C,QVE o ™~

E a . .
. Termina¥ Behavior - The learner will perform all.laboratory work and
calculate results. ‘ » \
. Conditions - The learner will -have ’avaifable all necessary glassware, -
reagents, and equipment along with & copy of Volumetric Determination -
of Total Calcium Effluent Monitoring Procedure. ‘ '

[

° ‘ ’ ‘
3. Accepted Performance - Given a chdcklist to be kept by the Instructor,
the .student will obtain 80%. He will also repeat the analysis until .
80% is accomplished. - - ;

. INSTRUCTIONAL RESQURCES : -

\ 4 .
1. Avdilablé Media: Volumetric Determination of Total Calcium Effluent
Fenitoring Procedure. 1974 EPA Methods of Chemical Analysis, page 175. .

A4

2. Suggested Media: Overheads showing digestion of ‘sample’

. INSTRUCTIONAL APPROACH: ' (Sequencing) Theoretical concepts of EDTA Titrimetric® .
method to discussed in the classroom. Procedure descriptfon to include the.

* digestion techniques and pH adjustment to the sample. Analyses which includes
student performance as well as instructor evaluation. IPW Equipment and Supply

Requirements - see page 2-5, part A of Effluent Monitoring Procedure. IPW
‘Reagent Requirements -~ see page 2-5; part.C of .Efflugnt Monitoring Procedure.

4
[ ’
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: - DA GUIDELINES FOR ‘ . ' v
] ' INSTRUCTIONAL PACKAGE HORKSHEET . .

SUBJECT MATTER: Volumetric Determination of Total Calcim

UNIT OF INSTRUCTION: Theoretical Concepts : o B '
"o LESSON NUMBER: 1 of 3 - - : .
ESTIMATED TIME: 1 Hour . ' | »
JUSTIFICATION FOR THIS IHSTRUCTIONAL' OBJECTIVE The reporting of Totﬁf
Calcium is required by many National Paﬂutanj: Discharge EI 1m1nat10n :
System Permits. . S e
ENTRY LEVEL BEWAVIOR: The learner must have completed Course I, Basic b .
: Laboratory Skills or have shown competence in the areas covered by this course.
Course II s not a prerequisite, but is desiraple. The learner must also be.
able to perform the following:
). Adjust pH of sample v
2. Use an analytical balance 3 P * P
. - ‘ - '
A. INSTRUCTIONAL OBJECTIVE: . A : | .
1. Terminal Behavior The Iearner wﬂl participate in classr&’om discussion. |
2. Condftions The Iearner will have a copy of the Volunetric Detenninat1on ’
.o of, ‘mtal' Calcium Effluent Monitoring Procedure. .
3. Accmted Performance: The Ie§rner will answer all questions orally given
by the Instructor.. s
B. INSTRUCTIONAL RESOURCES: ~* . ‘ - i a7

1. Available Media: Vo%umetric Determination of Total Calcium Effluent
Monitoring Procedure. 1974 EPA Methods of Chemical Analysis, Page 175.

2. Suggested Med1a None . -

C. INSTRUCTIONAL APPROACH (Sequencing) The Instructor sh0u1dvcover the basic
chemistry of EDTA titrimetric method of determining calcium. The color changes
of the titrat1on should also be *hasized at this time.

P ——
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- GUID.ELINES FOR -
INSTRUCTIONAL PACKAGE WORKSHEET
. Y N TR

» LTS

SUBJECT MTHR Volumetric Determina‘on of Tota{ Calcium
UNIT OF INSTRUCTION Procedure Description-

ESTIMATED TIME!, 30 Minutes. . )

. LESSON NUMBER: z of 3 .

- JUSTIFICATION FOR THIS INSTliUCTIONAL OBJECTIVE: The.reporting of Total Calcium
is required by many National Pollutant Discharge Elimination System Permits.

* _ENTRY. LEVEL BEHAVIGR. l’he leamer must. havé completed Eoutse 1, Basicd.aboﬁtory .

Skills or have shown competence in the areas covered by this course. Course I{
is not a prereqiisite, but. is desirable , The "learner must also be able to
‘perform the following: . L

1. AdJust pH of sample . !
,2~ Use an analytical’ balance

€

) n‘lsmucn ONAL osaecnve -

‘ - oy
1. Jerminal Behayigr: The learner will“garticipate in classroom discussion

. Z. Conditions: . The learner will have a copy of the Volumetriciietermination
of Total Calcium Effluent Monitoring Procedure -

3. Accepted Per‘formance - The, lbarnec will answer all questions orally given

by the Instructor. - ‘ \ -

- % .7 ' .
B. INSTRUCTIONAL RESOYRCES: ~. S

I
~

" 1. Available Media: Volumetric Determ‘lndtiov) of Total Calcium Effluent
Pinitorfng Procedure. 1974 EPA Methods of Chemical Analysis, page l75

2 Su ggested Media: 0verheads showing digestion and reflux of sample.

-'C INSTRUCTIONAL APPROACH (S$:uencing) The Instructor should cover ‘the actual
- procedure as out}ined the EMP beginning on page 2-11. It should be-
enphasized at this point t t the EDTA must be standardized after prep-
aration. The digestion of he sample should be explained. It is also

importanﬂhat the student be made aware that correct pPH adjustment of /

)

sample is‘Critical to the analysis.

»

[
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LESSON NUMBER: 3 of 3 . -

ENTRY LEVEL BEHAVIOR: The Jearnek must have-completed Course I, Basic

. INSTRUCTIONA} BESOURCES:

GUIDELINES' FOR | U ‘
INSTRUCTIONAL PACKAGE HORKEHEET . '

/ )

. . -
L ~ ’

SUBJECT MATTER: Volumetric Determination of Total Calcium

»

. UNIT OF INSTRUCTION: Anmalysis ‘ p

ESTIMATED TIME 3.5 Hours
'JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE The reporting of Tatal

Calcium is required by many National Pollutant Discharge Elimination
System Permits. .

Laboratory Skills or have shown competence jn the areas covered by . ‘
this-course. .Course II is not a prerequisite, but is desirable. The y
learner must also be able to perform the- following:. . ] o

1. Adjust pH of sample - . 4
2. Use an analytical balance V5

. INSTRUCTIONAL OBJECTIVE: ' ,
1. Terminal Béhavior The learner will perform the Total Calcium ’ ‘

Determination of by the EDTA Volumetric Method.

2. Conditions: “The learner will have a copy of the Volumetric,
Determination of Total Calcium Effluent Monitoring Procedure

5/ Actepted Performance: The student must obtain an 80% on the
Tnstructor checklist or repeat until he does.

1. Available Media: Volhmetrié~0etenmination of Total Cachum Effluent
. ~JMonitoring Procedure. 1974 EPA Methods of Chemica) Apalysis, page 175.

2. Suggested Media: 'Photo or color slides of an actual éndpoint color
change. . . T :

. INSTRUCTIONM. APPROACH (Sequencing) Student prepares Calcium Stock and

Standard Solutions, as well as EDTA solution. _Student standardizes EpTA.
Student_digests .sample. Student titraes samplé., Student calculates
results. (*® - .

o Page No. 15-6 -t ' .




A PROTOTYPE FOR DEVELOPMENT QF
: ROUTINE OPERATIONAL PROCEDURES -

for the - B

« 3 DETERMINATION OF COPPER (Cu'"), MAGNESIUM (Mg'') -
' MANGANESE (Wn**), nd ZINC (Zn"") -

) / ‘s
J) . ‘
' ' .as applied 1n‘ ,
. WASTEWATER TREATMENT FACILITIES ‘
and in the

MONITORING OF EFFLUENT WASTEWATERS

- ~ - ' ) ’
INSTRUCTIONAL PACKAGE WORKSHEET

Y

Nat*onal Trainipg‘and Operational Technology Center

' Municipal-Operations and Training Diviston
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. PART I1 INSTRUCTIONAL PACKAGE WORSHEET

C. Determination of Copper (Cu++),” Magnesium (Mg++) Manganese (Mh++);
and Zinc (Zn++) - ’

1. Copper: The Federal Register.-also provides a coiorimetric procedure
(Neocuproine Method). This: procedure can be found in Standard
Methods for the Examination of Water and Wastewater 14th Edition, 1975
page 196. ‘ : . .

. Magnesium: The Federal Reéister also p;ovides a graJ}mettic procédure.
This procedure can be found in Standard Methods for the Examination of -
Water and Wastewater 14th Edition, 1975 page 221. _—

. Manganese: The Federal Register a]so—provides a'cold}imetrtc procedure -
(PersuTfate-Method). This procedure can be found in Standard Methods
foy thg Examination of Water and Wastewater 14th Edition, 1975 page 225.

4. Zinc: The Feaeral Regjster~also provideﬁ a colorimetric procedure )
(Dithimone Method II). This procedure can be found in Standard Methods
for the Exgmination of Water and Wastewater 14th Edition, 1975 page 265.

a. The atomic -absqrption teEhnigue v chosen to demonstrate the use
of this instrument for the analysis of these metals.

»

b. The student prepares his own standard soldtions, prepares calibra- N
tion curves and analyses an unknown sample prepared by the instructor. .’

% -
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. ' GUIDELINESFOR . - \
. S INSTRUCTIONAL PACKAGE WORKSHEET .

. SUBJECT MATTER: Determinatiom of Copper (Cu )s Hagnesiun (Mg )
, ' Manganese Mn**), and Zinc () . _

© UNIT OF INSTRUCTION: ‘ ST ’
) k]
LESSON KUMBER: 1 of 1 :
* ESTIMATED TIME: 3 hours

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will n
know how to perform this determination if it is required by his

ENTRY LEVEL BEHAVIOR: The learner must be able to:

1. Perform weighings on an analytical balance
2. Perform ‘weighings on a trip or platform balaace‘
o, 3. Correctly use common laboratory glassware such as

<
a. volumetric flasks

. '
[T e

) b. pipets and pipetting bulbs . }
‘ e 4. Calculate and use dilution factor !
v 5. Prepare solutions of acids safely . .
6. Handle compressed gas cylinders .safe y . - ’ . T

_A. INSTRUCTIOMAL OBJECTIVE: -7 ' v." .

Y. Terminal Behavior: The laarner will record suple identification
1" TwformatTon, prepare a blank and series of standards, optimize the -
atomic absorption instrument, and aspirate the standards and samples. \
o He will clean up his equipment and use the obtained data to determine
. the concentration of copper, magnesium, lnanganese and zinc in a sample.

2. Conditions The learner will -be provided with the necessary glassware, -
r;.e‘ggen{s. a sample, an atomic absorption instrument and a copy of the

3. &cegted Performance: The learner's technique must be satisfactory. ,.
- according to an instructor's rating. Mis calibration curves and.
- ' obtained-results must be within S percent of the correct value,
- -

o : e Page No. 16-3
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B. INSTRUCTIONAL RESOURCES:

> . .1. Available.Media: -EPA "Methods for Chemical Analysis of Water and
Wastes,” 1974; Instruction Manual for the Atomic .Absorption .,
Spectrophotometer; XT-26 - Atomic Absorption (tape slide); the EMP . '
“Determination of Copper, Magnesium, Manganese, and Zinc;" TC-29,
- Atomic Absorption Instrumentation Laboratory Briefing. (video cassette).

2. Suggested Medid: Overheads showing location of.controls of the atomic
. absorf™on instrument and theory of atomic absorption. .

»

C. INSTRUCTIONAL APPROACH (Sequencing):

1. Clastroom: Using overhead projecturals acquaint the learner with the
/ bBasic theory of atomlic-absorption. The tape/slide audio vdsual unit
- XT-26 can be used to explain the theory of atomic absorption. Have the
students read the sections of the EMP and review the procedure~~_

2. Laboratory: Supply the learner with all necessary equipment. Have
the student optimize the instrument until it is ready for use, Have
~ the student pregare the sample for analysis, prepare calibration
curves by aspirationeof standards into the instrument, aspirate sample,
. bprepare calibration curves and calculate results.

! ' 3. Classroom: Discass the laboratory performance of the learn?;;;
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~ as applied in

-HASTEHATkR TREATMENT FACILITIES
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PART I1 INSTRUCTIONAL PACKAGE WORKSHEET y

D. Determination of Lead by Atomic Absorption Using the Extractlon Procedure

1; The Federal Register 1ists an alternate procedure (Dithizone Method)
»This procedure can be found in Standard Methods for the Examination
of Watér and Wastewater 14th Edltlon, 1975 page 215,

2. The atomic absorption techmqu/e was selected and can be found fo -
Standard Methods for the Examination of Water and Wastewater 14 Edltlon,
1975 page 148.

3. The studpnt prepares his own standard solutions, prepares calibration
_ ‘eurves and analyzes an unknown sample prepared by the instrictor. .

8
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SUBJECT MATTER:

_ GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET.

-8
/'

Determmatwn of Lead by Atomic Absorption Spectroscopy Using
the Extraction Procedure ,
i

UNIT-OF INSTRUCTION o - ,

LESSON NUMBER:

. . ESTIMATED TIME:
JUSTIFICATION-FOR THIS INSTRUCTION OBJECTIVE:

- \/
Tof v . , , . -
‘LShmws -

The learner will be responsib]e

for determining the lead #ntent of wastewater samples for NPDES report

N

+ requirement. _
ENTRY LEyEL BEHAVIOR: The learner must be'ablé to: s
1. Perform weighings.on an analytical balance -
2. \ggpiprm:weighings on a trip pr platform balance
3. Corectly use eomqpn lagggatory glassware such as
a) volumetric flasgs - .
b) separatory.funnel S e .
c) graduated cylinders ‘ :‘( i
A », .

d) pipets and pipetting bulbs . ‘ ' .

- Y e

4

< A
r

el
” ‘cﬂﬂstfﬁtt and use 3 graph N

5. Transfer so]ids‘from:a';eighing boat to‘}]ask //1' -
6. Calculate and-use di]ution factors - ' "L- : : //’\;, h ::f L'?
7. jPrepare’solutions of acids safely " . - N _‘

8. Handle compressed gas cylinders safely “ .t o ‘t ‘ ‘y
INSTRUCTIONAL OBJECTIVE ' - L

1. Terminal Behavior - The learﬁer w1ll record sample identification informa-

tion, prepare a blank and series of standards, optimize the atomic .absorp- ..
tion instrument, and-aspirate the standards and samples. - He will clean up
his equipment and use the obtained data to determine the coneentration of

" 1ead in -the sample.

- »

./ . . ! . , B
- I 7
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¥

Conditwns - The learher wﬂl be prov1deq with the necessary glass-

7. ware, reagents, a ;ample an atomic absorption instrument, a copy

-

.

of the EMP and 105 mi K
)D Ne . ..
Accepted Performance - The. 1earner'’ s techthue must <be satisfactory
according to an instructor's rat1ng His calibrdtion curve and &
obtaingd results must close],y match the instructor's. .o

- 4 *

INSTRUCTIONAL RESOURCES «
1.

- 6. INSTRUCT IGNAL APPROACH (SEQUENCING) - i - \
.~ Classraom - Using overheads acquaint the student with th"basw

1.

2.

)

Available Media - EPA "Methods for Chenncal Analys1s of"hater and
Wagtes,™ T974; Instruction -Handbook fo’he Atomic Absorption

Spectrophofometer, Instrument Laboratolils, Inc. (or equivalent); ‘7
XT-26 "Atomjc Absorption (slide sequénc The EMP Determination of
Lead by Atom;c Absorpt1on Usmg the Extraction Procedure

atomic absorptwn “fnstrument, also overheads d ng with the basic

Suggested Media - 0verheadsv showing location o:antrols of the
theory of atomic absorption.

L4

T
' PO -

theory of gitomit absorption. Explain the reasons for ng the
extract9h-procedure. Using ‘the overheads show the sfudent the .
operation of the atomit absorption instrument he will be us g. *
The slide sequence XT-26 can<be used to explain the.theory o
atomic absorption Have the studepts read the sections of'the
EMP ‘and go over ‘the operation procedure o, s

Y
-

Laborator - Supply the learner w1th all negefsmmpm + Have
the student. optimize the instrument until it i's ready for”use. . Then

- have_ .the student extract the sample or samples and series of standards
and aspl‘ratg the sample and standard‘s . 1.

: ' - @ N ,
T3 C‘lassr(Enié-\UNﬁuss the labor]mryfperformance of .the learner.

v

»




. A PROTOTYPE' FOR DEVELOPMENT QF
"ROUTINE OPERATIONAL PR ES

for the - ,

* :_DETERMINATION OF MERCURY USTNG:THE FLAMELESS
*# ‘ATOMM@ ABSORPTION (COLD VAPOR) TECHNIQUE

L as applied in

HASTEHATER TREATMENT FACILITIE?
. : -arid in the .
MONITORING OF EFFLUENT HASTEHATERS
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PART II INSTRUCTIONAL PACKAGE HOB!SHEET ) . .
, E. Determination of Mercury Using the Flameless Atomic Absorption (Cold r)
Technique K - . ’

. The. Federal Register recomnends the use of the Flameless Atomic Absorption
technique for the analysis of mercury. It can be found in Standard ’
Methods for the Examination of Water and wastewater, 14th Edition, -

1975 page 156. . < ) )

2. The learner will determine the hecessary conter\'t of several standard
“solutions and typical “samples of treatment p’lant ‘effluents.
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GOIDELINES FOR

. E INSTRUCT IONAL ‘PACKAGE WORKSHEET

] . s
.

.
SUBJECT’ MATTER: Mercury Determination
UNIT OF INSTRUCTION: Determination of Mercury Using the Fa'lme'less Atomic _ '\
- Absorption (Cold Vapor) Technique .

~

LESSON NUMBER: 1 of*

_ESTIMATED TIME: 2.5 hours

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJéCTIVE The learner should know how to

set-up, calibrate, and use a Coleman MAS-50 Mercury Analyzer for the ___ - 2

determination of mercury in wastewater\ and wastewater treatment plant
- effluents . . B

—_— M .o \

ENTRY LEVEL BEHAVIOR: The learner must be able to! 1 ~ .

Lo e
1. Perform basic mathematical computations (add-i“tion. subtraction, , -
mu'ltip]ieation and division)’ L

N

Handle solutions of acids and bases safely

AN

- e

Understand the terms liter, miniliter. gram, ming?m
Perform weighings on an analytical and on a trip balance\\ .

Use ordinary iaboratory glassware such a$ beakgrs, ﬂagks. graduated?
cylinders, volumetric flasks, burettes, volumetric and{igraduai:ed \ ,,.-4\,
pipettes

D N S~ W N

. . A L
~ 7. Clean 13boratory glassware i o b _ f‘ - R

. L : . 2 )
8. Preuufrchemical solutions ,‘.’-f 2 4\ 3

A. INSTRUCTIONAL asaecrlvs ‘ v
1. Terminal Behavior - The tearner will determine the mercury content “of
several standard solutions and typical sample; of treatmeut plant
eff'luents ; g

2. Conditions - The-learner will have the use of the atfa\ci;ed,ﬂiP
~~2and all chemicals and equigment 1isted in 1t

~

3. Accepted Performance -‘The use of proper ﬁchnique in: performing the . p:
test will be 3qu§3 by the imtructor

B. INSTRUCTIONAL RESOURCES T -
1, Available Media - EPA "Methods fop the Chemica}xalyses of Water and. S
Wastes™, 19/4; Instruction Ha%ok on the Col Mercury Analyzer )
MAS-50; the EMP "Determinatio Wercury by the Fiame'l‘éss (Cold * . -

Vaper) Atomic Absorption Method . . ” ~ z,

'-/’ ’ 138 ’ . 'on . . l -7,.”

.. , - - . oo . Page N6. 18-3

'
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Bore holes in rubber stoppers and bend and cut g]ass tubing safq‘ly . .

&
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2. XT:92_Slide sequence on the method covering both the
chemical and spectrophotomatic section®® over heads covering the
control locations on the MAS-50 instrument.

C. INSTRUCTIOMAL APPROACH (Sequencing) .
1. Classroom - Have the students read each section of the EMP, Cover
- the operation of the instruhent, Explain the difference between
flameless atomic absorption and the normal.operation of atomic.
absorption. Explain the advantage and disadvantage of each type.

-2. Laboratory - Supply the learnet with all necessary glassware and

* reagents; Have the Students turn on the instrument in order to begin
warm-up. .Unless the sample being used is an effluent sample, the
heating times can be omitted. Consequently, the students should begin
the chemical procedure immediately after turning on the instrument.

- During the 15 minute standing time in the chemical prpcedure the

_ studen{s should be able to further acquaint themselv& with the
instrupent‘and ask any questdons. h )

3. Classr - D/scués the laboratory performance of" the learner.’

§A
R
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A PROTOTYPE FOR'DEVELOPMENT OF © ~*
ROUTINE OPERATEONAL PROCEDURES

_ for the ‘ o,

DETERMINATION OF POTASSIUM USING FLAME PHOTOMEEB¥’//)

.as applied in~ , -

* WASTEWATER TREATMENT FACILITIES T
and in the

. MONITORING OF EFFLUENT HASTEHATERS
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PART I{ INSTRUCTIONAL PACKAGE WORKSHEET :
F. Determination of Potassium Using ‘Flame Photometry . ‘
1. Two alternate methods of potassium analysis are provided in the Federal
Register, Wednesday, December 1, 1976, Part II, table 1.. In both methods,
the first step is digestion. The digestion procedure is given in Methods
for Chemical Analysis of Water & Wastes, py. 83,,par. 4.1.4), 1974. The
analysis phase of the first of the two alternate procedures is atomic
N absorption, and is given in the same manual, pg. 143. The analtysis phase .
, of the second of the two alternate procedures i$ colorimetric (cobaltinitrite),
g ) and is given in Standard Methods, 14th ed, Method 3178, pg 235. ’

% . » . »
2. The method presented in the associated effluent itoring procedure (EMP)
was taken from Standard Methods, 14th ed,. Meth A,.pg 234, and from
the Beckman Instrument Manual. ’ o, -
. ) L, ' ..
,.:} 3. The grners will prepare'caliﬁrétion‘standards, ‘gra“phs," and analyze a

sample, prqiided by the instructor.
. \

.

-
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) GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

} N
SUBJECT MATTER: Determination of Potassium Using Flame Photometry

" UNIT OF INSTRUCFION:
LESSON Nuw@z: “1of 1
ESTIMATED TIME: 3 hours

» ‘ .
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will néed to know ,
how to perform this determingtion if it is requ1red by his/her wastewater treat-
ment plant permit.

ENTRY LEVEL BEHAVIOR:, The /learner must be able tos

Perform weighings on an analytical balance:

Perform weighings on a trip balance.

. Handle solutions of acids safely.

. Use pH sensitive paper.

. Prepare’ a desiccator for use.

. Use a hotplate safely.

. Subtract numbers. ’ .
. Use a pipet.

Transfer .solids from a we1ghing boat to a volumetric flask and dilute to
the mark: .

Use wrenches to tighten gas line fittings. Lo ‘ \

Safely anchor cylinders of compressed gases. '

. Use a drying oven.

Use a funnel and filter paper to filter a solution.

Operate gas.pressure regulators. ‘

. Prepare a calibration graph. See the _Efifluent Monitor1ng Procedure on the
Preparation of Calibration Graphs, CH.IN.cg.EMP. la 1.77.

“~

OON HWRN —

"N\ A. INSTRUCTIONAL 0BJECTIVE:

1 JTerm1nal Behavior - The Tearner will determine the potassium content of a.
sample prepared by the instructor, and will exhibit proper technique during
the procedure.

2, Conditions - The learner will have the use of all chemicals and equ1pment

kR Accepted Performance - Use of proper technique will be judged by the in-
structor. 7The potéssium. concentration found by the learner shoutd be with1n
plus or mihus 5% of the true value as determined by the instructor.

-

g. INSTRUCTIONAL  RESOURCES: - N

1. Available Medta: Twenty-four unassembled 2 x 2 slides.

2. Suggested Medigf None.

4
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C. INSTRUCTIBNACTAPPROACH (SEQUENCING): 4 = -,

1. Prior to the start of this laboratory session, the instructor should place ‘
" about 3 g of,potassium chloride in a small beaker, dry it at 110°C for one 4
hour, and cool it in a desiccator.f One beaker is needed for each two students
since the experiment will be done in pairs.

f

. 1 IR N
Glassware should be cledaned as described in Section A.l.ot the EMP. —~

BaTances énd the Beckman Model B spectrophotometer with flame photometry.
.- - aftachments should be in working order.

Hydrogen and oxygen E?Tiqgers should be attached»to the 'instrument. .
The propex phototube should be in the instrument.

Desiccant in the instruﬁentlshould bg checked.

A sample of effluent should be on hand (approximafely 50 m1 per pair of

t students) and the potassium concentration determined by the instructor” ¥
- Or, the instructor may prefer to prepare a deionized water sam of. potas-
. sium “chloride. ’ ,
‘ \ .

2. About two hours prior to the start of this léboratory session, the instructor
should turn on the instrument for warm-up, and do steps A.3.2. through A.3.5.

‘ in the EMP.
N The instructor shouldvélso pre-set all gauges on the instrument and gas .
cylinders as described in F.2.3. through F.2.16.; i.e., just before doing ‘

' ‘step F.2.17, only the main valves on the two cylinders need to be opened
(oxygen first, -then hydrogen) by the students. .

3. Classroom - discussiog (using 2 x 2 slides) about general principles in-
volved in absorbance and emission spectroscopy; contrast tte two. phenomena.’
Discuss the component parts of a flame photometer.

.4. Laboratory - instructions about safetf connected with- use of flame photome tegs 3
- (e.g., properly anchored gas tank§, dangers of being burned by the'flame).

5. Have the learners do steps B.2.4." through B.2.8. -

-

b. Tell the learners to take a minute to read fﬁggs B.2.9. and B.2.10.

7. Tell thé learnefs what the expected potassium concentration in the effluent
or synthetic sample is. (This will dittate which potassium standards are
prepared by the learners (the intermediate B.3., or standard B.4.). ,

8. Have the learners prepare-the intermediate (B.3.]. through B.3.3.) or standard
(B.4.1. through B.4.3.) potassium solutions. '

~
b /

|
! 9. In connection with Section C, the sypthetic sample would not have to be digested
| or filtered. The effluent samplé pdy have to be, at the judgément of the in-

structor. _
- - 143 | @
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C. INSTRUCTIONAL APPROACH"(Cont‘Inued): . T ' .

‘ 10. ‘Tell the learners .Section D has already been done; i.e., you have turned
the instrument on.

11. Have the learners do steps E.2. through E.8.
12. Have the Tearners do steps F.1.1. through F.1.4.
13. Have the learners familiarize themselves with figures 1,-2, and 3 1n the EMP.

14. Have the learners turn on the main cy inder valves (oxygen-first, then hydrogen)
an8«then do steps F.2.18. through F.2.52. Do not have them do F.2.48. if
another pair of learners is to use the instrument. (It is even desirable
to leave the instrument on overnight if It will be used the next day.) =

15. Classroom - have the learners do Section G. . Discuss possible sources of
error if the Accepted Performance has not been achieved.

D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS

For each pair of students: ¢ #

. UOne Beckman Model B spectrophotometer w%h flame photometry attachments.

. One oxygen cylinder and one hydrogen cylinder with pressure regulators

. Qné pack of matches to light the instrument. _

. One plastic squeeZe bottle of de1on'lzed water. ) .
. Two pairs of safety glasses. ) o —
.. Two laboratory @prons.
. One pencil or pen. l
. One 12 inch ruter. o ) " 8

. One analytical balance.. . .

.

W O~ O &N —

—t
o
-

One grease pencil. . .
. One T00 ml pipet.__~ _ .
. One 10 m1 graduated pipet. T ' © s \) |
. One pipet bulb. ) : ¥
. One 1 liter volumetric flask.

Six 100 mi volumetnc‘flas?(s . \

. E'Ight 5 ml glass beakers (supplied with the 1nstrunent) or e'lght 5ml plast'lc
-

- wmd  emd  emd  emd -
O O AW N -
.

disposable beakers. .

vy - ‘

- For the class ,as a whole: T e C

One desiccator 1large enough to hold thé"small beakers of potassium
'~ chloride; one beaker for each pair of students,

. ' 1 . I
o . 44 Page No. 19-5 _
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E. IPW REAGENT REQUIREMENTS

7/

For each pair gi_studénts:

-~ 1. One beaker containing 3 g. of pptaésium chloride.

P -

/
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A PROTOTYPE FOR DEVELQPMENT OF -
ROUTINE OPERATIONAL PROCEDURES
. /

‘ for the
DETERMINATION OF SODIUM USING FLAME PHOTOMETRY

\

e
as applied in

" WASTEWATER TREATMENT FACILITIES
and in the
MONITORING OF EFFLUENT WASTEMATERS

o

INSTRUCTIONAL PACKAGE WORKSHEET

.
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PART II INSTRUCTIONAL PACKAGE WORKSHEET

~
@. Determination of Sodium Using Flame Photometry

1. An alternate method of sodium analysis is provided in the-Federatl ‘
Register, Wednesday, December 1, 1976, Part II, table 1. It is .
digestign.followed by atomic absorption. The digestion phase of the
procedure is given in Methods for Chemical Analysis of -Water & Wastes,
pg. 83, par.-4.1. 4), 1974. The analysis phase of the procedure is v
given in the same manual, pg. 147.

2. The method presented 1n' the associated effluent monitoring procedure
(EMP) was taken from Standard Methods, 14th ed, Method 320A Pq. 250.
and from the Beckman Instrument Manual.

3. The learners will prepare caHbratwn standards graphs and ana]yze o
a sample provided by the instructor.

.
‘e

4
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- GUIDELINES FOR | [ L
- INSTRUCTIONAL PACKAGE WORKS EET'U _ 2

SUBJECT MATTER: ~Determination of Sodiun Using Flme Photometry

AUNIT OF INSTRUCTION: (J

. . : . K4
» LESSON NUMBER: 1 of 1%~ ‘ \ ,
. . b .
. . ESTIMATED TIME: - 3 hours . | , . y
JUSTIFICAT FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will need to know
. how to- orm this determination if it is required by his/her wastewater treat-
bt ment plant permit. . ,1 .
ENTRY LEVEL BEHAVIOR: The learher must be able to:
1. Perform weighings on an analytical balance .
2. Perform weighings on a trip balance
3. Handle solutions of acids safely
4. Use pH sensitive: paper -
-~' 5. Prepare a desiccator for use
6. Use a hotplate safely . . :
“ 7. Subtract numbers
) 8. Use a pipet .
T 9. Transfer solids from a weighing boat toa volumetric flask and dilute to
. the mark.
. 10. Use*wrenches to tighten gas line- f1tt1ngs ,
‘ 11. Safely anchor cylinders . of compressed gases
i 12. Use a drying oven
13. Use a funnel and filter paper to filter a solution o
14; Operate gas pressure regulators
15. Prepare a calibration graph. See the Effluent Monitoring Procedure on the
Preparation of Calibration Graphs, CH.IN.cg.EMP.la.1.77.
-
A. INSTRUCTIONAL OBJECTIVE
i 1. Terminal Behavior ~-The, Tearner will determine the sodium content of a sample
prepared the instructor, and will exhibit proper technique during the
; procedure. - ‘ . .
; ‘ : a8 S
PN 2. Conditions - The -learner will have the use of all chemicals and equipment
in the-EMP.- - \ e : .
J o : oot . .
3. Accepted Performance -'Use of proper technique will be judged by the in-
structor. The sodium concentration found by the learner should be within.
. - plus or minus 5% of the true value as detérmiqed by the 1nstructon; \
7~ - B..INSTRUCTIONAL RESOURCES:: ST . " »

. Avai]ab]e Media: Twenty-four unassembleexi‘x 2 slides~

‘2.

Suggested Media: None.

r'
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INSTRUCTIONAk XPbROAcH (SEQUENCENG): < * > < T // -

C,'
N

»f

Prrer to the start of th1s }aborat)ny sess1on, the m‘struc or should place »
about 3 g of sodium chloride in a”small beagg, “dry’it at 1109 for one

four, ‘and cool it in 3 desiccatore. Ome beaker is: needed for each two studemts
since the experiment will ‘Be-ﬁone in pairs. -

.Glassvlare should be cleaned as despr1bed in Section A 1. of the EMP.
»

-Balances ‘and th Beckman @de? B Spectrophotometer mth flame photometry
attachments should be in work'ing order

- 4 . /

-Hydrogen and oxygen cyhndérs sh;uld be attached tﬁhe instrument. . :
\’ » * . -'
- : \

Des:ccant in the Thst‘rument should bﬁs:hecked A

' The proper phototube ‘should be in the 1nstrument.

€

A sampLe_of effluent should be on hand (approx'imately 50 ml per pau' of
ﬁudeﬁts) and tmﬁ sodtum concentration deteffiined by. the instructor. Or,
oy M t e 1nstructor y prefer to prepare a de1omzed water sample of \sodium’ -
N chlor1de ) 5 - g .

2. About two hours priot tthe start of _this laboratory session, the. “instructor

-

" should furn on the mstrument for, warm-up, and do steps A.3.2. through A.3.5.
in thﬁ EMP. ' . _ L o
N ° - . : et : ’ .

A ﬁsfhe 1nstructor should also pre-set’al‘l gauge§ on, the 1nstrument and gas“’ .

cylinders as described in. FM through F.2. 16} i.e., just before doiftg -
sfep F.2.17, only the majn”valves on the two cylinders need to be opened
(oxygen fIrs the i rogen) by the studen_‘é

3. Classroom *5,
volved in_apsorfg

Dis he ~CompQ

L]

¥on (us1ng 2 x, 2 siides) .about general principles in-
Eg and sionspectroscopy;’ contrast. the- two phenomena.
ent par f a flame photometer.

.

- L . ,
‘l/.f}aborAtory - mstructﬁns abou afety connected with Use of flame photometers .
yx.”‘ (e.g., properly Qpchored gas ténks, dangers of be1ng burned by the f]ame)

Pl ,
. e 5{ Have' the 1ea ; do steps B.2.4. through B.2. g™
. . 'Tell the Teaim < tastake ‘a m'inutyt"_r‘ead steps B.2.9. and B.2.10. -
2 TeH the lcﬁrhers what. the exp:ctedj sodium c&tcéntration in the effluent or. . '
. .- synthetu: sample- is. (Th'ls will d1ctate which sodium standards are prepared
by the ﬁearners (the 1ntermed'iate B.3.,.0r standa?‘d B.4.). _
"\ 8. Have the, learners prepare fhe 1ntecmed'iate (B.,3 1 through B.3.3.) or standard

(B. 4 1. through-B.4.3.) sodium solut'ions
Y

9. In connect1on with Sectifi C.'thé synthet'la i1e ‘would not have. to be digested
or filtered. The eft;umt sample may have .to-De, at the Judgement of .the in-
. * . structor. PR .

- tT RO ]
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A, . ) 5 R ‘ :.

- . C. INSTRUC’TIONAL APPROACH (Contin ): ; v L R ’
‘~ <04 TeH the learners Section D has alreacty been done; 1 e., you have “turned ) , >,
the instrument on. ° ) /

v

 1T. Have the learners do ‘steps E.2; tnrou'gh E.8. , ‘ . <
L ) - S * . .

\12 .*Have the ledrners do steps F.1.1. throuon F.1.4.

J

? 14 J-lave the learners tyrn on the main cyhnder valves (oxygen first, then hyd‘kogen)
and then do steps F.2.18. ®hrough F.2.52. Do not have them do F.2.48.
another pair of learners is #o use the instﬁent (It is ‘even des1rab1e ~\.
to leave the instrument on overn1ght if it wip‘ be used the next‘du()\ /J

13. Have the learners famﬂia? them;elves mth figures 1, 2,, and 3 in .the EMP. B

15. CJassroom - hate the learners do Section'G. Discuss poss1b.1e sources of

y error if the Acce@ed Perf‘brmance has not been achieved. . ’ /
D. IPN EQUIPMENT AND SUPPLY REQUIREMENTS - S s
):or eaoh pair of. students: : v ’ - »f‘ i o o

. Y .
'l* One Beckman Model B spectrophotometer with f{an;e photometry atté‘chmerp:s
One oxygen cylinder and one hydrogeq cyhnder with pressure reguhtors
One pack of matche® #hght the 1nstrument

3. JU
N S
\ . 4, One plast1c sque/ze bottle of de1onized wa,ter . N ( .
. . ’ 5. Two pa1rs of safety g]asses, ) N S, T \, \,'.
- 6. Two laboratory aprons. ' - e ‘ A o (\/
7. QOne pencﬂ or penb : e o o a (
8. One 124nch ru , . o ‘ e
Y, One analytical baance . P ‘ o
; . 10. "Ohe grease pencil. ' s C 5 _
e IhOne"I pip%r . L Lo Lo
T 12 Ore }0 graduated ;Sipet. 7 L, ~ SR .
13. Dne&et bulb, . o . e f‘*r—//l .
o; - " Sy
3 14, Tiger volunetric gy . oo
15 Six IOQﬂﬂ voiumétric flasks.: .- . Y
J6. Eight 5 ml &oss beakers (supplied With. tthstrument) or eight 5'ml plast1c e
, -7 -disposable W&akers. N : o *

e . .
- ) , . } .
- . - ‘ .
s For theéNcl sasgwh ole: '/ L R

One desiccator large enough to hold the small beakers of‘odium Chlortde,
© ‘one’ beaker for/each pair of students . . ' - .

-~ . l ) @ o - a . ' to .
‘] - . g <o
-\q * " 1 . . . . ) “.lf-' I‘A ’ .)—v .4; \/‘, . .

i ’ " 1 / ) " ) N, -

. T Coe e \
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- ' . R . ’> o e i Cah
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_ §- IPW REAGENT REQUIREMENTS ., = . SRR

. » . . ‘-.,.. , .. l“
For each @_'h', of spudents:.. :

>+ 1t One bea‘ker:'co'htainirig“ 3 g. of sodium chloride. -
r.) ‘- . \ . .
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