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DISCLAIMER

Reference to commercial products, trade .names, or

manufacturers is for purposes of example and illustration..

Such ref*ences do not constitute endorsement by the

Office of Water Program Opeiltions, U.S./Environmental,

;/1.
Prptection Agency.

. COPYRIGHT INFORMATION .

the contents of this manual may be copied freely _4n whole

tN

or in part, without violation of copyiight.laws provided

that; when copieiare made, reference to the U. S.

Government Prittincp\Office, orf the last p'age of this

manual, is deleted`
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PREFACE

TO THE USER OF THIS MANUAL

_

Background of Effluent Self- Monitoring Requirement

With passage of the Fedehl Water.Pollution Control Act Amendmenti of'1972
(Public Law 92-500) a neW.permit program was eated 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 Agency is
required to establish national effluent limitations ant national treatment
performance standards for all sources of water pollution, including not
only municipal discharges, but also'factories, animal feedlots, and power
plants. These effluent 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 limits are met, every
discharger is required to'obtain an NPDES (National Pollutant Discharge
'Elimination System) Permit. Types of water discharge sources for-which a
permit is required inclutle municipal wastewater treatment facilities; manu-
facturing plants-, agriculture, forestry, mining and fishing operations, and
othkr service, wholesale, retail, and commercial establishments having opera-
tions which result in discharge of water to the Nation's bodies of waters

The NPDES Permit is not a license to pollute. To the contrary, a Permit
`stipulate 5 what may be discharged, and.how much"may be discharged over a
defined Oiriod,of time. Each Peinlit is tailored to the discharger, and
sets specific'limits on each effluent.

Furthermore', the NPDES' Permit also requires dischargers to monitor the*
effluents, performing specified tests and measurements at de5ignated fre-
quencies specified in the individual Permit, and to report the amount and
nature of all waste components diicharged.

Traininl Need Associated with Serf- Monitoring Requirements

Compliance With NPDES yiequires that all specified tests and measurement's be
perfohned in accordance with methods specified by EPA and announced the
Federal Register. Only under very limited condqions are deviations.from
specified methods acceptable. '

These requirements are tbe.basis of an immediate; massive, training need to
provide the retponsible waiie water treatment personhel with the knowledge
and skills required to comply with the self monitoring requirement. There
is.at present a Wide-range of initial capabl;jt4eS for performing-the tests
and measurements. This range, from the situaltin the large, fully- staffed.,'
fullY7equipped facility in which little or no- ,4ifning is required,-through
all-shades.and levels to. he limited staff in smell, Inadequately-equipped
facilities in which at preSent,there it little,or no capability,for
performing the required tests and measurements.

AT.EMP.1164.2).1.7.77
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This is one of several special short-term courses recently developed and
currently under development by the Environmental Brotction Agency and
associated.educational institutions. This Instructor's Guide is intended to
assist other training organizations in conducting /training of waste water
treatment plant operational personnel in thiests, measurements, and report
preparation required for compliance,with their NPDES Permits.,

TRAINING AVAILABLE OR UNDER DEVELOPMENT TO MEET .

SELF-MONITORING REQUIREMENTS

Title

Basic Laboratory Skills for Self-
Monitoring Tests and Measurements

Self - Monitoring Procedures: Basic
,Parameters for Municipal Effluents

Effluent Monitoring Procedures:
Metals Analyses

- Effluent Monitoring Procedures:.
Nutrients

Effluent Monitoring Procedures:
Flow Measurement and Sampling 4

Techniques
V

Any of the analytical courses of

EPA National.Training andOpera-
tfonal Technology Center for
specific Permits

Workers should take this who:

Have little or no laboratory experience
or training, and need to develop basic
skills including use of balances; pre-

paration of solutions and reagents;
names, characteristics, preparation
and care of common laboratory equipment
supplies. This, 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 Tequired for most
or allq municipal effluents including BOD,

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 oneior more of the so-
called "nutrients" including nitrogen and
phosphorus.

' Hoye made arrangements whereby the l'equired,
la rat r procedures are performed else-
w ere by contract or other'special arrange-
ment, and who are .required only to. collect 'and

care for samples,, and to make sud 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.

ii 7
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A Personal Note to the User of this'Guide

The need for providing this training, and the nature of ciffrent efforts 0,,
the ,Environmental Protection Agency to meet this need have been discussed in
forging paragraphs.

It is an overs4mplification of a classic quotation to say that all that is
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 oversimplification to say that
all that is.needed to conduct a course is to bring together the students
and the instructional staff,in a classroom and laboratory equipped with re-
quisite equiplentand supplies for the instruction to be delivered:-

A short course such as this, involving both classroom instruction and labora-
tory application, and with critical learning outcomes to be achieved within:
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 thi Staff Guide 14 to provide you, the training staff member;
with useful, practIcal assistance in presenting this course in your own
facilities. The Guide is a resource. It.is not a blue "print to be followed
rigidly or unthinkingly. Even with this guide or any other form of assistance,
you will have to plan, to think and to prepare in order to perform effeetively
in conducting this Course. --UFthe,other an , this Guide should be helpful in
reducing the amount of Original development work you will have, to do, and it
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 effectively represents the best experience of
all ieplanning, preparing-for, conducting and terminating this course.
Please provide this officie with your constructive suggestions far strength-
ening and improving uponithis Guide, based on your own experiences in conducting
thecourse. Your recomMendations'will be fully considered in flitiire editions
of this and other Staff 8uideg for other courses of this series,. In the
event that questions ariSe in interpretation of any aspect of this Instructors'
Guide, please write or call:

Directors - National Training d Operational Technology Center
Office of Water,Program Operations-
U.S. Environmental Protection Agency
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 conducting the course. Part II consists of
guidance to the instructional staff on the technical content, learning objectives
to be achieved by the students, and lesson-byelesson instructional guides for
each of the Several self-monitoring,procedures covered in this course.



Part I, _which immediately follows, have greatest value to those conducting
this course for the first time or for the first few times. With practice in
conducting die training most organizations will develop their own adaptations
arid ramifi tions of this plan, to meet their own,requirements and the specific
situation.

It is strongly urged,that each institution condigling this training course
develop its Own formal version of such a guide as this. Staff dOes change;
new,personnel require indoctrination awl training on standard procedures of
the organization they have jollied. Rules and procedures promulgated by
regulatory authority di) change; such changes_ Wi I require adjustment in "course
content. With repetition of specified tasks, many staff,membersMiowever
dedicated, do slip into unconscious variations in pr4ctice or omissions in
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 administrate- to avoid manripitfalls:

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 dis1ractions and last-minute correct ions o errors or
omissions discovered at untimely stages in course preparation d presentation.

a

-
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PART I - 'COURSE PLANNING AND MANAGEMENT410

A. Course Plan and Working Schedules

This section considers five topics;

Responsibilities in self- monitoring training _

It is an inherent restsiMity of any teacher to provide a learning'
situation which gives he student the. best possible opportunity to develop

. the target level of knowledge and skills.

,In,ad ttion, ana not to be pverlooked-,--thit course involVes responsibility
to the regul,atory igency--tIn 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.re§ulatory authority.

Announcing the course

This.section-give,s examples of course announcements, and identifies specific
information which should be provided in any course announcement.

Summary plan for the course

This is a one-page summary cif the course 'plan in which the reader can. .'
discover the subject matter coveragei,days and approximate time allocations

' and the desiglation of the instructional specialty iQvolved in presenting
the instruction.

0
Sample course schedule

This covers the same information as the summary plan. The;format is
different, providing a day-by-day, hour-by-hour class schedule. This

,.schedule format has been found most practical at EPA train* centers
for more than 20 years. It works. It is recommended for your use.

Milestones in course planning and preparation

Each, member ofthe training staff has individual and cooperative duties.in
planning and conducting the.course. Much of the responsibility of each
staff member is outlined,fater in this. GUide in the sectim'on Training
Staff (Outline 6). The milestontchart shown here is an exiINge of a plan
to accomplish necessary tasks isi a timely manner. It is necessary that
each'training institution develop its own logistics of course preparation
to meet the s4.tuation aPhand. -It is urged that a formal milestone chart
be'developed.'

1. Responsibilities in Self4lonitoring_Training

'a. Implications of NPDES

I

tb.

Each Permit issued undert, he National Pollutant Discharge Elimination
Systeri ( NPDES) includes a rogram of required self- monitoring analyse

.

of effluents and reporting of results at prescribed intervals.
.

III/ AT.EMP.(164.2).2.7.77
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1)The methodology to be followed in performing the self-monitoring
tests and measurements is described in issuances in the Federal
Register (FRY.

2) In some cases, two or more alternative procedures are available
to the analyst for compliance' with monitoring requirements.

3) Provisions do exist whereby the regulatory agencies (State and EPA)
can recommend and permit.use of methods not lilted in the FR. Pro7
ceduret for orderly application of accepted methods are described
ithe FR issuance at the end of this section. It cannot be too
strongly emphasized that the Permit-holder does nothave.the */
authority to make unilateral decision to introduce analytical
procedures not found in the FR,cssuances or not specifically
authorizedby the appropriate regillatory authorities.

b. Training Response to NPPES/FR RequirementS,

11 Methods taught in'this and associated courses, developed by EPA
Are liMited to those most recently prescribed in issuances of

- lithe FR. .4'
.

.

2) Usually, w hen alternative methods ere available; the course will
include only\one of the alternatives., In planning the details of /

eolpecific cdurse offering, a training representative should in-
eivotry case'consult with responsible representatives of the
r ulAtory .agency in the area in which'the course'ii conducted. -

This consultation should include determination Of:

a) Which, if any', of more than one alfernaVi.ve analytiCal.method ,

'4- 11 preferred (or required) by ,the regulitory agency for the .

Permit-holders under- its jurisdiction? a , or
.

.
.

7,. i ' .:.

t

b) What, if any, Changes have occurred the last course ,

,

. offerings whith require adjustment in course content?
.

c) What advice -does the regulatdiv agency have to offer about
the planned course presentation based "on prob,Jems encountered
in implementation of self-monitoring procedures,andin observa-
tions of performance of Obstgraduates from' previous offerings

.of the course?
.

.

3) The training institution which fa lls to.apply these elementary, /
practices, with a result of sometimes teaching inappropriate' *

methods, stands to danger,of committing:a serious disservice to
1111

those it purport's to. "serves: ..,

-A
a) To the stude(ts enrolled in the course;. aria

A

b) To the Permit4olding organization, which.is being
led to believe that through this training the qualifying
student Will perform self.monitoring tests and measurements In
accorddhce with methods approved by the regulatory authority.

-
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c. Responsibilities in Accreditation iof!StudentS'.. I'

,

( Successful completion of thiSi'course oftral.nint.will be a. factor -- ;

used by.mantregulatory. agencies -0 aEcrpOtation-or tertifi-,
cation .of treatment plant personnel aperfotilself4onitoring
tests and measurements.

' 2) The instructtonalstaff has a responsibility to provide a learning
experience through which the qqalifying_student will have.evecyl
expectation of being able to perform the required self-monitoring

. procedures in a satisfactory manner on:return to his WW1 workihg
environment.

3) Student Evaluation and Testing
.

For permaneRt record-of qualification and Performtnct, a record
of student performance shouldbe made. .

a), Tests (both written and applied)should bArlferio tests, ,

i.e,, designedto ,demonstrate ability of the itudent to perform
the/required analyses, as, contrasted with tests designed to
drelop a,comparativelating of the indpidual students. r

./ .
, (

b) 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,tpwritten'tests.

c) Many students will take alarm at Written tests, and may not .

perform up to expectations dile-to this alarm. -One means of
. alleviating this fear isloto2ive open-book qut2zesbuft6 expect

a high standird of perfo e. It is pointed out here.that'it
is more impprtantfor the student -to know'where
needed facts and to check these facts,, than-it
rote memory. The memory will come with practi
procedures. The qudent should learn tp'check
in doubt, rather than- to risk a blunder.

, .

to refer-for
s to demonstrate
of the test

he _facts whey

d) Much of the student evaluation will be based on performanCe.im
the laboratory, It will be appropriate tokeep records on- such
factors in student performancee:

(1) Accuracy in following directions as given;

4 , (2) "Demonstration of'acceptable manipulative skills;

(3) Reporting of laboratory results falling within fcceptable.
relatiopship to a class norm; and other factors as
deterMined by the instructor.

S.

e) Each instructors responsible fop reporting the quality of 4 -

performance of each student for the procedures for which he
. has primary responsibility. These reports should be written; and

they should beMade a part'of the permanent course. record, This
course plan provides for having at least'tmo instructors in the,
laboratory during all laboratory phases of the course. At any

A

1 /2
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given- sessil"one'instrAlctar will be the designated primary
.., 'instructor, with others in a supporting role, To Make a system

like this Work satisfactorily in evaluation of students and tO, 4
- assure consistence in student instructioneach`member of the
.. :instructional team,has defnintei.cf implied, responsibilities. .

1These jnclude: . .

(1),The:primary instrUpOr is the individual.46.reports on
acceptability or'dbn,acceptability of student performance.

(2) he instructor-assiatant(s) must instruct 'Students inthe
same way as detignafed.by the primarxinstructor. Introduction
of individuality in manipulative,procedures, order of pro-'
deeding with atesf,, etc., can only confuse the student.

'(3) TheInstructor-assistants) should bring the.problem-student
to the attention of theprimany instructor,at ;the earliest ,

poss'ible moment. This is to provide maximum appbrtunity to
correct problems which might result in failure of the student 14.

qualify'in a given analytical procedure.

(4) Primary instructor and instructor-assistants'havd, of course,

a continujng"responsi6ility'of preserving the highest standards
of profesional and ethical-relationships il;each other
throughout the course.' :Differences of opintelvill,eise among
individuals of-amd,Linstructional staff, `These' differences"

be resolved outside the clgsroom and laboratory. 'Furthermore,",

J
these differences are nor-sub ects for airing with studentsAt
any tithe. .

'4) The Nonqualifying Student:

.,' a) There is e job/financialAmpl eation,to any student failing to .. '

qualify for.any of the ariny ical tests and meapUrethents included -

in this4oursu Therefbre in tructors should be particularly
careful to docalent the reasons or any nonqualification.

b) Any ,nonqualifying_student'should be entitled toy be inforied on
the reasons Why ihe is judged nonqueifying-

,

-c) Ideally, an opportunity Auld be provided for nonqualAting:
. students to haveanother chance to connect deficiencies in

,vtheir pepformance. This could be accomplished through a number'
of atffdrent apprOkhes such as makeup work (evenings) during the
course itself,'thfOugh r'epbafing thetraining-module in which
acceptabietresults wire ,not. achieved '(at a mutually agrdeable

tlime forAthistitdent.and. fon the instructor), or by enrollment
in a fulre offering of 'the Course with' participation only in
the module whidhlvas failed the first tlme around.

1
I,
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52780 . RULES AND REGULATIONS

Title 40Protection of Environment duree" have been revised ih,respoese to
tety-one comments received fromCHAPTER E-- ENVIRONMENTAL
State and loosl governmente, majornem-

SUSCidAPTER DWA PDOGRAWS' 4-iat'ed dischargers, profilist/1°1W and trade
, '

associations, and analytical laboratoriee.fru," I 41 , Table I has beat revised :
FART 136 GUIDELINES ESTABLISHING (1) The addition of. a f

TEST PROCEDURES FOR THE ANALYSIS, of references which inclu procedures
OF POLIAITANTS of the United States %deal Survey

which are equivalent to previously ap-
proved methods.

-Con June 9, 1975, proposed amendments (2) The addition of a fifth column of
to the Guidelines Establishing Tpst Pro- miscellaneous references to procedures
cedures for the Analysis of Pollutants which are etetiValent to previously ap-
140 CFR 136) were published iri the 1111:- proved methods.
ERAL Recisrza (40 FR 24535) as required (3) Listing generically related.param-
by section 304(g) of the Federal Water eters alphabetically within four subeate-
Pollotion Control Act Amendments of gories: bacteria, metals, - radiological and
1972 (86 Stat. 816,et seq., Pub. L. 92-500, residue, and by listing these subcat cry
1972) hereinafter referred to as the Act. headings in alphabetic sequence rel-

Section 304(g) of the Act requires that. ative to-the remaining parameters.
the Administrator shall promulgate (4) .Deleting the parameter "Algicides"
guidelines estanlishing test procedures and by entering the single relevant algi-for the analysis of pollutants thee ehall tide, 'yentachlorophenol" by its olietni-
include factors which must be proVided cal name.

)n: (1) any certification pursuant to sec- (C) Clarification of Test Parameters.gtion 401 of the Act, or (2) any permit ap- The conditions for analysis of severalplacation pursuant to section 402 of the parameters have been more specifically
Act. Such test procedures are to be used defined as a result of comments received
by pei;rnit applicants to demOnstrate that by the Agency: *-

effluent discharges meet applicable pol- (1) In response to five cbmmenteri:lutant discharge limitations and by the represdnting State or local goverrunenteStates and other enforcement activities major dischargers, or analytical instru-in routine or random monitoring of ef- ...dent manufacturers, the end-palm for
fluente to verify compliance with pollu- the elealinity determination is specifi-tion control measures. tally designated as pH 4.5.

Interested. persons' Were requested to (2) Manual digestion and clis=in
submit written comments, suggestions, or are still tequired as necessary -objections to the proposed amendments nary steps for the Hjeldahl nitrogen pro -
by September 7, 1975. One hundred and cedure. AnalYals after such distillationthirty-five letters were received-from may= be by Hessler color comparison,
commenters. The following categories of titration, electrode, or automated pheno-organizetions were represented by the late procedu
commenters: Federal agencies accounted_ (3) In resrpINIP to eight commentersfor twenty -four responses; State agen- representative of Federal and Stete-gov-ries accounted for twenty -six responses; ernments, major .hargers, and ens-locsk agencies accounted for seventeen lytical instrument manufacturers, man-responses: regulated major dischargers ual distillation at OH 9.5 is now specified
accounted for fortyleven responses: for ammonia measurement.
trade and professional organizations so- (D) New Parameters and Analyticalcounted for eight responses; analytical procedures. Forty-four new parametersinstrument manufacturers arid vendo have been added to Table I, In additionaccounted for seven responses; and an- to the designation of analytical procePalytical service laboratories accounted duns for these new parameters, the fol-for six responses. - lowing modifications have been made in

All commegts were carefully evaluated analytical procedures designated in re-by a technical review committee. -Eased sponss to comments.
upon the review of comments, the follow- (1) The ortho-tolidine procedure was
ing principal changes to the proposed not approved for the measurement of
amendments were made: residual chlorine because of its poor ac-

e ( A) Definition. Section 136.2 has been curacy and predision. Its approval had
amended to update references: Twenty been requeiteceby seven commenters rep-
commenters, representing the entire resenting major dischargers State. or
spectrum of responding groups pointed local governments, and analytical instzu-
out that the references cited in if 1 mast manufacturers. Instead, the N,N-A 2
(fl, 136.2(g), and 136.2(h) were . diethyl-p-phenylenediamIne (DPD)
date: II 136.2(f), 136.2(g), and 1962(h)', method is approved sui an %nterlm pro-
respectively, have been amended to show ceduee pending more intense* laboratory
the following editions of the standard
references: "14th Edition of Standard of the ortho-tolidine procedure such as
Methods for the Examination of Water low cost, ease of operation, and also is of
and Waste Water;'- "1974 EPA Man acceptable precision and accuracy.
If Methods for the Analysis of Water (3) The ueedvironrnental Protection
Waste; "` asid 'Tart 31, 1975 Ansital Agority conc with the American Dye
of &STU Standard e." -Manufacturers' request to approve its

(B) /desstificatioil of Teat Procedures. procedure for measurement of color, and
Both the content and format of 1 136,3, copies of the procedure are now ayspabie
"Table I, List of Approved 'rest Proce- at the Environmental Monitoring and

I,

Amendment of Regulations

testing, It has 'many of the advantages

%

Support Laboratory, Cincinnati (EMSL-
CI )

(3) In response to three requests from
?edam], --State governWenta, and dis-
chargers, "hardness:: may be measured
as the sum of calcium and magnesium

-analysed by atomic absorption and elc-
pressed as their carbonates.

(4) The proposal to limit measure-
ment of fecal 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 chlorine. However, the , MPN
procedure must be used to resolve con-
troversial situations. The technique
selected by the analyst must be- reported
with the data.

(5) A total of, fifteen objections, te-
presentipg the entire spectrum of com-
menters, addressed the drying tempera-
tures used for measurement of residues.
The use of different temperaturea in dry-
ing of total residue, dissolves residue and
suspended residue was cited as not allow-
ing direct intercomparability between
these measurements. Because the Intent
of designing the three separate residue&
parameters is to measure separate waste
characteristics (low drying temperatures
to measure volatile substances, high dry-
ing temperatures to measure 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 infrared spec-
gaotometric analysis for oil and-

has been withdrawn. Eleven com-
menters representing Federal or State
isabncies and major dischargers claimed
that this parameter is defined by the
measurement procedure. Any alteration
1n-the procedure would change the def-
inition of the parameter, The Environ-
mental Protection Agency agreed.

(2) The proposed ()mange parameter
for sulfide at concentrations below
mg/1, bac peen withdrawn. Methilent,
blue spectrophotometry is now Included
in Table I as an approved procedure for
sulfide analysts. The titrimetric iodine
procedure for sulfide 'analysis may only
be used for analysis of sulfide at concen-
trations In excess of one milligram per
liter.

(F) Sample Preservation nd Ho
Times. Criteria for sample on
and sample holding times w uested
by. several eqpipmenters. The reference for
sample prefervation and holding time
criteria applicable to the Table I param-
eters is given in footnote (1) of Table I.

(CI) Alternate Test Proceduees.V0m-
manta Pertaining to 136.4,Afoplication
3or Alternate Test Procedures, included
objections to various obstacles within

MDERAI PAINsits, vol. 41,140. 232-.-WIDNISOAY, DECEMBER 1, 1176

15



RULES AND REGULATIONS

taupe procedures for. ex
.

pedi 1311-, Waterside Mall,- 401 M Street, SW.,
proval of alternate test procei Pour Washington, D.C. 20460, during normal

* analytical instrument .- manufacturers Mildness hours. The !PA Information
commented that by limiting of applies- regulation 40 CPR 2 provides that a sea=
.Lion for review and/or approval of alter- sonahle fee May be charged for copying
nate test procedures to NPDES permit
holders, I 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-
cenure is to allow the use of mesisure-
meat systems which are known to be
equivalent to the approved test pr&-e-
duns in waste water discharges

Applications for approval of alternate
( test procedures applicable to specific dis-

charges will continue to be made only by
NPDES permit holders, and approval of

's'uch applications will be made on a
case-byrcase 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 elite' Monitoring and Support

tory in Cincinnati. Such applies-
hone dhould include a complete methods
write-up, any literature references, corn-
(parabnity data between the proposed al-
ternate ten procedure and those already
approved by the Administrator. The ap-
plication should include precision and
accuracy data of the proposed alternate
test procedure and data confirming the
general applicability of the test prode-
dure to the industrial categories of waste
water for which it is Intended. The Di-
rector of the Environmental Monitoring
and Support laboratory, after review of
submitted information, will recommend
approval or rejection of the application
to the Administrator, or he will return
the application to the applicant for mote
information. Approval or rejection of 111)
plications for test procedures intended
for nationwide use will bb made by the

tor, after considering the rec-
made by the Director a

the Environmental Monitoring and Sup-
port Laboratory, Cincinnati. Since the
Agency considers these procedures for
approval of aliwnkte test procedures for
nationwide use to beiinterint procedures,
we will welcome suggestions for criteria
for approval of alternate tat procedures
for nationwide use. Interested persons
should submitrtheir written comments in
triplicate on or before June 1, 1977 to
Dr, Robert B. Meds. Environmental Pro-
tection Technologist, °Monitoring Quality
Assurance Standerdnation, Office of **
Monitoring and Technical Support (RD-
660), Environmental Protection Agency,
Washington. D.C. 20460.

. (H) Freedom of inforwanon. A colt?
of all public comments, an knalysis by

',,pa meter of those comments, and docu-
ments providing fiwiher inforniation on
the taWnsior the changes made her
the final MantlaVon are available for

.1124100a043 and copying at IffnvirOgi-
=Protection Agency Infer-

Reference Unit, Rem 2922,

such documents.
Effective Otte: These amendments be-

come effective on Apriil,.1977, .

Dated : November 19,, 197a,
Jolts Qualms,

dotf Adnstisistrator.
Environment Protectionlagency,

Chapter I, Subchapter D, of reL4ed0,
-Code of Pede,al Regulations Is
as follows: 4

1. In 1 136.2, paragraphs (t (a) . and
(h) are amended to read as Uri:

136.2 Definitions.
`.

and Methods for the' Exam duet( f S "Standard Methods

Water and Waste Water, 44
;

1976. This ,publication Is available from ,
the American Public HealthAssociatioii,
1015 18th Street, N.W., Washington, Da.
20036. a,

(g) "Mini" means Annual Book of
Standards, Part 31, Water, 1975. This
publication is available from the Ameri-
can Society for Testing and Materials,
1016 Race Street, Phllsdelphia,,Pennsyl-
rani& 19103.

(13) "IPA Methods" means Methods
for Chemical Analysis of Water Pa
Waste, 1974. Methods Develoginient and
Quality Assurance Research Laboratory,

-Tsang I. List Mismorore

52781

National Environmental Research Cen-'
ter, Cincinnati, Ohio 45268; U.S. 1C1391-
rogniental Protection Agency. Offfee of
Technology Transfer, Industrial Envi-
ronmental Research Laboratory, Cincin-
nati. Ohio 45268. This pultication 18
available from. the Office of YftnnologY
Transfer.

2. In I !MI, the 'second sentence of
Paragraph (b) is amended, and a new
Paragraph (c) is Added to read as fol-
lows :

§ 136.3 Identification of 1446$ proceplurre.

!
(b..) Under such cinimstances,

additional test procedures tot analysis
of P011ut4nto may be specnted by the
Regional Administrator or the Director
upon the -recommendation of the !Direc-
tor of the EnvironmentarMonitoring and
Support Laboratory, Cincinnati.

(o) tinder certain circumstances, the
Administrator may awrove, upon rec-
ommendation by the Director. Environ-
mental Monitoring antSuPPort Labora-
tory, Cincinnati, additronal alternate test
procedures for nationwide use.

3. Table I of f 121.3. is revised by listing
the parameters alphabetically; by adding
44 new parameters: by adding a !
column under references listing
lent United Mites geological Survey
method's: by adding a fifth column under
references listing mircellaneous equiva-
lent methods: by deleting footnotes A,
through 'I ai3d'adding 24 new footnotes.
to read as follows: -
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ran. lueDbred'
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Hier.
Ole Tin- 'At ralgrams

, per 11

92. litanium-ol..1, ,111Ullip5ms
Mar.

' Is: Tipeetariang-Tebealed. 011104
grams per Mee.

MS Vamellum-Tutsl, milbirrina
p. Ilue.

Vitriallbrea- ap1111.
grams per 11sm.

z Total, MO/Wm' p.r
liter.

Referanem
1974 141.1. ad. (pampoe.) Ottbar

MONA- ' IPA siardard oPProved.methods method. Pt, it 1711(19 0 methods
1975 meek* ;

. .*1TM °
e

1:99M111m fella odd Ls
Maude abearptleall

OA mascot filtration 11
lowed by mfemmeed meth..
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absorption.,

OA micron filtration fok
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RULES ANb EGULATIONS
. 5278.

wan 1c retcrvnoes for tSUR methods uniem otbetviae Doted 1S to Blown. I., Beeisfsd, M. W, slId PhIL.
"Methods for (ollectioa sod AiiilJysha of Wilt Oswpie.'for Dhi.olved Uloenji and (iNn," U.S. (oiu1 § 136.5 (Amended],

a*erRmaarosslnv. boók5,eh.A1(lP70). 5,In 136.5,'paragrpA(a) Is amendedbe 01 °OsIJ banish" metbois malIosi, 12th sd
SI.

by Ithbrtlng the phre "proposed by the
fo no yeqijh'e4 If oompsiibtlity date on reprothnlatJvi amused .mpin ire on company .responathle person or firm making theto thow thet%is preliminary stilustlor, etep In not i .bowevt, meaush dlatfltotloo will be required tcresolv d here" lmed1ate2 after the wordsany cOLottoYNlIot.

,'The ruathod used must be npecihlcd. "test p'Ocedure" an'd before the period'TbestuthekPNjsused.'
BIaod g.Y end others, for Couettlon and AnalysIs of Aquatic bIOiOIICSI sod -

B OelcIcel Survey'Tbchnlquerol Wstec-Re.ouron In,, book & cit. A4 (1971)." .

that ends the paragraph..
6. Ifl.1 136.5, pI.rS4raph (b) Is amendedetb nermbrn OliN echnlqoe qanaity yields low and v,zhble recovery frs eblorinilad wirtewat.n, tbe- by inserting In the first sentence theMPH method wli b. required to reaolvs say cailtroverelot.

'Adequately totted methods for bensidlue are not ivailebla. Until approved methods are avIlsbIe' ti,. toiiowin phrase "proposed by the responsible per-(uterim method ceo betd lot the .stLIosu01bsoitdlnw (1) "Method lot Bensidluntod Its Salt. lsttst.waten" son or firm making t]e d1cb,.rge" mas,siiajie item troniusniat Monitoqng inS Suppoot (J8. Envirosunsotal Piotcstion Minor. Cl,trinnati, Ohio 423S8,- meclateIy alter the words "such applica-
'Ameriotn NatIonal Standird on I hotagrattic Procese$g Eueats, Apr. 2, 1975. AvaIlable from ANSI, 1436 tIon" and Immediately bea6'e the comma.Brosdasy, New Yotk N Y. lOOM tmeII 1',shmaa, 14.1. and Brown en electstlhfetbods of the 17.8. Oeoiogbml 8urvey lot AnalysIs of Wiate.waIsts," (1976) open-fl second sentence of .psrsgr$,h '(b)

Is amended by deletlnj the phraseo 'r,ce4tir. iN pen I. chlorinated organic ômpowids ,sud potticides ma be obtained from the nvironutental Monitosing ppart Lbwjratcry U.S. Envkosunautal Protection AhAb!, Cincinnati Ohio 46265. "Mthod Development and Quality As-
0 Color method (ADMI procedure) a,sUaltls'from EnvLownentai Monitoring u.s. surance R4earch Laboratory" Iminedi-Environmental Protection Ahenc,r, ncinznetl Ohio 459
'41craappise suspected of Itavug titiocyanaL, interference mnestum chiNidi ha used as the digestion ately after the phrase State PermIt

Program and to the Director, of the" atIn the ippro.red tote ocedurs lot cyanides the rsoonimmmde catalysts are reclacid whit Dm101 a'k4 t,nj, the end of the sentence, and inserting Inmagnelum chloride (MgCI34H2O). ethtu°lceu will dilninale tb.yin*te ceand lnea.Usoes1tl
"3nv1ronmental

cyan

lrocedure. may In 01 ottemn metals throh _____glv6n onp. 65 (4tf "Methods lot CS.mlcal AnalysIs of Water and Wastes'- (1974) In these Instances where a

Its place the phrase
Monitor1ng and Support Laboratory,
CIncInnati."more ,lgorn thanstion Isshred the procedure on p.62 (4.1.1) should be followed. For the meenremin; 01 the noblepetal series (gold, Iridium, demlum. palladium, plamo. rftodiusu and ruthenium), so aqua regis digottloo ha to beaubstltuted as follows jfrç rp5UtJv. sllquct 01 the well.snlxed Mm$e os Orlmn beaker send aiid mlbeth

'. In)136 5, para*rah (C) Is amended
by Inserting the phrase "proposed by theof ooncen;rated redls*illed B NO,. Piace the-beaker on a steam snde,aporate to dryness. Cool the beaker andcautiously add aS ml oortloo of aqua regis.. (4qce rsgls ig use by osrefufly iddIg $
responsible person or firm making the
d1achirg" 1nuinedJ*te1y after the phrasevoluinca 01-concentrated RCI to one volume occeobentrs$edCai k0rewith swatch gM md returnto the steam beth Coqttnua beating the covered beaker iNSO win. Bemove.opver andavsporata to dryness. Cool.and take p.the residue hi a small quantity 0111 lid. W down the beaker nUlls and watch gla with dist "$ppjlcatlon for an alternate test pro-1

* water and filter the sample to remove silicates and othtr tnaeluble material that could clog the alonnist. Adjust the cedtlre" and lmmedately before thevoim to some predetenninedvalue beset on the expNted metal concentratIon. Thesample is now ready icr aneiy*. Colnnia and y deleting the phrase,'&,As the various fsiritace devices (ftameAAl,d eereotlsfly atomic Ibeotption techniques, th are consIdered "Metbode Development and Quality As-- to be spoved test methods. MethosofstandBaddItlo are to he followedas notid In p 7801 "Methods foe Chew.Ical Anslyshs of Wit& and Wastes," 1974.
"Dissolved defined those though filter.

surance beratory' hnxpedlately after
themetals iii as conetitutenha which will pen 5045 .m membrane A os9tration s 4e to free the asnupis from .rger suspended, wilds. Putt the simple as soon as pe'acelrel.after coflecttoo ielx* the first lOb 100 ml to rinse the filter flk ((lienor pisitic filtesmns apparatus are reoc,nm,sndedto avoid pndllle somtsoalnatlon) Dld the pottion used t rinsi the flask and cohlct the required volume of

phrfl6 applicat1on to the Director
of the" iminedjMely ef ore the
phrase "for review and r..oinrnenda-filtrate Aridity the flltrat with I 1 redtetlllrd flNO3 to a pH 012 Normally, $ ad of (1.1) acid pee liter should beinflirtent to parve the-new

See "Atodtic Ateorptidoi lnletter," vol.13,75 (1974). Available born I'e'rkhn-Elmet Corp Main Ave.,
tion" and Inserting In Its place the phrase
"Environmental Monitorng andSupportdorm .

.nv1ronmentsi Prot#ctlon
I' Method a,sS.bje from Environmental Monitoring sod Support Liboritory, U.SAgency CtnclnnaOhlo 43065, -

Laboratory, Cincinnati."
8. In 136.5, the first sentence of para-lot the analysis of silvcT In'Indns&lal Waet.wat&s at concentratIons oil mg/I and graph d) Is amended by Inserting theabovVe'i a''ts1lver exists as in Inorganic halide 8llver halIdes such as Ihe bromide and chlorideare relatively Inacluble i;resgents sach ae..nitrlc scld btIt are readily eoiubh loan aqueous bilifer of sodjum hub-Therelcre phrasC, 'proposed by the responsiblesulfate and sodlt*n hydroxide to 5 p00112. for levela ,ihl,er above 1 mg/I 20 ml of sample should bediluted to 100 011 Vbp addIng 40 ml each of 23 NaifisOs 2M 0.00. Sts.dardj should be prepared lp person or firm making the dlschhge,"msnnn.Yot lentil oO'ellner below I mg/I the recommended method Is astiNctory.

nAnactomatedtyreductton method Is available from the EnVIronmental Monitoring and Support Immediately after the phrase, ."appllca-
ntal Prentectlost Agency Clnc1nnat, Ohio 45OM

A numec of such systems maonlactqrad by-various gooninulea are considered to be oempsrabltXn their pci- tion for an alternate test procedure,
formance. In addition, snottier technIqu6 based on mutibustbon-nuethsjue mdelttton 15 aieo and Immediately before the comma.u Ocertits, 0, Brown, E., "Methods Amlysts If Organic Substances In Wat&". U.S. Oeologlcal Survey Tech'ntque of Water' Rrcm mv bookS The second sentence of paragraph Id5' B P. Addison and B CL.L*man,"Dtrect Detei'mlnatlon of Elcmentsi,Phoepiorne by (las-Liquid Chrom-tography," "Journal No. I, Is amended by deleting th phrase,of Chrom$ttgrapny," vo! 47, pp t2IOZ, 1970U The m.thd foti,nd . 75 mea only the dissot, rnetho1 on P $ meSsures only sttrTblttfOrt. be 4(I5 "Methods Development and Qn.uatypended. It li mpjt et

Steveus, H H - md $mnoot, (3 7
- "Waler Temp,'r$turelnflnrnital FaZ'tors PIhid ?.Ic'aeun mej1t surance Resea9h Laboratory," Inimedi-and Dais-Presents enlogtcsl 8nWi T&mniqdes of V(alt ltesoeifcn'a ins ,1,00k I (ibID' ' atelyualter the phrase, .'.'to the Regional4. Ia 136.4 ond entâice of nate test procedure under thIs paragrapft -, Administrator by the Director of the,"paragraph (C) I. ".lnded by deleting.. (d) sha,l1: and immediately preceding the. periodtile word "subcliap' hnniedlatoly fol- .41) Ptovlde the name arttt address of ending the sentence and lnsertlg.In Itslowing the phrase "procedure under this" the responsible person or ,rin making place the phrase, "Environmental Moni-and IMmediately preceding the word the application.

"shsli" snd replaced with tile phrase (2) Identify the pofl'utant(a) or pa- toring and Support Laboratory', Cip-
"paragraph c:" end 1136.4 Is amended rameter(.) for which nationwide ap. Cinnati
by adding a new paragraph (d) to read prova of an alternate testing procedure The third sentence of paragraph (di,as follows: Is being requested. Is amended by deleting the phrase,

'° (3) ProvIde a detailed deaciiptlon of§ I36.,lkaiectn for altevna,e ,lcst the proposed alternate procedure, to- "Methods Development and Quality As-
surance Rdoearch Laboratory," Irnmedl-géther with refereltces (0 published ora- other studies conflrm1he general ap- ately titer the phrase, "forwarded to the

(Cl° C Any application for an alter- 3llicabfflty of DirectOr," and Immediately befpre the
nate test'procedure under this paragraph to the pollutant(s) or parameter(s) in second cpmma and by In5tlng In-----.0 CC

*aste'wat.r discharges from repreeenta-
(di Anappliloit for approval of an tire and specified Industrial or other

place the phrase "Erwlronmtal MOyil-
for 'Itsikeuwida toring and 8UPPol'tLsboratj CIn-- alternate test procedure oatagns4as.

tme may be made by letter In Uiplicate (4) Provide Coinparabiltt4for the bnat,l.

P to the Dfreeter nvfrco.mentu1 Monitors performance of thi proposed ernsteIng and Support Imbontoil, Cincinnati, test procedure compared to the perform-
. ectlon 136.5 Is amended by the

IddIttotI of a new p*ragi'*h (e) to readOhio 4526$. Any Ipplicallon for an alter- ance of the approved test nvni'edures. as follows:f /

----

/ -'a.'- NISIM 11011111, VOl. 41, PO. 23-1ONfSOAY, DICIMSIS 1, I74
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gee RULE AND REGULATIONS

1364 .1;proval of akimate test pro.
, eedures.

.

te)--WitW nineti days of the groin
by the DirecThWr--4thgfinvironmental
Monftoring and Support -Laboratory,-
Cincinnati. of an application for an

k alternate test Proedure for nationwide
use, the Director of tie Environmental
Monitoring and /Support Laborat
Cincinnati shall notify the applicant of
his recommendation to the Adnihns-
trator to approve or relict the applica-
Lion, or shall specify additional informa-
tion which is required to determine

'whether to approve the proposed teat
procedure. After such notification, an

idethod determined by the Ad-
to satisfy the appleable re-

quirements of this part shall be approved
for nationwide use to satisfy the require-

- menu of this subchapter; alternate test
procedures determined by the Adminis-
t's. tor not to meet the alMlioable require-

, meats of this part shall be reird
Notice of these determinations shall bs

. submitted for publication in the Amu.
Rim= not later than 15 days after
such notification and determination
Made.
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. Announcing the'Course

a. Course Availability

Course availability is most likely to be established through one
ofwo mechanisms:

1) Management or regulatory authority determines that training is
. required, makes arrangements for course presentation-and instructs

desiggnated personnel to appear at a specified time and place for
trai i or,

ft

2) The coDrse may,be planned by a training organization which sched-
ules and p(iblicly announces the course either as a special offering,
or as an element of an overall curriculum of training.

b. Responsibility for Course AnnOUncement

,All training organizations should establish and maintain mailing
,ljsts of officials, organizations and interested individuals to whom -

training announcements should be.addressed,
,

Course announcements should be released by the trainingOrganizatiA
and/or the sponsoring agency (if applicable).

When a specialcburse offering is'plained at the request of management
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) Trlining 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
courses.

2) Special fliers or brochures should be developed for public
announcement through established mailing lists. These relea ses
may be used for regular offerings of an on-going curricblum'of
courses; Apt they are particularly'applicable when'a special
offering IIIF the course is .lanned. .

3).The course may be announced in a journal, newsletter or othe
periodical widely read by the personnel for whom the training is
intended.

4) The course may be announced by personal letter or other direct
communication with a student assigned to take the training.

d. Timing of Course Announcements

Training catalogues or bulletins usually arefor a period bf one
year or more. Accordingly, the prospective student should have
from threelmonths to one year of advance notice of thitraining.

AT:EMP;(164.2).3.7.77
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When' the course is a special offering announced through a flier or
other special mecbanipm, at least 90 days should be-provided between
the release of the announcement and the startof 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,

1r-

2)'Prov4des course presentation staff with lead time for course:
'preparatioas, acquiging special instructional materials, pre-
paration of laboraiWy sUpplies'and equipment, and related tasks.

e. Information Provided in Course Announcements

The,followkg list should be helpful is a checklist to those pre-
paring a cirOrse announcement. Samples of an announcement for this
course as it might appear in a catalogue ofourses, and as t might
appear in a special flier are shown in the section of .this Guide

, titled SECRETARIAL SUPPORT,

In the vent that the course is announced in a periodical, the editor
may apply4constraints on style and format which- make it impossible to
provide all the peitinent information on the courses 'In such cases
the announcement rust provide the name.and address of an office from
which further information can be obtained: The information to be
provided should be as' complete as'tha given in a course catalogue
or flier and, naturally, should include any additional speCialin-
formation:specifically requested.

The following will be helpful-as a'chediistto those preparing an
original: course announcement:

f) Coarse title, dates and location

2)_Name of organization conducting the course (and name of co-
sponsor, if applicable)

Description of intended student body, reason why this
training is needed and summary of Course content.

---
4)- Prerequisites for attendance (special skills or' training which

the-?licant must have for admissiOnY'

6 Descriptioi\ of the training environment tp. be used (classroom,
laboratory; field, in-plant, etc.)

,
.

.

0 Identifiction:or knowledge and,skills the participant will have
on satisfactory completion of:training

7) Tuition (1,f applicable).

8) How td' where to,apiily'for.adnission to this- course

23
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3. tummary'Plan for the COUYse
,

A convenient format to use in'the early stages of devising,a course plan
is a day-to-day,issignment of time - blocks based on estimates by authors
of the training time required for each parameter. (An example is on the
next pegs. Using.available-time as a first criterion-will allow a
variety tf' ssible'sequences: .Then othir considerations should be applied.
Some

.
Ixampl s are:

A. If some t must be used to more than ont_test,_ schedule nother__ .

topic betwee the two tests t allow time for the required clea

b. Schedule the topics so each instructor altrnates between prime and
assistant responsibilities to allow time' or preparations which must
be done rightbeforetraining sessions.

c. If one procedure requirqs skills taught_.in another procedure, order
the presentations accordingly. . .

d. If most studerits need only 80% of the procedures taught, schedule the
remaining 20% of the procedures as a group so students can conveniently
schedble.their attendance for training pertinent to their needs.,

Jt 10.
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EFFLUENT MONITORING PROCEDURES; METALS ANALYSIS.

SUMMARY PLAA FOR COURSE r

t

MONDAY TUESDAY . . WEDNESDAY THURSDAY FRIDAY .

,

Time
Hoursil:s,Activity

. Time
Hours Activity *

Time
Hours

k... -

Activity
Time
Hours

.

Activity-

Registration
Course Coordinator,

1/2

1/4

3/4.

3/4

3/4

3/4

3 1/2

Laboratory

Colorimetric Analysts-
Boren

Volumet4C DeterminiZ '
Lion of Calcium .

AA Determination of Pb
,

Flamele's Hg
-.4

Flame Photometric
Determination of X & Na

AA Determination of Cu++

444. Mn++, & Zn+t
Chemists.

7

.

,

Laboratory

Colorimetric Analysis-
Boron

Volumetric determine-
tion of e2lcium

AA Determination of Pb

FlamelOss Hg

Flame Photometric .

Determination of K & Na

AA Determination of Cu++
Mg++, Mo++41 Zn++

Cheists

7

.

.

.

,

,

Laboratory

Colorimetric Analysis-
Boron

VoluMetria Determina-
tion of Calcium

AA Determination of Pb

FlamelessHg

Flame PhotometPic
Determination of K&Na

AA Determination pfCu+4
Mg++, Mn++, & Zn++

Chemists

7

1,

*

Planning & Conducting, _

164.2 - Discussion of
& IPWs

Boron EMP . . ,

Flameless Hg EMP
Flame Photometry EMP
Volumetric Ca EMP
AA Pb_EMP
AA Metals EMP

All Staff

1 1/2

3/4

1

1/2

Course Objectives
t Orgarftation
Course Coordi for

Iqtroduction to
Atomic Absorption .

Chemist. .

Absorption Spectro-
scopy

Chemist Panel Discussion - 1

Instrumentatton'TroublU
Shooting & Maintenance

Chemists

Principles offlame'
Photometry

Chemist

.. I

+.i

.

. '
_

Reporting ResUlts
Engineer . .Volumetric Metal

Analysis

Chemists
Course Evaluition &
Closing+,

All staff +Laboratory - Prepara-
[ion of Stan and
Setutfons

Chemists

NOTES:- 1. Class is divided into three secticas of two groups each so that each individual will
laboratory exercises respectively.

2. Program time only isishown. Additional time required for lunch and brei!ks.

three andonerhalf hours for each of the six.

1 k
3., Leadi nstriktor onl/ is designated. Other instructors will provide support to leading instructors forll laboratory instruction.

\

.4'', A I s

, r-\
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(SaMptSchedule)

EFFLUENT MONITORING PROCEDURES:: METALS ANALYSES. (164.2T

(LOCATION)

(DAVE)

AGENDA

Coarse 600rdinator:

DAY AND TIME SUBJECT

Monday

- Registration
°` Welcome

8:00

8:30 8:45 Course Objectives

8:45 - 9:30 Introduction to Atomic
Absorption

9:30 - 9:45 Break

- 10:30 Absorption Spectroscopy

'10:30 - Principles of Flame Photometry

11:1 - 12:00, Volumetric Metal Aftlysis

12:00 -, 1:0)

-1:00 2 4:30_

1:00 - 1:45

1:45 - 2:30

2:30 2:45%

2:45. S:.30

. .

3:30 - 4:00

4:00 - 4:30

Tuesday

8:30 - 12:00w

Lunch k*

LABSRATORY - PREPARATION OF
STANDARD SOLUTIONS

-

Colorimetric Analysis- -

Boron Standardi

Volumetric Detenation

Break

Atomic Absorption Standards
r*

Flame PhotometriC Standards

Disimssion *\
1 ` ,

.LABORATORY

Section I
Group A '

Colorfmetric Analysis - Boron

SPEAKER

leMatric Determination.of Calcium

up

ti

AT.EMP.(164.2)51.77
S. .

.
Ic

.%..tourse Coordinator

Course Coordinator

Chemist

Chemist

Chemist

Chemist -

Chemist

Chemist
A

Chemist'

Chemist

Staff

,,m;

11.

Chemist

Chemist

" 4-1

Ya



4i,

, DAY AND TIME

AGENDA

SUBiEC1 SPEAKER

Tuesday .

8:30 - r2:00 Section 4I
Group A

P/ Determination of Pb Chemist

.4*

Group B
Flameless Hg

-1i

Chemist-

Section III ., 47,

Group A ,'

Flame Photometric Determination Chemist
of K and Na

Group B
AA Determination of CU++,1Mg , Chemist
Mn++, and Zn++

12:00- - 1:00 Lunch
, 4

j 1:00 - 4:30 -LABORATORY

Section 'I

AA Determimition of Pb

Group B
Flameless Hg Chemist,:

AIL Section II S
Group A , s.- . v

-::Y Flame Photometric Delendnation of K A Na -Shemist
.J!
/ .g, Group B

AA Detengtmation of Cu
+4

, Mg++, . Chemist
Mn, + and Zn++ . rij---?, ,

SeetiOn III
.

. Croup A ...
ColorimetricAnalysis - Borpn Chemist,

Chemist

-Group B

Volumetric determination or Calcium . Chemist

Wednesday

/ 8:30. - 12:00 , LABORATORY

Section I
7Group -A
FlamerPhotometric Determination
of K and Na' 3

A

; 4-2'

Group B
AA BetirMiriation

Mn++, and_Zn++
416

. 4

of Cu',+
,

28,1. 4

Chemist

Chemist

C



AGENDA

DAY, AND TIME SUBJECT SPEAK4

Wednesday

Section II
1571RTITN
Colorimetric Analysis - Boron

Group B

Volumetric Determination of'Calcie Che

Section III
UFEITT--

.AA Determination of Pb

Group B
AA - Flameless

12:00 - lg Lunch

1:00 - '4430 LABARitIOTY

-Chemist

Hg

Section I
Troup A

Volumetric Determination of Calcium

Group B
,.041orimetric Analysis - Boron

Section II,'
Group A

Flameless Hj
Group B

AA Determination of Pb ,Chemist

Section III
Group A 4

AA Nterminatien of, Cu', Mg Chemist
fin++; and Zn++

Group B

flame Photometric Determination of \ Chemiit
K and Na

Chemist

Chemist

Chemist

Chemist

Chemist

Thursday

8:30 - 12100 LABORATORY

Section I
Group A

FlamelesS Hg

Group .B\,
AA Determination of Pb

Section II
FEWA

AA Determinailonfbf Cu++, Mg++,
Mn++, and Zn

1 a 29

Chemist

heiist

Chemist

4-3
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AGENDA
.4f

. DAY AND TIME SUBJECT SPEAKER

Thursday
.

Group 8 t l \

Flame Photometric Determination of
K and Na

Section III
Group A i

Volumetric Determination of Calcium Chemist

Chemist

Group B,
Colorimetric Analisis - Boron Chemist

12:00 - 1:00 Lunch '. 46

1:00 - 4:30 LABORATORY

Section I. ,

Group
AA Dete4-mination of Cu++, Mg++, Chemist
Mn+4, and Zn++

Group B
Flame Photometric Determination Chemist
of K and Na

Section II
Group A

Volumetric Determination of Calcium Chemist

Group B
Colorimetric.Amalysis - Boron Chemist

Section III
Group A

,Flamele Hg :Chemist

Group B
AA Determination of Pb Chemist

Or

Friday

8:30 - 10:00 Planning and Conducting 164;2
Discussion of'EMPs and IPWs

8:SO - S:45 Boron EMP

8:45 - 9:00 .Flameless Hg EMP

9:00 - 9:15 Flame Photometry EMP..

9:15 = 9:30 'Volumetric Ca EMP

, 9:30 - 9:45 AA Pb EMP

9:45 -.10:00 AA Metals EMP

30

h

ti

*Chemist

' Chemist

Chemist,

Chemist

Chemist,

Chemist

11.

I

4

/V



ti
AGENDA %P.

.DAY AND TIME SUBJECT; SPEAKER.

Friday

10:00. - 10:15 Break

10:15 - 11:00 'Panel Discussion - Instrumentation Staff
Trouble Shooting and Maintenance

11:00 - 12:0O RepOrtingResults Sanitary Engineer

12:00 - 12:30 Course Evaluation and Closing Course Coordinator.

4

'31
A

k

. r
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Course Milestones (164.2)

yr-

4

The following pages list individual responsibilities in a
chronological order for preparation for this course. :

The individual EMPs listed in the accompanying course manual
- and professional level. of competence requiredfor the printipal.
nstruct& is shown in Table I.

Jp%

AT.ERP.(164,2)6.7.77
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Code

CH.MET.as.EMP.1a,1.76

CH.4.01).1.1.76

CH.MET.aa.EMP.1a.1.76

CH.MET.aa.EMP.2a.1.76

CH.MET.aa.EMP.3a.1.76

CH.MET.es.EMP:2a.1:76

CH. MET. is . EMP .1a .1.76

. 5-2

Description

Determination of Boron, Curcrin
Method

Determinatioh of Total Calcium
(Volumetric'Method)

Determination of Copper (Cu++),
Magnesium (Mg++), Manganese (Mn++),,
and (Zn++)

Title

Chemist

Chemist

Chemist

Determination of Lead BYfAtomic Chemist
Absorption Using the Extraction
Procedure

Determination of.Mercury Using Chemist
the Flameless Atomic-Absorption ,

(Cold Vapor) Technique . --

Determfnatiog of Potassium Using Chemist
Flame Photomfitry

Determination of Sodium Using Chemist
Flame Photometry

I

33 a .



5to 6 months before course
r

Determination of the need and
decision to have course.

Designation of-Course Director
) and Course Secretary. -.

Development-and release of
Course Announcement including
location, date, geneial state-
ment of course content and
training objectives.

"...Course Registrations received
and accepted fromptiMe-of

'announcement to first day of
course, subject to class size
limitations.

3 Months before Course

,Review equipment and supplies
list for items whickmay be
purchasedhor borrowed.

Commit all staff Personnel who
will partiCipate in course.

Inventory stock' of course

manual.

)

2 Months before Course

Request equipment and supplies
from lending organizations
(analytical instrumentation,.

audiovisual training aids,
audiovisual support equipment,etc)

4

x

x

-34

x

x

xj

x

x.

x

4

Outline No.
and Remarks

Director reviews
application form and
forwards to secretary
for appropriate.action.

Professional staff
initiates requests

.

through director:

First assignment will
be equipment and supplies .

review.

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

x Professional staff initiates
requests through director.
Should -be received at least
one week before course and
checked when received.



O 41.

Outline No.
and Remarks

3 Weeks before Course

Pf-epare Glassware, all reusable
and consumable supplies.

Capite equipment operatimal
check. A /

2 Weeks before Course

Inventory availability of.all
reusable and consumable materials
and supplies.

1 Week before Course

Final checkout of all analytical
instrumentation.'

5-4

V

t
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All EMPs

All EMPs..

All EMPs

All EMPs
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PART I - -COURSE PLANNING'AND MANAGEMENT

B. Training Resources
,/

This section considers four topici: Training Staff, Training Facilities,
Laboratory Equipment and Supply Requirements,. and Instructional Resources.

I

Staffing plans, facilities, equipment-and suppliesidescribed in this Guide
are based on a class of 18 students. For at least the first seVera113 of 4)
'course offerings, it is urged that this maximum- number of students per
Class be strictly adhered to. -

A staff experienced in presentation of this course may be able to increase
class size to, say, 24 students. On no account should this laboratory-
oriented course exceed 24 students with an instructional staff of the
described here. Large numbers of students per instructor simply cannot be
provided with the individual attention and instruction required for effettive
training and assurance that they have indeedlearned to perform.the'anilyses
which are the subject of,this course.

11

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
number of 'course offerings.

. c 1

The required instructional resources, shown in outline.9, are compiled from
the individual instructional package worksheets shown in PartII. Training
administrators should coordinat requests for initructional resources to be
acquired; through loan or throug lurchase, from other sources. This
outline provides a basis for suc dination.

1. TrainiA Staff

Each member-of thetraining staff'fOr thit, as for any short course, 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 Instructional 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, lAth
in the classroom and it the laboratory. Thts includes ability to -

make rapid adjustments in the style and technical level of in-
struction in order to wook with students having a varied range
of entryllevel knowledge, skillS,_and prior education,

3) Each should be milling to accept a certain rigiditrin the choice
cif analytical procedures to be taught, in accordance with policies

. ,

AT.ET.(1k2)7:7,77:
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and formal directives 9f 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 Chd measurements
of municipal effluents is discUssed elsewhere in this Guide.,

b. Estimated Time Allocations for Training Staff

lash member of the training staff has specific duties before, during,
and after the scheduled course dates. For planning pur9oses, it is
assumed that pre-course activity will begin Oree months or more, as

. required, before classroom instruction begins. .Durihg-this period,
_

.- the estimated time allocations will permit the pkasingin of work _

activity for thii Course with other duties of all personnel. During
the course, all'instructional staff and laboratOry ass/stent (if used)
are fallx occupied, and should not be_givee any,otherduttionstieeghments.
Post-course activities should be compTeted within one or ks
after. the last day of instruction. In the post-course period, all
,staff may begin to phasein other duties pending final completion of
all details associated with this training effort.

Staff Identification Working Days
(estimate)

.

04
W

S..

-Course Administration

12CourseCoordinator (ordinarily, this
is one of the instructional staff,
who is assigned double-duty as

.coordinator -instructor)

Course Secretary 10 2 *

Insteuctional Staff

8 5demist An
Chemist 8 5 2
Chemist $3 8. 5 2
Chemist #4 8' 5 2
Chemist #5 8 5 2
Chemist #6

,
8 5 2

Laboratory Support

Laboratory Assistant
(optional)

10

4 I

c. Duties and Responsibilities Of
TraihI/

ng Stiff

ti
1)-Course Coordinator .

This individual may be known variously astourse Director, Course
,Leader, or"by some other term suitable to the situation._ In most
cases the Course Coordinator will function in a dual capacity as one
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of the instructional staff for the course, In principle, anyone
of the Instructors could function as Course Coordinator. In the
absence of other factors,.it may be best to have the individual

. who bears the lightest teaching load-to act as Course Coordinator.

a) Before the course, the Coordinator receives assignment from
management to lead the course, after which he/she:

Obtains commitment of the other members of the training .

team for the course, Including Secretary nstructors, and'
(if used) Laboratory Assistant;

(2) Determines the composition and geographic origin of the
student body to. be trained

(3) 4velops a working chedult and specific staff assignments
for all signific milestone stages of course preparation

. and implementation;

(4) Meets with course staff, distributes instructional guidel
and related training materials, and reviews the preparation
plans and day-to-day working schedule; assigns 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) Identifies which, if aay, available options in.procedures
.

shouldbe taught for compliance with directives of the
governing regulatory authority (-ies);,

otu

(6) Prepares(elinoumement of-the course, and distributes it as
appropriate to the potential studenglpbody;

(7) Reviews classrooi and laboratory facilities, making arrange-
ments for any required repairs or adaptations;

(8j In consultation with Instructors, reviews availability and
condition of all equipment, supplies, andother training
resources required for the course; and ma es timely arrange-
ments forirepair and ng intenance, reorder,,or,borrowing of

,needed items;

,

(9) rranges for supplies of stbdent reference texts and
associated training materials;

(10).14brks with Secretary in registration of studenti and in
all prewcourse--emmnuni-cations_on_schedules, local housing
and transportation, and other pertinent matters;

(11) If the course is to be conducted in a "field" Tocation,'
coordinates timely arrangements for staff ttavel, transpor ,

tation of equipment and supplies, arrangements for training-
acilitiecrocal housing and transportation, determination
favailabilttpand location of dining facilities, and any

other' preparations required for course conduct away 1,r0m
normal base location;

38
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(12) Initiates periodic and timely checks with other training
team members to.assure that their pre-course preparations
are on schedule and that preparation 6f required resources
is'moving ahead according to plan. Takes action as ne-
cessary to identify problems and to expedite solutions
as the need arises;

(13) Represents thi training team in all formil.coMmuications

with management, hostorganizations,,studentt, and with
commercialor private sources of equipmentlnd supplies.

b) During the course, the Course Coordinator:

).

'- (1) Takei charge of course opening exercises including student
registration, welcbme and staff introductions. Presents
and discusses course objeCtives;

. '

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

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

(4) Provides CoUrse Secretary with timely informatton necessary
4, for preparation of course certificates; signs course cer-

tificates as represeritative of the course training staff;
.

(5) Presi, over course closing activities, including award of
certificates.

c) After the ,course, the Course Coordinator:

(1) Reviews and evaluates with the instructional staff all
matters considered pertinent to the effective implementation
of the course as Mined, developing proposals and plans,
for adjustments as necessary for future offerings of the
course;

(2) Orders repair, renovation, and reOlacement'of any equipment
_or supplies that require such attention;

(3) Coordinates return of any borrowed, resources used in the
course;

. ;

(4.) If course was conducted in the field,coordinates repacking.
and return shipment of bill equipment and supplies;,

(S) Drafts),coursesammary/evaluatthgfreport;
40

(6) irepares and forwards. any reports required.0 other
supervising, coordinating, or finandipg authority.*,

-

1
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2) Course Secretary

The Course Secretary works under the direst supervision of the
'curse Coordinator, and.prepares or arranges preparation of all

(formal communications, procurement,documents, training materials,
and records required for/course-preparation and implementation.
The Course Secretary also providet office support work for the
course instructional staff in all matters pertaining_to course
preparation and implementation,

a) Before the course,-the Course Secretary:

.(1) Workg,with'the Course Coordinator in identificatteeand_._
,preparation of copiei of all pertinent course materials fior-

_....;_use i4 planning conferences between^Course Coordinator and

the instructional: taff, including Instructors' copies of
working schedules for course preparation, course agenda from
preliminarle to final draft, s ffcassignmehts, Instructors'
instructionalpacicage workshee all student instructional
°materials and associated data's . student-evaluation
shAllSoguizzes, and any other typed or printed material
prolefor course yse;

(a AfterCourse Coordinator's conference with instructional
staff, and resolution of decision making issues, arranges
for printing (or reproduction) apd assembly of all materials
indicated under (1) above: in a quantity adequate for
projected use requirements;

(3) Arranges for printing or repi:oduction, and distribution
; of the projected course announcement as directed by Course

Coordinator;

.(4) Serves as Registrar/maintaining roster and records of
students submkttIng application and accepted for adm sion
to the course, prepares,routine response to students'
announcing acceptance with information as appropriate on -

c4mrsedatea.and schedule, local "geography" includin key
addresses, hotel/motel/dining inforMition, local sporta-
tion information, and any other.infonnation which will-
simplifppersonal planntAliof registelttudenWlw

'(5) Prepares, or arranges for, all individual student suppliet,
including registration cards, course manuals, note paper,
pencils, name tags.(1.for wearing and 1- for use at class-
room seating position), course certificates, etc;;

(6) Prepares orders or procuriMent requests for equipment and
supplies needed for the coursebased on speclftcatlons
provided by the instructional staff;

(7) If the Course is a "field" presentation, makes arrangements
for shipment of equipment and supOltes to course site and
return, staff travel schedules and order of tIckets, hotel.
reservations, And associated functions; ft,

4
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(8) Pirepares the classroom for use in the course, including
- oistributiOn of individual student materials tojeating

positions, arrangementslor classroom organization'of
audiovisual projection oeplaybackLequipmant, chalkboatds'
and associated supplies,.and othir classroom needs*

° (Ordinaribt, the Course Secretary does not travel to a
J "field presentation; this,function will have to behpro-
:- vided through special arrangements_wit$ the host organization
'at-the course site.)

_

b) During the course, the C e Secretary functions as an
- "unofficial staff hostess,' and

. (1) Attends,course opening exercise, assisting students in
.....conpleti,01 of registration cardrand,associated recoPds;

(2)Preptres courseummary resist tion information, prepana
class roster on first day of course end `distributes copiel"'

' to students' and inStractors, keeping unites for future
records;

fa

(3) Provides cleridal/secretarial support'to ourse"CoordinatOr
and instructional staff as required;

.

,

ikk

6 -6.

(4) Receives incoming.iail, and message; for'S'taff and stuaentti"
expediting communidations to.extentpractical and feasible;' 4

(5i, Prepares course-certificate:710ecifisety Course Coordinator 1111

. .

on last day of tourse;

. .,

* (6) InspecticTassroomdaily, making arrangements as necessary
for coadination of deficiendies in janitorial services,AI
and persona ln c rrects minor deficiencies to extent feaiTbTe;

<
rrects

(7) Atte s and palkici r at in tourse clqsing exercises.
A

,

c) Afterthe course, the Course Secretary: . .110
,

, . . .1% 7
(lrjprepares typed coprtOf all reports~ drafted by the.Cotorse.

Coordinator, andlorwards,reports as,

(2) Places purchase orders or procurement requets for'cepair,
.. . a

renovation eplacement of equipment and supplies as
directedby -Coups Coordinator;

3
:

(14 Removes all, course s plies from the_classroom, retqins
...:6 borrowed resources,leavbs'dlassrooCin onditfin suitable

',for useby following claps,fihis does not'implif janitorial
services!); e '.

I
(4) If course is tcmducted on, petitIve basis, inventories

.all consumable classroom supplies including data sheets,
woOksheets, quizzes, course schedules; and the,like, and

.--, reorders 01..vi"des for reproduction of any iteinsicdming
'into short`seroUbply:.

41
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-3) Instructors-Chemists
..... , .

...
a) Before-th course, each Instructdr receives course' duty assign,

,.merit from management,and: . .

it (ly is with Course CoordfAttorJor discussions stf course
plans, objectives, and for velopment of day146-day
course preparatibn schedulp;

. .
,0(

(2) In'confeinctwith.eourse Co rdinator determineswhicp of.
any options n tests nd mda ements will be taught,

co determines lesson jibes to be fdllowed and studentreference-
- materials to be-used, and solves any other problems on. .

instructionarmaterials,Iftir content, and related matters,
which should be determined befortehaftp;

.

;,,

a) -
) Revidvs'requirementslor equigmeni4\suPplileSpaUd

training aids, ana.other. training resources to b in -N-,
, individualjutructionallassignmenti. Performs dOu n

upkeep andmaintenan6e proce4fres; prepares supplies nd
reagents required to be avaiTabikfor student use., Prov
I..Course Cootdinator with timely',4etailesi information on
speeificationvfor all equipment supplie and other tra tng
,resources which milt be-purcha rented,

1

the course;
"rrowpd for

4) If the course is to beftonductedAn a."field TotatiOpi
packs equipment and supplies for shipment to tfratthey .,
wi14. arrive at destination in good condition identifies
to the Course Coordinator theequipment and s poles which
should not or cannot.be shipped which should vided '

otherwise...at the course Cite; ;-. /
4

(5) 411 classroom abll laboratory instructional
presentationsto Ole extent necessary to assure effective .

performance'within the4c6edulegtime a1lotation; a
t I ,

1

(411T.RevIews and practices all tests for which'he/shellas:
. f responsitilitras primary Instructdr.;bassui.e personal

. proftcielcy i .adequacy Af pre-course plans mid prepara-
l'tions. Sup s -cou'Iite practice of'thOstwhoyill
"serve as assi nstructors for the sts;_ .

'i (7) Prepares to serve As assistant In for specified tests ,, 1
-, ,

.M9P;re- -^4. andimasurements, developing pers roficlency through
44 *.

pre-course practice under supervision of theapplicaOle . . ..

. primary Tnstructor, and prepares to teach the tests And
. measyrements.10 accordance with.techniques specified by thepi.imarypstrucfotk

.

(8)'Reporit Periodicallyas requested to the Course Coordinator

.

on status of course preparations, and cooperates in Working
put timely procedures prtheir accomplishment, IfT7.-

.

Ik
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/
b) During the course, each Instructor:

(1) Attends and participates in course opening ext es;

(2) Serves as,primar instructor for the tests and surements
assigned to him/ r. In thiscapacityte/she is responsible
for all class instruction on the designated subjects,
-leadership of all laboratory instructton, collection of
-(or arrang nts for) samples for laboratory examination
by class tudent performahoe evaluation and associated
record -for submission tolCourse Coordinator, and student
coup ling on pertinent matters rillated to area of personal
res nsibility;

6) As
of

.

ists primary Instructor in laboratory instruction phases
tests'and measurements.as assi§hed, includingpre-

toti-afid organization;-para

(4).Attends and participates in-all classroom start-of-day
evaluation sessions on previous.day'T student performs

-(5) Attends-and participates in collie cloSing exercises.

c) After it5course, each Instructor:

41) Reviews the course implementation experience with the
,Course Coordinator, mutually developing proposals and plans
fors future offerings of the 'courses

(2) Evaluates conditioh of all, equipment and supplies, initiating

action torepair, renovate,-or replacean9 items fpund'de-
ficient,or in short supply; r-

.
1

(3) Takes necessary action toput laboratory 106 state of
. neatness.end order for'necupancy of the next course (this

does not imply. janitorial service!) k

-(4) If course was conducted in t e field, repacks all equipment*

institution, after at least
ial cleaning of all dl or c' minated glassware;

And U lies for return to h
sop kfi

(5) On re rn of shipment t6 Kobe institution, unpacks all
equipient and supplies, returning it to designated custodial
site, including return of borrowed equipment and other
returnable resources.

. 4) Laboratory Assistant

o The Laboratory Aiiistant'is-designated as moptionat".in the staffing
Plah,but services of/aLaboratory Assistant are strongly recommended.
This is particularly urged in a Prxedtraining installation where

4?his and other curses are being conducted on a continuing or repetitive
AmtAs4 The Laboratory AssistantliForks-particularly in support of the AP
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instructional 11-54ff. .The Assistant will be given routine tasks
whichwill free the instructional staff for more specialized or
complicated tasks associated witb"the planning, preparation, and

-implementation of the tratning.

a) Before the course, the Laboratory-Assistant;

(11 Works closely with the instructional staff members, per-
forming standardized tasks-as specified in the course
preparation plan;

(2) Organizes laboratory-supplies and equipment for each pro-
cedure in such a way as to permit distribution to the
students or to their working sites with makimum efficiency
during the course presentation;

41

(3) Assists Course Secretary whereverfeaSible in assembly and
organization of.student instructional matierials, classroom 1p

ation, and related tasks.

) During the course, the Laboratory Assistant: ,#

tar a

(1) erforms all possible task's in support of primary In-
s ructors in setting up student.workrpositiqnscollecting

returning used glassware, supplies aetequi0Ment, etc,,,
o central repository; 4

(2) Cleans'an& maintains all glassware and tAlievexcepting'
those stipulated for student,performancev.

.

-- .

t
(3) Notifies' primary Instructor promptly opnY Noted dis ..1...-.,, :

crepancies or deficiencies' in iupplfes'equipitent, Or

planning :which would lead to problemp $01mpIementinfthe,''
.

1
course; . ; AP '

1 , a' ).. .

(4) In field courses, packs equipment in shippi4 caIs as

mor"' rapidly as its use has been coMpleted,for the course.
.

;c) After the course, the Laboratory'Assistint: -

, 1

(1) Assists Instructors in all eqUIpment 4nd supply lnspectibn,
renovation, and return to proper locat4pn; . -- .

1p

-

_-,

(21,9uts laboratory in state` of neatness ancrorder preparatory -.
_

to use for next class; -IP ,

,,

"(3) Prepare any stablelesupplia'required for next offeringof
the course, within limits of technical capability.

44
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2. Training Facilities

This course requires both a classroom atid'a laboratory for class use.
Effective presentation pf 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 -location it is
unusual that all desired features of a training facility will be met;
but with timely attention most probleMs can be solved or at least
partially resolveAd.

a. General Considerations

1) Spatial Relationships

Classroom and laboratory should *separate, but close together:
Much of the instruction requires frequent shifts between class
room andlaboratory. Therefore, the classroom and laboratory

. must not be in separate buildings, and should not be far apart
within any structure. ,,, 4

No,

2) Associated Comforts

a) The classroomofind the laboratory should have a comfortable ''
temperature, be free of obvious drafts, be well-ventillated,
and should be well-lighted. It is, of,cOurse, possible.to
develop specif4cations for acceptable temperature ranges, light
intensity ranges, humidity, etc.; but there is no substitute
for exercise of good judgment.

b) Suitable restroom and drinking fountain facilities should be
convenient to the classroom and laboratory: .

c) SMoking:

(1) NO SMOKING IN THE LABORATORY. There should be no compromise
on this.

(2) Sow schools permit smoking io the classrooms. If this is
the practice, it is advisitle to locate ashtrays so.that
smokers sit in an area where their smoking will not disturb
others..

3) Lunchroom Facilities

7---:7-4ost 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, quality, and,price are satisfactory.

lir4) -Comments to Cl about Facilities. N

- a) On the firs -day of the'course the general orientation'should
include such information as thfi class needs on the location and
use of facilities and conveniences for class M.

4111 AT.EMP.( .2)8.7.77 .
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b) It is strongly urged that the entire strtning staff never at
any time indulge in apologies or, criticisms of the classroom
or laboratbry facilities, being usea,. Such remarks serve no
useful prupose and can only detraCt,Irom an effective program,
provided -that everything possible haSlieen dine beforehand to
resolve existing problems with facilities, 'Student comments
and complaints should be given an honest repsonse, bdt such
comments from students should not be regarded as an excuse for
staff to enlarge on the spbject.

b. Classroom

1) Gilieral FeaturFs

kl,,Door at r ar pf room is preferred; this permits en f late-

rk

comers w thout excessive distraction of class.

b) The classroo; should be free from excessive ext(raneous noises,
such as from construction projectsaheavy traff c, or, from
aircraft.

c) The classroom should have adequate electric power outlets''
(115 V) for use of audiovisual equipment. The receptacles
should be inspected for assurancethat they are'compatible with

. the-plUgs on the audiovisual projector equipment -being used,
and adapters and extension cords secured as recndired.

d) Room size Should,be adequate for seating 18 students,,plus

providing-for instructor equipment, projection equipment, and
a modest number (4 to 8) of intermittent visitors to the
classroom.

e) The classrtiom should be capable of being darkened quickly and
effectively for use of projection equipment or television.
Room dimmer lights for indirect lighting (not striking the

':screen directly) are recommended in fixed training insteta,-
tions, but can be dispensed within a field training situation.

.2) Student Facilities

a) Ideally, students should be seated at. tables, with all seats
facing the instructor's area at the front of the classroom.
Each stude%t should be allocated 30" or more Ortable width.

?!

The sidearm chairs so fa iar in.the classrooms of secondary
scnoals.and colleges may used if absolutely necessary, but
are distinCtly inferior crtables forstudent work. .....

b) Student seating so, ld be at least two screen4Nidths from
the *election cree a yning a 6' screen, no student closer

A than 12'. from he screen anenot more than.6 screen'widths from
4 the: screen (a§a suming a 6' screen, no student mote than

36' from the screen). Furthermore, all students shqul be
seated seated within a '300 angle to the left and to thtlright
of:a line from the middle of-the projection screen to the
projector. , 1'
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3) Classroom Instructional Facilities

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

b) Demonstration table at'frdfit of classroom, approximately
3' x 5'

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

d) Audiovisual equipment

(1) Public address system (optional lit recommended) with"
lavalier microphone with adequate cord length to permit
instructor to move aboUt at'front of olassOomn with
relative freed6m 1,

'4),(2) Projection Screen (for size consideration see 2) b aboive),
matte, beaded, or lentidular surface

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

(4) Pfojector, overhead type, for use witKprojectuals -

approXimately 7" x 9"

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

(6).Television tape playback unit (3/4" cassette type.,"U-Matic"
or equivalent)

(7) Television recelOtr, commercial type, color, 19" diagonal
picture, or larger At least one receiver, preferably. two

c. Laboratory

1) General Features -

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

. b) Should priivide for students to stied at laboratory belches which
are-approximately 36" from.floorto bench surface.

c) Conventional laboratory services should ("available at student
work areas, including 4jectricity (115 V), gas,, and vacuum.'

4 7 7-3
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d) Space between benches should be adequate fa.i. students to work

without interfering with each othef, and to permit 'free move-
ment of instructors in'the student working area.

e) Safety features of the laboratory should be checked, including
locationand condition of first aid kits, lire extinguishers,

-emergency showers, eye-w b facilities, and other emergency
equipment.

2) Student Facilities

a) Provide at leasji 6' of bench width per student pair. While
students will work in pairs to the extent ttit they will share
certain limited equipment, each student will perform all tests
and measurements.

b) Provide bench space or flbor space as necessary for laboratory
equipment. described in the equipment and supply lilts, such as
balances, ovens, waterbaths and other items not assigned to
individual student work. . ia

3) Laboratory Instructional Facilities (

a) 'A chalkboard and demonstration table are recommended.

b)'Povide t least 20 square feet for reserve supplies and equipment
of each nstructor.

. .

a) For Meld courset, provide area for packing and unpacking;areao
for equipment to be shipped. This should be at least 100square
feet of floor space, with.at least 20 square feet of table tpace.

d. Security

Valuable property is used both in thefolassrbom and in the laboratory.
Some of thi items are'OarticUlarly susceptible to theft. Accordingly:

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

-

2Y:Be sure that the necessary keys are available to the instructional
staff at thei -r need.

0 1

3) With-field eimirseS, 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 axailable,by a host organization.

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

1
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3. Laboratbry Equipment and Supply Requirements

The consolidated lilt in this section is for overall planning purposes.
For day-to-day laboratory requirements, see the,"IPW Equipment and

;Supply Requirements" and the "IPW Reagent Requirements" reach
Instructional Package Worksheet contained Part II of this Guide.

The quantities of laboratory materials needed for a course depend on
the specific laboratory work assigned to each student. For the con-
solidated list in this section, the basis for quantities required is -

the astignment stated in each Instructional Package Worksheet (IPW).

The abbreViitions used in the listing Ut refer to the various procedures
that might be.taught and the assignment given for each in the.related
IPW are stated in a tableprecebing the l'abdratory 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 tha 100 unit value.

y.

As noted, numbers repeese4t minimum quantities. 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
10M of extra supplies to, provide for student errors, planning miscalcu- .

lations, or other unforeseen events.

This list can be of greatvalue in pre-course planning, to determine the
availability of needed equipment and supplies, and to take action to pro-
vi4e needed resources. Further, this list can be of vital importance when
planning for courses to be conducted in field locations. Copies of the
list in the hands of the Course Coordinator and a representative of the
host organization can be used to determine which will provide needed re-
sources, on an item-by-item basis. When the responsibility is assigned/

accepted, this can be annotated in -the "remarks" column, with 6 copy of
the annotated list in the hands of the Course Coordinator and a copy fQr fhe
representative of the host organization. Each can then use the annotated
equipment and supply list as a checklist for carrying out his own agreed-
upon responsibilities in preparing for thd course.

gf
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A. CAPITAL EQUIPMENT (More than $100.00 Unit Value)

8-2

,

Quanta! r: ,

DESCRIPTION
.

# lass

of 18
REMARKS 4*

Balance, analytical with a 0.1 milligram
sensitivity ,

' 2
_.-

For weighing reagent chemicals for the.
preparation of standard solutions

Refrigerator capable of maintaining a
4° C temperature,

1 For storageof standard solution

Spectrophotometer, absorption

A

,

1

.

.

For tolorimetric analyses
, v c,

Water Bath, constant temperature to
maintain,55* 2° C

.01

* .
For boron procedure

/ 7

_

e

Water, still and mixed bed ion exchange.
resin' cartridge to prepare metal free
distilled water ,

. 110k Water used in all reagent preparation

..,
._

Balance - trifle beam 0.1'g accuracy

_

1 !Used for weighing reagent chemicals

pH meter

.

..

.

3
(L.)

For pH'determination of samples'
Al

,

Atomic absorption, spectrophotometer

. 4.

S . .

2 For metals analyses

,

.
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DESCRIPTION
Class
of 1R REMARKS '' 'IP

I i
;

Pressure regulptor_yAbcel. twit), _stage__ _ ._____.__
i

_ "
-i-igulifor designed to deliver acetylene
(CGA 510 fitting)

\

--- 2- -- -roi fuel supply to AA spectrophotometers

,

.

Pressure regulator valve: two stage for air
(CGA 1340 fitting) .

2 For air supply to AA spectrophotometers-

Magnetic stirrer - hot plate and magnet retreiver

,

1. For preparing reagent solutions

dir
Steam bath and- fume hood 1

. ..

For evaporation of samples

Flameless Mercury Analyzer Syitem - Coleman MAS-50
or equivalent ,

1 For mercury Otermination
,

C

Recorder (optional)

, .

, 1

.

For mercury determination

.

Flame Photometet A For flail* photometric procedures

Oven, drying (1000C) 1 For'iodium and potassium determination

52 .7
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. REUSABLE EQUIPMENT Itess Than .$100 Unit Yalue

r.

-

8-4

bESCR1PTION,
.

(. '
..

4

:. QUANTITY FOR
CLASS OF 18

REMARKS ..

.

1

Aprons, labietory (plastic 'acceptable)' .
1

.

t
18 ,

, 4-

Beakees,100 ml 4 ""

.
,

4

18
. v.

.

.

A - 17
Beakers, 150 ml

.

18' .

.

Beakers,./250 ml
.. . -4

,ib,. 4
18 Atik/

;Beakers, 606,ml- ,

,
-
.- ,. ,

, , 18.

Bottles, glass, 250,mlwithll#ss. stoppeft
,

i.:.
,

\

V%
% 18

. .

4

Bottles) glass, 500, ml witty glass stoppers. Ir:' ft.4410w.r4 9
...7

I

.

Bottles, glass, 1600 .4- with' glass stoppers: . 27
II , ....

.

341b, pipette . . vt). - .

. "it

9 . ..

.

Buret, 56 .M1 91 ais .

-_,

. , -, . ,
J . 9

,
C y 1 I n d e r , graduated, -1'0 ml
.., . . .

18 ,- .. ,

. Cylinder, ,graipted, 50. ml .40
,.

. 'g
,

Cylinder, diluted, 10 gil
.

.

._
. .

N

' -9-
..

.

.

Dishes,
4
evaporatin olelain;100 ml

.,. . . , 41 54

.

.

.

Flasks, -voTumetric,;100 ml//-I . .

.

152
,

. .

. ""

Flasks, liketric, 1000 ml'
--r c

13 .

.
.

4'

4

4



I

s .

8' I

0FSCRDESCRIPTION

. .

-
QUANTITY
CLASS OF 18

FOR

REM4 RKS

.
#

.
,

Plkskst erlenmeyer, 125 ell
t

,
*

.Flasks. erlAmey.er, 250 ml 9
, .

Fl,a4s,.errenmeyer, 500 ml
N --7.

9
9 - . -\,` .

Funnel, quted, 60°, 50 m, diameter 65mm, stem
_

9

.

N

4.

.

Funnel, 80 m diameter . .

1

9 . .-. 4 .
'

Mortar 'and -pestle, 70 ml porcelain
a_ ,

.

Paper Cl ips
. - .. ,

9 * , *
Pipit, Mohr; 10 ml

N, .
4.

.
9

.

Pipet, voliknetrl.c, 1.0ml N .90
.

Pipet, _volumetric, 2.0 ml , e 9
,.._

,Pipet, volumetric, 3.0 till- .. ,?fi

Pitt, volumetrk,' 4.0'm 1 ,

..
9

, .
.

Pipet, volumetrie, .6 ml'' .
, 9,

,

Pipet, volumetric, 8.0 JO .
. .,J

9

,

Pipet, voumetrit, 10.4 ml - .
.

9. -\ ..

Pipet, volumetric,,50.0ml . I , ,
. .

36 /
. . .

,

. ,
Pipet', volumetilc, 100 ml

.
-...

9

ging Standnd 3 inch ring t.

.
.

g

.
.

50

- :-.111.

IP

8-5
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A

.

1

ti

. .
DESCRIPTION QUANTITY FOR

.CLASS OF 18

Ft KS 4

.a.,.
Stirring Rod,'(policeman), six inches

,
.

9
.

v

. . .

.
.

Thermomiter, degrees.C .

. k
.

,r,-

Wash Bottles, polyethylene, squeeze typ,
.

.
9

.

.
..

. .

Watch Glass, 100 ml diameter.- It - _,, . 9 . \ .

. ,.

.

1

.. , s
A

.,

.

8-6 .

* Quantitiesigpen are for participants. working 'in pairs.- To equip class working individually double numbers listal.

r58
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4

.

CONSUMABLE SUPPLIES

a

11*

,

6ESCRIPTION
.

'

/

QUANTITY

IP

REMARKS

N .
For a class 'of eighteen.

.
.

.,
.

fk

Acetylene c 1 DOT - 8a1)

.

1

.

.

4
,

t:-_,

Air (dry grade DO.) -.3.0a 2015

.

.

1

,.'

.

.

. ,
,. i . .

:
.

.

Ammonia hydroxide concentrated
. . ,

. .

4

5 lbs

-,

.

.

Boric acid (H .2802), ACS; reagent
anhydrous powder

..

11

I.
1 -lb . --

.

.

-. .

,
Bromphenol blue (ACS) .

4

t .

..

4,

41.°

. 5 g
.

J

.
-* '

Brush: bottle A'

A

3

, ' ,
Foi cleaning glassware

,

..sr,,

Calcium Carbonate , 1 lb -

.
n

.

,

_

Carbon disulfide (ACS) . 1 16
,

.

.

. ,

-v ,

. .

r
.

:hloroform -(ACS)
.

.

. ,, 1 lb .

l
: -: 6

- '

. _ '. .

.60.

4

Or

61



C. CONSUMABLE SUPPLLES '8-8

_ .

.
4 -

.
.

DESCRIPTION QUANTITY . REMARKS

.Copper metal (ACS reagent)
.

1 lb.
, .

.

Curcuminipfastman No. 1179 or equivalent 26 g
.

,

.
,

.

. , .

EDTA (Ethylenedinitrilotetra-acetic acid . .
..

disodij,nn salt) 1 lb
_.

.

,

Eriochrome blue illack-R indicator 5 g Ilk

, -
. _

I
. .

Ethyl alcohol, 95% . 3 kg r
.

.

. . . .

Filter paper, Wittman No.3 Btx- For funnel in Boron Analysis
II '

, '
.

.

Glass tubing (5mm diameter) 2 ft
.

.

. 0
Glass'wool 1 lb

. ,

4

Graph paper 81/2" x 11" 33blets
, .

.
7..

,

Hydrogen Peroxide, 30% . /PIP' 1 lb .

, .

,, o

II

Hydrochloric acid _- concentrated . 6 lbs
. .

.
.

Hydroxylamine sulfate (ACS) 1 lb . 6 3
..... . .



1

,

DESCRIPTION QOANTITY REMARKS.
.

Ilionizing column (r isher f 9-034-3)
t

.

1

.

Lables for reipent bottles , - 3 dozen

, t

Laboratory books ,

.

.

..
-

18 . 4

..
-.

Lead nitrate CS)
.

. .

. _

k lb
.

.

,

- ,

Magnesium metal (ACS reagent

N.

,41

1 lb .,,.
't

.

,

Magnesium perchlorate (ACS)
M _ _AK- P

al lb
. .

,

'1,4

i

.

Marking pen or wax pencil

.

9

. .

.

.

Matches, packet
AP : 2

. .

.
.

Mercuric chloride (ACS)
r

1 lb:
.

.

,

.

, -

Methyl red indicator
-

.

. 5 g
.

.

.1

Nitric acid, ACS reagent ,4;ibs
,

Nitric acid

.

- cOpcentrated 4

4..

\ .

10 .

5'lbs
. .

,...,

Ah. J .

P 8-9



C. CONSUMABLE SUPPLIES

8-10

DESCRIPTION
4111- .

QUANTITY.
.

REMARKS
.

(Italic acid, ACS reagent 1 lb .

c)
.....

Oxygen 1
.

.

.

1 cyl .Por flame photometry
.

pH paper (phydrion) fly
\5 e

- I package, .

Potassium chloride (ACS) b' 1 lb \
.

. -

Potassium dichromate 1 lb
.

.

For cleaning,glassware
.

(
Potassium permanganate (ACS) 1 lb' .

.

-

Potasssiup.persulfate (ACS). ,
. .

1 lb

.
.

\

,
.

.

Pyrrolidine (ACS)
.

.

4 lb
. .

.

e-
.',

. .

Soap
.

.

1 lb - For cleaning glatsware

. .

Stodium chloride
.

41

.

I lb

.

. .

Sodium dichromate (ACS)
. T

1 lb..
.

,
.

.
.

1 '
.

Sodium hydroxide ,

66
. -

1 lb.,
......,.

_
.

II/ .
. .

r
t

. .
P

. .



C. CONSUMABLE SUPPLIES

4 , 4g`

4
,

" DESCRI \HON

,

.

QUANTITY
.)

.

. .
,

6 REMARKS
s

,

.

Sponges .

..

.4

9
.

.

,
...

Stannous sulfate (ACS)
.

'' 1 lb ..
4F,

Sulfuric acid (ACS)'
4

,
.

..

1 lbw ,
* . . 4

_

.. .
gi '

Ticues, lint. free .

,
."

..-

9. small boxes For wiping' spectrophotOmeteir cells .

.

TOW,. i S g paper

.../.

0

.---
4 packages

:

-4 if

. .

.

. $1.

Water, ,distil1ed, metal free

'

.

. .

,.

5 kg
0-

,, ...

Wqghing boats, disposable.plastic .

k

3 dozen

,

Zinsc metal (ACS reagent)

.
.. . 1 lb .

i ..

41.0' ..

"%,,
. .3-.

.

. .

. . .

7 . 4 -,
.1

(

i63 .,- .

..

.

*

.

. -

.

.

.

-.

, ..., . '

..

.

/.
.

1

. - ..

. ....

I

*

0
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4. Instructional Resources .

a. Introduction'

Most training instiputions will make the fullest possible use
of pre-exists ng Instructional resources., The purpose of this
section is to describithe.natUre, sources, and availability-
Of instructional resOurcessuggested for use with this course.

1) The lnstructional Package Worksheets (FPWs) lh Part II of
this Manual and the student reference text refer to a number
of different instrhctional resources.
These' include:

1/4

a) The student reference text itself;

b) Audiovisual train* aids; and

C) Supportive refereves .

2i Ipstrukt 1 resources are discussed in this section from
the vi@Wpoi t of the sources of the materials:

a) Resour s develope6 by United States E,1ironmental Protettion
Adency°(U.S. EPA)

9

b) Resources developed.by other Sources; and

c) Reso4Irces already in Oossessi n-df the training institution
.

conduc,titig this course.,,, , , ';

b. Ihstructiohal Resoqrces Developed by U.S. EPA

. toe
1) Student Reference Text and Staff Guide for; the course ffEfflaent

Mbntorigig Procedures NUtrientss:

1. a) While 70resent''%uppl les' last, a.sample.copy can be deflic ated)
is an:liable ofi:specific regmest to:

.

44iitionel.Teeirling and Opet'atiohal Technolo§y,Center
'ATTIU Training InformOtionClerk*
U.S. Environmental Protection Agency
,Cincinnati, Ohio 45268

r
b) ROTC has negatives.bf the Text and Guide which are available

for temporary loan qn request of a sponsoring Agency,wishihs .
' to duplicate theindterlais. . ,

AT.EMP(164.2)13.7.77

I,.

Or

1/4
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.
,

c) NTIS can supptEopies bf the .Textnd .Guide. A paper

. ish : copy of the Text (PH-261-290/AS'I'costs'19.75: .
Alk

Contact NTIS"for 'the identifiaattbn number and cost
of a paper copy of this Guide..- .. , ;.,

4:._..-. r.

.

.
A microfiche co of either the Text or `,Guide is also
available from NTIS at $3.00-,each.

i

.S: Department bf Comffierce' .

National, Technical Information Seryice
5285 Port Royal Road .

Springfield, Virginia 2151 .

.., .

d) Your state agency may be to.arrange.a direct supply
of the texts and/or guides. Before,ordering/reproducing
materials, you might consult with your state agency bout
this possibility. : `.-

.

2) Audiovisual Training Aids developed fOrthe course: (

a) Audiovisual training aids are listed ip the respective IPW's
for this course...

, 1

b) How to request :loan of audivvlIwil ining aids:
4ilut

(1) All items described in the IPW's are available on
,scheduled loan from 'NTOTC to institutions ,conducting
this course. Requests should contain the information
items on the "Request for Loan" form ( next pager. .Send

requests to NTOTC at,- the addressigiven in b.1 )a)- above.
4

(2) It is urged that materialsglesjred from NTOTC for a '

specific course offering arequested in a single,
consolidated communication: This will giveTgreatest
assurance of a'well-coordinated response. .Because
these requests ordinarily will covera number Of
different items, telephonic requests should not
be made.

4

AD

,a

a

1 . .



V

a

6

REQUEST f0&.. LOAN
AUDIOVISUAL. INSTR ONAL UNIT

Title and 'Catalog No.
1

vi

Intended Use.
"

Preferred Date- of Use:

Alternate Date:
. .

BORROWER'S NAME

.
Title

Organization
1

Address
J

g

ktna)
Phone' Numberw(Include J

An Code): .

'There is no charge for use of the Audiovisual Instructional Units. However,
the BORROWER assumes financiel:responsibility for the *plue of all
loaned equiprnentand instructional materials:

. -

Unless special arrangements are madetith the loaning office, units
should te returned within twO woks. Returh the unit by REGISTERED,
CER TIRED or 'INSURED 441k IMMEDIAZEL Y aftei use. . .a

- .

/

war

1

(

*

f I

1

gst 4

9,-3
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(3) Requests should be timely. To assure effective"deliVery-
in timg,for use in theCourse, mequests shouldbe received
at NTOTC at least 45 days prior to thecourSe date. The
Center Burn, make every effort to ssure that
the requested materials are delivered to. requesting
institution several da/s prior to the.start of the course-

, in which they are to b! used. This will Permit review'
and practice by the instructional staff,fot the most'
effective'use of such resources.,

(4) It-is expected that, all borrowed,resburceS be returned to

141 the Center within two weeks affeP completion of the, course
440 which they are used.

1(5) With ,re borrowed trainilksources, it is irequested

that t e user provide the Center with an eValuation of the
training resoirce(s) used. In this manner the experience,
of users can be a factor in continuous improvements and
responses to problems in usillgighe resources'. All..reports

use of:such resources should include thgrumber,of studenis
with when the material was used. ,

3) Supportive References:'

a) Manual: EPA-EMSL, "Methods for Chemical Analysis of'Water461,'
WaStes". This is the reference source of all the methodspfe-
rented in this course in the tffluent Monitoring ProCedure,(EMP)
format. Address requests for a copy to: -

U.S. EPA
Office of Technology Transfer

i Industrial Environmental Research, Laboratory
, .

Cincinnati, Ohio 45268,
'

by. AV OatalOg: NTOTC, "Audiovisual InstructionalAnits". This is a
catalog of slide-tape instructional'units developedby the Center.
Although not developed specifically.for this course, Several of
the units are on course topics and might. be useful supplementary
material. Address requests for a copy to PCOTC at the address
given in b. 1) -ai bove.

) c) IRIS: A watef Q lity nstructional Resources InformatiOnsSysta=m
has been developed through an EPA training grant. The "Master
:Reports" contain availability information and descriptions for
02300:entries of Osiructional and resource materials. These are
printed matter, tljstes; fjlms, slide-tape units and,vIdeo tapes _

developed by varJed source's...fortraining personnel 444003*d in
all aspects of water qualityvassessment andAontAbr.t"Thust-IRIS
serves as a'ninformitiOn source of available, water.quality-training

. resources'covering aWide'range o subjects./

\
.

S. .1a

,i
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4), 6
.Th user does not need data essing equipment to use

4,

the System. Four of thecommo y used elements of IRIS'
(Users Manu41, Tables, Master Report, Subject Index) are
currently available.

(1) While present supplies lait,-a set is availableto
qualifying educational 4Dstitutions and-training
agenCiei from NTOIC at the address given in b.1)a) above.

.

(2) Paper copies can be dered'as aSet of foiurvolumes
fromliTIS.(PB-?62. g23 , Set, 1120 pp. "Water Quality

'instructional Resources formation System, Volumes
I through IV) for $31.0. .The NTIS address is given
in b.l)c) above. 'Microf he copies cost $12.00 per`-set.

micro opies of individual volum'es can
ordered from NTIS at the addresS given in b.1)p)

Sin -this information:

(3), Raper

also
.1bove

I

- 224/AS, 99 pp.,"Water Quality Instructional
rcesAnformation-System,' VolualiiI-Users Manual"
00. (microfiche $3.00)

PB-262-225/AS, 96pp., "Water Quality Instructional
Resources-Intorthation System, VolumeJI-IRS Tables"

'@ 1610 (microfiche $3.00)

PB-262-226/AS, 494 pp. "Water Quality Instructional
Resource Infdrmatitin Atm, Volume III - Identification

-Number Master Report" @ $12.50.(microfiche $3.00) '4

PB-262-227/AS 431 145.4 " ter Quality Instructional .

Resources InfOrmation Sys em,,VONMe IV - Subject
Index" 6 $11.75 (microfich .00')t,

. structioval Resources -Devycped. by'0ther Sourcei '

. l) Minimum techni references which should be incpossession of the
instit dude? ,..v

. .

ti ..,,,i

-,'a) "Standard Methods for the Examinatio'n'of Water andlietewater"
0(),4th ed), APHA, AWWA, WPCF. Availabk from Publicirions Office,
American Public Hefilth Association, Inc., 1045.18th Street NW,

. Ilashingtons 1
'

C.., 20036. .

,.. . -r-,

b4 "Annull Book.of Standards"-Part 31, "Water", 1975.
American Society for Testing and Materials,1916 Ra

.
. Philadelphia, PA 19103.

.. V
''' . ..,:"...d. ..

..0

. . .

.71

tlable from
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2) Audiovisual and Other Training Aids

al A wide variety of training resources is listed in the
A sponsored publication, "Water Quality Instructional

Resources InfOrmation System" (IRIS), cited in b; 3) c) above.

b) Information onsources of the listed.items'is provided.
,

c) Training 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 D.kector, National
Training and Operational Technology Center. Such resources, as
applicable, will be made known to other organizations which could
benefit from their uses

d. Instructional Resources Already in Possession of the Training Institution

1)-Many training organizations prefer to develop their own texts and
-audiovisual training resources.

2) To the extent -that these' resources can be, released for free reproduction

and use by others, institutions aro invited to"make such resources avail-
able to'otheMtraining organizations.

Uthe.National Training and Operational Technology Center is, prepared to
serve as a flcal point for making information about such resources
widely availffble, prOvided that copyright or other restrictions on
reproduction do not limit availability of such materials..

*
-a) Before encouraging other training institution to use such resources

in relation to this Course, ele4nts of FRA'will:
.

(1) Review the training resource's to deterthine whether the instruc-
ion is consistent with existing -laws, regulations,.and Agency.*

OGNicyi
7

(a) Review the resource for technical validity and educational quality.
' o
b) Materials found Suitable by EPA would be recommended to other institu7

,tions knowh .to'be pt'esenting this Course. A

O

9 -6

4) All tralniog resourcep referred to £ITOTC as available for use by others
will beladded to'the bverati inventory listing cited in IRIS, b. 3) c)4

. above. 4; is. hoped that a mutually supportive activity in this area
will, int tiMe, result in:

4,

'a) making IRIS a diversified, totailmckkource `system for tlining materials
.'which will be of the highest technicaloqualityl ,

...

. b) offering ,training institutions a wide variety of taps of training
.

resources;
.

c)Ilteducing the amount of,guplication of eff2rt that so often retults from
lack of information on What,ols available, from what sources, and how
obtained. .: v , ,,.

...."'
-

n- I
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PART I - COURSE PLANNING AND MANAGEMENT

C.ltecretarial Support

The key role of the office worker
be overemphasized. 'a"

designated "Course Secretary" cannot

.-This function has many elements including being the right arm of the Course
Coordinator,,being Course registrar, being', Course Secretary and being a "Course
Watghdog" to give the alarf 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 OF
Printed and Reproduced Materials - Summary.

1: Course Records and Record-keying

a. General Considerations

1) Complete, detailed, and accurate records should be establIshedior
each course presentation. Each course record will 'be a separate
file. In addition to the individual Cou?se files, it may be necet'sary
to establish a finder-syttem for locating the records of individual
students.

2) Response to Inquiries about Former Students

a) Students enk1111'in this course in order to acquire necessar
knowledge and skills to perform the self-monillSring procedures

It required for municipal effluents. ,

b) In many, 'if not all cases, satisfactory completion of this course

:.
will be a factor in the aCcreditation of individuals to perform
the analyses'and measurements, required for compliance with !IMES
Permits.

c)It is anticipated that numerous inquiries from former students
and from regulatory agencies will be addressed to the train*
institution. Typical recidtsts for information may include any
or all of the following:

. :

(1)'Verification.of attendance and satisfactory completion of
training; 1

(2) identification of the specific analyses and measurements
covered in the course, as well as designation of.the method

, . which was taught;

(3) Quality of,student.performance in the course;

AT.EMP.(164.2)11.7.77

2 r

\
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(4) Documentation of%any specific analyses, tests, or
measurements in which the student did not, meet the
required standard of performancel'and nature,of
such failure; and

(0.,Docum n tton of' any other events -which made the
.stude nusual. Jhiscould'be a record of exception-
ally hi h performance, or it could he a record of any
sptcific difficulty which arose (6 connection with the
student, within or outside the scheduled training ,

activities.

4Or
3) Reports,

lir %
Most trai g titutions require submission of periodic reports
on progress an achievements. It is $Nft to predict that manage-
ment or Cognizant 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.A

4) Retention of Records

The length of time cour4record files;should be retained is un-
certain, and must be determined by each institution.

Institutions having a system of archives for inactive files may-
find it convenient to retain course records in active office files
for approximately two years, then retire them to archives storage.
Institutions not ha4ino archives storage probably should retain
the complete file on each course presentation for at least five

11(

b. ContentsNof Course Files,
0,-

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

These arf:,

4

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

b) A student record notebook, usually a 3 -ring, binder, kept on
the Course Secretary'5 desk, or in a convenlent bookcase.

Both sectionsof the Course tiles should be maintained by *,
Course Secretary, and should te 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.

7

4



2) The file folder is 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;

c) Records of equipmeneand supply acquisition for the course?
through purchase or through loan (with information and ,-

records on return to owner);

d) Recprds 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);

g) Records of arrangementg for travel of personnel and trans-
portation of equipmentand supplies, arrangements for field
facigities, 4nd other records pertaining to a field course;

and

'h) Course evaluation commentaries by Course CoordinatOr and
other.staff members as appropriate.

3) The student record notebook is best suited as a vehicle for all
records and copies of communications related to individual students.
This may be organized effectively in a 3-ring notebook, containing
separator. sheets with alphabetical-tabs. The personal records of

each .student will be retained under the alphabetical tab corres-
ponding with his last name. In the student record notebook may be

found:

a) At the f;- t (before the "A" or the series of taped dividers):

(1) A regist ion summary sheet t owing record of standard

communicati s with ach acce0 student, fees. paid, etc...

(See page 12 1?);

(2) A waiting list'summary sheet Showing,record of standard comMuni...:
cations with each student placed on a waiting list prior to the,
course due to early maximum enrollpent. (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-filled class.-

0 This summary also isused to identify applicants who applied
for _admission, who were admittedand who failed to appear-
without due explanation ("na shows. (See page 12 -19);

10-3
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(4) A summary sheet recording student'performance (accept-
able or not acceptable) for each of the units of /

'instruction in the course: (Such a summary worksheet
his not been develqed at the writing of this Guide).

to In the alphabetical 'section of the student record notebook,
'each student's personal record will contain such items as:

(1) The application for admission to training (See pages
Jr- 12-7 and 8);

(2) topiet of all correspondence with the student (fee pages
127:11 through 14), except for the routine local information
sheets (See,pages,1245 through 18), one set of which is
kept in the loose file folder;

a ,
. (3) Record copies of student quizzes, data sheets, and other

individual. records of class performance provided by
Instructor.

(4) Copy of the certificate awarded at end of course which. is
a record of the measurements completed by the student in
a satisfactory Manner. (See page 12-22);

(5) Documentation of any information about the student judged
-to be of possible future concern or inquiry. (An-example
of such a sheet had not been developed at the time of
writIng this GUide).

.56
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2. Suggested-Student Registration Procedures

a. Introduction .

1) Purpose
Of

b

.Formal registration and enrollment procedures are intended to assure
that:

,

. .

a) The class cOnsistsW students for whoril the training is intended
and' designed;

\ 4 .

b) The accepted,:students meet minimum knowledgesand.skills required
for reasonable assurance of satisfac tory completion of the course;

c) Accepted sebdents areprovided-with adequate pre- training infor-
mation so'that tchof will make their personal arrangements and
travel sthedule§, to assure arrival at the appointed time and sk
place, with full participation throughout the programie training;

d) The'size of,the clais is in accordance with-the course plan; and

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

4r

2) Alternative Approaches to Registration
J .

-Three different approaches toregistration are considered 'here,
though only the first is described in detail. Most details of
the-second and third) identified alternatives can be inferred
through -study of the first alternative. The threelppeoaches
considered,are: _

.

-,
,

__.

,.. Registration by priority of receipt of applicatilin
*4 t

..4

egisl:raticln by comparative evaluation of all'appktsynts; and
.

. .41
A

c)' Registration for special coult offering at .request- 6f Wither.
.organization. Students are nominated by the muesting organiza-
tion and are accept Without further evaluation of entry-level
qualifications by-the training institution..

b. Registration by Priority of receipt of Application (RecOMmended)

1) Applicant

a) RegiveS course aanounc ent;

'Complete application secures internal appro.:el is required
in hfs own organization;

.c) Mails application to gegistra on office 'of the institution
-conducting thetraining.',, ti

,*-

80AT.MP.(164.2)12.7.7
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2) Course Secretary

a) Receives application; 10

b) As received, checks status of registration for availability of
class space, and makes appropriate notation on the application
or on attached transmittal slip;

c> Depending on b), records application either in the registration
saMmaty, or the, waiting list summary, in front of student notebook;

a) Delivers application totourse Coordinatop

3) Course Coordinatdr

a). Evaluates the student application and the space availability
situation;

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

(1) Accept the applicant; ors . 1101

(2) Notify the applicant of closed As enrollment, or
J

(3) Refer the applicant to the "Basic Laboratory Skills" ---'
before entry into this course;

t) Prepares a special letter tor.non-admissable applicants N
(or memorandum record of,other firm of communication with
applicant) which sets forth the reasons why the applicant

\is being rejected. Because of the compulsory nature of

the self-monitoring-tests on municipal effluents for'NPDES
Permit compliance, rejeCtidn of e bona fide applicant 174,

be a very set-ions matter, and shOuld be handled with care.

A

4) The Course Secretary

a) Prepares a standard' letter or special letter as directed, and

obtains signature of'Course Coordinator:

b) Places a file, copy 'of the letter and the application in the

app-ropriate place under the alphabetical tab section of the

student record notebook;

c) Rills the original letter to the applicant, and records the

the date of railing in' the appropriate place in the summary
records at the front of the student notebook.

fa d) Approximately 30 days before .the course, mails to each accepted.

applicaht a standard-communicatton, consisting of

(1)- A form letter of welcome to the course, including information

on starting and closing dates and hours of the cour'se,
41! 'tions and how to proceed to .the clatsroom are44 and related

information (See page 12-12); and

144
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(2)local inforiation Alpfulito outside visitors, such as
)

hotel/motel information, local transportation and, schedules,
a sclamatic'mappfthe area, and related 'information. ,i(See
pages 12-13 througt16); .

. * e) Recollis the mailing of the standard packet on the registration
v. , - summarksheet. .

_ , ,
%

b.

f) When applications are still being accepted within 30 daystlefpre
the start of the cpurse, includes the general informational

- MVerial with 4e-letter.of acceptance far admission.
.

' g) Or the first day,of 'the course:"
-,

4 .

.
,-0) Obtains a detailed registration caedafrom each student. Some

institutioffmay dispense With this record, though it can:be
, , of

y
value in report prAparation (See,page 12-20);

4. *

(2) Prepares any registration tallies requiredty requesting
organization(s) and/or, administrative regulations. (See page.
12-21);

, ,

41t

(3) Prepares a cla'ss roster of those in attendan6e, distributes to
Asa,-.staff, and keeps klpermanent'recotd copy in course files;

I

(4) Records any-"no shows" (apOlicants accepted for
trainial but who did not appear) on thecstudent
non - attendance summary record, sheet. (See page 1.2 -19)

4
C. Registration by COMparktive Evaluation of all Applicantt

A. r
,1) Appli nt -

a) Receives course announcement!,
0

. 0
b) Completes applitation and-sedures internal approvals as

requited in his own organiiation; %

. .

c).Mailfiapplication to registration (4fice.of the institution
conauophg the

t

training.
,

. , .

1 .he Course Se
-,

Cretarx

. a) Rev4ves the applications; .

.

,
-

.1.

b) Records receipt, of application ih a summary.record i strident ..

record notebook;

P

c) Ftles-aPplication instudent notebook;

d) Sends standardizedAkter acknowleiigi

'briefly explaining the registration proc
that deeiston on admission will be announ
days prior to ,start of the-course;

0

842
6 .

4! filP

he application, an
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'V r

rte
e) Deli/ers all applications to the Course Coordinator , approximately 1110

... 35 days. before start of theicourse,
) .

) The Course Coordinator

.al Reviews and evaluates all ,applications;

b) 'Seiftks students to be admitted,fOr training;

C) Pirects"Course Secretary to send appropriate standardized letters
and information packets as described in b. above;

, .. .

. .

AC-Special ,note should be taken of the particular attention which
. should be'given to rejected applicants. See b., 3), c). above.

RS.
4) Thai Course Secretary

a) Senckiommunications; a4

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

,

d. Registration for Special Course 9ffering.

Her'e a requesting organization has designdted- student body,
which it wishes( to have trained. It is, the duty ofthe'training
.institution to provide the requesting organization with adthisstbnb
stapdards for the course. It becomes pye duty of the requesting
organization to -screen 'its candidates lcr conformance to these
standards; and to provide the training institution with the names
of the-students to be trained. The'requesting orginization usually
notifies the students.

1) Forrecord purposes, it is best that students complete a course'
application form,-though it'will4nbt be evaluated as in b and
c. above.

2) On receipt in the training institution, the Course Secretary
makes tke necAssary -.entries showing record of receipt and class
composition. ,Files are kept in'th. usal-way. Approximately
30 days before the codrse, the individual standardized welcome:*
and informatiOn packets 'are sent to students in the usual way.
The training organizationfollows its usual ctices in pre-

.
. paration of records, :rosters, and any othe uired.for'

reports. ,4

4
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.3. Printed and ReProduced Materiels =. Summary
.

-a. General Information

.
.

0.

14.

In addition to the student reference text, standardized letters and

administrative torms/materiais; presentation of this course also
requires calculation forms, laboratory data sheets, and graph formsi
which must be prepared in quanti$y by the Course Secretary.

1) In the following summarizing table, l'of the standardized materials
noted above are identified-and supported Pith additional information
on due'date, the number to be prepared (for a class of 18..students),
and the ultimate fate.of the materials in permanent course records.
Institutions offering this course may find it necessary to add to
or to modify these standardized mateMals. It is suggested that
plans to. do so be Noted on the summarizing table, with samplei
or examples provided onc4arate pages.

2) Aa le or example of each item listed (except the student re-
erence text). is shown following the summarizing table.

a) Samples can be copied directly/ if meeting requirements, of the
tra n ng institution.

.

bi The examples are shown Anricognition thafi corresponding
.. .

it4M probably will be needed by the tralOdng institution, but
probably will have to be modified to fit the situation.

b. llesponsibilires for Printed.and Reproduced Material

..), .
1) Course Coordinator -:;1 ...

a) Reviews the administrative materials for conformance to the
requirements orthe regulatory authority; '

b) Makes modificatldns as necessary to the samples ana examples
provided, in this Guide;

.. ,

' 4

c) Decides upon and disignS any additional admint.Wative &foments
or records needed; and

. ,

. .

d) Provides the-lourse Secretary with complete identification of
lbaterial to be copied airectllor t& be modified, and also ../'-
provides samples of any, new material tequiredfor course
adMinistrations .\ " . '

,

. . .

2)* Instructors
r

,

. 4... ' . "
a) Reyiewall materials identified for the procedures for which

'therfiave instructional responsibility;
.

b)'Design'new supportive instructional material as required;* and

AT.eMP.(16111.2)'.10.7.77
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., .

el Ikrovide the Course-S cret*y with complete information on
material to be copied rectly or to be modified/rand Also
proYide'samples-of any material required for student .''

instruction.

3) Course Secretary

a), Receives from Course Coordinator and Instructors identificatiOn
of'existing materialt,ipmples f modified and new material;

b) Adds to the summarizing,table, n the appropriate focations,
theldehtifying inf6Mation, together with'the supporting in-

= formation_on,due,date,,quagtity, confidentiality, and ultimate
t fate of-any new or reviosedfflaterial deitgned by Course Coordinator

or by 'Instr)uctors; ip

Reproduc6,,or arranges reproduction of, the needed courge
_ materials,so that they will be available for use at the time.

and One required.

c. Special.Warningi.
1;

1) 1I staf members s ould be particularly alert to imstments in
"Due Date" which must be made when the.course nducted in
the fi#1d, if training equipment and supplies must be-shipped to
the course site.

2)-Preparation of these training materials is a potential source for
great-Officulty in course development ant! presentation. 'Few .

activities'incourse'planning auld development requir a greater
-amount of, effectjve terwork among all staff members. the e

greatest problem here 3s.one of timing.

a).All staff members must provide necessary information and samples
anew or modified materials wiffi adequate lead time to meet
"Due pates." The amount of leadAime is not spec.Oied here;'
this will vary frO0 one institution to another.'

b) The.Course..SeCretab!'must be diligent in
Coordinator and_IhstrUU&s.of impending
delays occur submisSion of.materials,
attention to,printing or reproduction of

47 delivered by staff members,
I "-

c) The author off this guide ruefUlly confesses tNit the worst
most .frequent breakdoWes in this'aha usually are the

result of belated delivery of'needed mttertal'frdm Instructional
Staff to the Cour's'e Secretary.

advistpg Course
,e

logistic problems if
and must give prompt
needed materials when

b

.
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SUMMARY OF REQUIRE!) PRINTED /P4PRODUQED MATERIAL,

**,,

Description

.

Lesson

.

'1lhen Needed

. .

.

Number to-

be, Prepared

,

Cunfidentiaf
?

. .

Permanent
RecOrd,r

.

Remarks '

0-

Administrative . 't

-

-

,

-.

.

-

-,

,,.
.

, ,

.

.

.. f-

,

.

.

,

,

.

-

6 months before.
course

,

.

-6 months before,

course
- . ,

6 months before',
course

.6 monthsbefore I

course

5 months before.

course t.

'5, months before

course
. _ _

,

i.

,

6 months before
course -.

..

30 days before
course, , .

. .

,

, .

5 months before
urse

.

. .

_

.

-.
.

Indeterminite
. .

.

,4Indeterminate

I, .

.

,

.
.

.

.

Indeterminate

-

10,0
-,

,

100

.
.

.

.100

.

:

160
)

.

.

.

.

A
.
.

,

,

.

t

.

.

.

.

,

,.

..'

I.o

..

o
. -

No

.

No .

.

No

No

:

v

.

.

.

. ,.

.

-

1
4
Copy

f

l csopy..

..

5,

No ,-.

I copy

No
,

No -.

4

No

.,
- , .

1 cdpy

.

.

. Yes . .

.

.

lo

. '

Oistribdte to target'
group 6 months before
course.

.

,Same as announcement.
tan,be used in coniuncr
tion with chronological
course listings.

Usually part of course'

announcement. May be .

separate sheet.

. Attached to application
form *-,

Copies mill showutfin
student files.

Copies Will show up in
student file's'. ''

. )
Copies will show up in
student files'.

.

In Course fi 1 eifolder.
, . .

, ,

.

.

..
,

in Registrar's three -

"..ring notebook.
,

:
.

t5t r

....0..

Course, Announcement

.

Course Description

.

. -

Application for Admission

.
Prerequisite Verification

,

5tandard Letter:
Acceptance

* .

Standard Letter:,
`Standby: Full Class 7 -
Waiting List .

Standarti, Letter: ,

Referral 'to Basic -.

Lib Skills Course
.

StanderiLetter: .

Welcome and LIRFal,

Information: 41
4

Hotels /Motels, ,

Transportation Schedule,
SchematicArei Map
Cjassroomlocation

Regittration'SuMmary
.

. Record '

% ,,

86 .
.

. .
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Description Lesson When Needed Number to
,be Prepared

Conf.idential
.

'. "

Permanent,

Record?

Remarks
;

-

Administrative (Cont.)il .

-

-

-

.

-

.

,
.

.

90days bkfore
, Course .

First day of
Course

, ,

Orst, day of
course.,

.

First day of
course,

Finalday of
course

.

.

Final, day of

course

\

.

.

1

.

1

20

As required /,-.4

18
.

.

.

.

.

No

No

No .

No

No

Yes

.

*a

.

.

'

,

.

,

l's

' .

,Yes

Yes'

-Yep

Yes

Yes
.

,

''''

7
. ..,

In Registrar's.three-
ring notebook

In Reistripthre'6-.
ring notebo

Institution's Records

In course file folder

..

In student file
4

In Regi'strar's Oree-
ring notebook

Waitiqg List SUmmary

Non,...attendance.'Summary

Trainee Religtratibn
Card

egistration Tally an0Registration'
'Class Roster

, ^
Course COtificates

.

StudentPerformance
Summary Record.

illassroom/Laboratory

a

I

t.

r

.

11
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EFFLUENT.MONITORING PROCEDURES:
METALS (Course 1642)

5 Days

(SAM011 COURSE DESQRIPTION)

4
, This cotirte is

o

designed for wastewater treatment plant tec nicians
'who will'be responsib'le for performing selected metals analyses in .

treatment plant effluents. Participants will perform selected metals
analyses including: boron, tipper,. icon, mercury, Sodium, 'and zinc.
Classroom instruction is limited to.Thformation about performing .

these analyses and reportinTtfie results. Most of the time is given,
to laboratory experience for the trainee who uses detailed, stepwise
procedures to analyze typical samples. Procedures will be in confAitance
with Agency approved methods as promulgated in the Code of Federal
Regulations.

PRE-REQUISITES

Self-Monitoring 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
before an application' for the tourse can be processedj,

k

June,1976

4

4

TUITION: $175.00
d
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SAMPLE -'

t%
Jo

A.

41

. COURSE APPLICATION FORM

' Mr
1 Name of Applicant. Miss

Mrs (last)
nli

Course Title
2 *Course desired ....If,'

Place.
where given

`3 Previous Courses Attended
- Course Title .

. *Ift
, Course Title

Course Title

4 F...=-..:.--7 :A Employer

(first)

SAMPLE

(middle initral),,
i

Cdurse No .

si

Dates

Dates

Dates

Dates

(name of organization or firm)
A

Q

(street address)

Vo

-....../ ..)

(city) (state) (zip code) 4,4Nphone,)

5 Marling eddrisas of opplident \ ..P1i7* , 1(if ,different from above) .

$ 't ` 2)street address)

ik.',.:,- .

8 Job Duties- (Briefly defscribe your present position)

)(staN
-I,- - 4-
(24 cod,) (telapho-ne)- (city)

7 1' ? .. 0.,- , , .

f

7 " Educetigik-

.?

iLast year of school completed

t A

i
8 Experir4r Total years in wastewater treatmept plant work

A .

Student Skills Checklist This checkliet

. processed

, .

a.

-t-= ,

*

I'

mot be submitted before Application -dan be

signature of supervistir -Sober, applicable) title a

gag ) I.

signature of applicait

944



41.

, '(SAMPLE STUDENT SKILLS CHECKLIST).

r

"!ame

Employer
.

To assist us in processing applications, please.check YES or NO for each of the following items:,

F 44 YE NO
have operated a laboratory gas burner

I have operated a laboratOrY hotplate /stirrer

I have operated autoclave
I.

I have operated a la oratory drying oven

I have used a vacuum source to filter liquids I

II have used a desiccator . N .

I'have weighed items on an analytical balance7. ...... , . 4 41

I have weighed items on a single pan billance

I have used a

a

reduate to measure liquids k

2; I have used olumetric pipet.to measure liquids
. 4

I have used a graduated (Mohr) pipet to *measure liquids

I have Useda pipet bulb to .fill a pipet

I have used a volumetric flask to prevre solutions

I save used chromic acid to clean glassware .

: .

I have operated alaboratory_safety shower

I have operated a, laboratory eye washer,

I have operated a fume hood **

I have prepared 0.0375N potassium biiodate solution ....
I have made out 1 bels,for bottles of reagents

. . I have recorded eading at a meniscus

I have titrated solution against another to a col,pr change end
roint

/
I have.calcula ell e normality (N) of a solution

I have record ratory data in a laboratory notebook-

I have entered laboratory ..t`a on a pre-printed corm

I ave record info on a..ut samples on record sheets

I ha located equir purcha e informatidn in a catalog of laboratory
eguipm

( *
I have wrttt rder for ohemicals

A

Volume means space occupied by,a-solid.;- liquid, or gas

mg/1 means milligrams per liter

1 kilogram equals 0.001 grain c

-1 inch equals 2.54cm -

1000 ml equals 1 liter

85 tides 4.1 equa14,42.5

7 mini,s Z divided by 0,02 equals 250

3.2i ,rounded to the nearest teddIfs 32.6
,4111

84.55147 rounded to the nearest thousandt4 is 84.551

.12-8 93

I

1



(SAM'. LETTER OF ACCEPTANCE FOR TRAINING)

(Institutional Letterhead)

ear (Name):

(Date)

Areservation has been confirmed for your participation in the course
"Effluent Monitoring Procedures: Metals", to be conducted at (address,
including building and room.identification if pertinent).

Formal class activities will begin promptly at 8:30 All on Monday, (date)
and the course A4.0 be completed by 12:30 PM on Friday, (date). Please
arrange your travel schedule so that you will be in the classroom at the
start of course activities on Monday and that youill,not have to hurry
your departure on Friday.

,) Information about loca l travel, transportation, and local hotels is enclosed
for your assistance. We believe that you will wish to make your own hotel
or motel reservations.

4
We look forward to seeing you at the course, and we'will do everything i n
our-power to make this course a pleasant and rewardinexperience for you.

2
Sincerely yours,

,

(signaturY
Course Coordinator

Note: If something dikelops which makes it tmpostible 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 place.,
Please do not arrange Ur a substitute without first getting the approval
of-this office.

7

s
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(SAMPLE STANDBY

(Institutional Letterhead)

sr'

fitiP

Dear (Name): .).

(Date)

*7-

'we have received your appliCation for.adMission to the course "Effluent
Monitoring Procedures: .Nutrients" to be condUtted dt (name of institution)
during the.peeiod. (date to date). 0

We would be-most pleased to.enroll you in this course, but by the time we
received your application, all.available positions in the claSs had been
reserved. As you may know, we limit-the class size to a fixed nurper in
order to provide for the greatest possible amount of per§enalrifiszruction
,during thecourse, and to provide each,participaritwith the greatest possible
opportunity for actual practice in the laboratory..

We have made a tentative reservation for you in the, t offering of the

course, which is scheduled to be given (dates). If This'will be satisfactory

to you; please write or call us within (number) -days, so that e can confirm

your reservation.

In,t ntime, we'have placed your name on thewaiting list for the course
tes ich you requested. If a vacancy does become available, we will let:

youknoW immediately.

12-10

4

ti

Sinceely yours,
,

(signature)

Course Coordinator

A

/.sue
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To

Dear :(Name):

p

(SAMPLELETTER OF REFERRAL)

(Institutiona],letterhead)

(Date)

1

We have received y &r applicatiOn for admission tothe course "Effluent
Monitoring.Orocedures: Nutrient's," to be conducted at (name of institution)
during the period (date

j to date):
I I

Based on our review of your previous laboratory experience, we consider that
it would, be very doubtful.whetherthis course would provide you with all.qhe
knowledge and skills you will require to perfomm the self-monitoring tests'
and measurements on your municipal wastewater effluents.

,

Accordingly,' we are confirming your resqcvation in this course, subject
your-first satisfactorily completing the course (title of "Basic Skills° course).
This course will be conducted at (location) (dates). Weliave made a tentative
reservation forou to attend this course. Please let us know if you can
attend this offering of the course.

If you must delay.
'time, then it will
You have requested.

In the course (name of "Basic Skills" co el you will learn many things not
covered in the later course,,including'use of the analytical balance;, preparation
and standardization 01aboratory reagents, care-and maintenance of liboritory
supplies and equipment, and related tasks.

, .

taking the course;(name of " Basic Skills" course) at this
be necessary to delay your acceptance in,the course which

,

,

. .

,

.

.

We are most anxious to help you learn to Orform all the tasks required,for
ftlf-monitoring ofyour municipal wastewater effluents. Please let us know
if yoU can come to both courses.

. Sincerely YOurs,
,

(signature)
Coarse Coordinator

96

4
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(SAMPLE LETTER OF WELCOME)

(Institutional Letterhead)

TO: TODRSPARTICIPAWiS --

We are look* forwprd to your Oarticipation in the course "Effluent
Mon toring Procedures: Nutrients', scheduled for presentation at this Center
during the perjoki (date to date). If yo9 find you cannot attend the course,
please call" us (telephone number).

To assist your planning and preparation for this course, the following items
are enclosed:

(Date)

II

1. List of hotels and motels

\

2. Information on focal bus transportation and citkap, (NOTE: If bus

. service is used to the Center, you must have ex -fare of (amount) on
on boarding bus). *

On your arrival in the classroom you will be pr9vided a. course maNal '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 0 on Monday., (daterin)room identification) and - 1110

will close no later than 12:30 PM, Friday, (date). At :the conclusion of the
. course, a certificate will be awarded verifying which analytical measurements

you have performed in a satisfactoryomanner. Please arrange your travel schedule
for after closing exercises. (Approximately (number) hours should be allowed for
travel from (name of institution) to the airport.)

This course involvesa considerable amount of-work in the.laboraiory, using con-
,

centrated acids and bases. YouviY1 want tobring appropriate clothing.;

(Name), of
assist you
course.

our staff, is serving as Course coordinator and will be available to
in solving any special problems you encounter while,attending the

Should you have. questions or desire assistance in anyway,-please do not hesitate ,

to contact us.

12-12.

I iincerely yours,.

(signature)

Director
Institution Name



CINCINNATIAKHOTEL
6th & Vine Sts.'

4 Cincinnati, Ohio 45202

Phone: 513/241-0180

Single $6.45

Double 8.60
Twin 10.75,

225 Rooms .

Meeting Foom 1 - Capacity 25
TV, restaurant adjoining

NETHERLAND HILTON HOTEL --
35 W. 5th Street.
Cincinnati, Ohio 45202...

Phone: ''513/621-3800

Single $22:06

Double 30.00
Twin 34.00.

Familyplan,800 rooms, TV, meeting
lop rooms 15 1 Cap: 70-1500 special Gov't.

rates - $16.00 single, /$23.00 double,
$24:00 - twin.

(EXAMPLE INFORMATION SHEET)

DOWNTOWN HOTELS

STO6FFER's CINCINNATI INN

150.W. 5th, Street

Cincinnati, Ohio 45202

Phone: 513/721-8600

Single 125.00 - 28400
Double 31.00 - 34.00
Twin . 31.00

'

TERRAC HILTONHOTEL
15 W. th Street
Cincinnati, Ohio/45202

Phone: 513/3814000

Single $23.00
Double 31.00
Twin 35.00

Family plan, 350 rooms, meeting rooms.
IN. 4 - cap. 75-400, Color/1We special Gov't.

rates - $18.00single, 125.00 double,
126.00 - twin.

462 rooms, meeting rooms 11, cap. 50-550,
swimming pool, cocktail lounge, sauna
bath, color TV, Gov't. rates - $20.00
single, $26.00 double.

*
HOLIDAY INN,
8th & Linn Sts.

, Cincinnati, Ohio. 45203

Phone: 513/241-8660,

Single $22.00
Double 28.00

245 rooms, meeting rooms 4 - cap. 25-135
1 swimming pool, TV, 2 dining rooms, and bars;

night club "Too of the Inn" (entertainment
nightly).

01.

,r-

NOTE: We recommend you checking the rate at the time you make your reservation in the
event there has been a price increase:

.-These hotels and motels are listed for your information to assist you in planning
for your accommodations'during your stay in Cintiamati while attending our train- i '

ing course, and'does not igply endorsement by the Office of Water Program Opera-
tions, U.S, Environmental Protection Agency.'

,
* REQUIRES TRANSFER TO SECOND Os. 1(

. .
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BUS SCHEDULE (E;AmPLE NFORt1ATIO4 SHEET)
. .

4 BUS NO. 53- AUBURN/CLIFTON

BUS 10. 78 - LOCK.CMD/READIN6

BUS. NO. 53

Arrive
eve St. Clair

S xthl& Vine & Vine

AM

7: 7:36

7:4 7:59

8:03\ 8:21

8:25 8:43

8:46 \ 9:04

BUS NO. 53

Leave

St. Clair

Vine

Arrive
Sixth &
Vine

PM

12:30 12:48

A:02 1:20

1:33 1:51

2:05 2:23

2:36 2:54

2:58 3:16

3:21 .3:39

3:41 4:02

4:04 4:25

4:28 4:49

4:52 5:13

BUS NO. 78

Agri ve_
Leave St. Clair
Sixth & Vine a Vine

AM AM

7:09 7:22

7:27 7:40

7:%4 7:57

8:04 8:17

8:40 8 :53

BUS NO. 78

Leave
St. Clair Airive

Sixth &
Vine Vine

PM

12:24

12:45,

1:06
1

3:12

3:29

3:46,

4:03

4:19

4:35

4:51

5:07 rt

PM .

12:08

12:29

12:50 7

2:54

3:11

3:28

3:45

. 4:01

4:1,7

4:27

4:49

NOTE: The above two- ropes are the most direct routes to the Environmental Resferch,Eaboea-
tory, 26 W. St% Clair Street, Cincinnati, Ohio: Information has been provided by the
Queen City MetA. Times selected are those most apt to beUsed by students attending
NTC Training Courses. Arrival times are. approximate, and will vary because of road
and traffic conditions.

12 -14. : 99
A,
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A

0101.1 R.
PET

U.S. EMI I
it

ST. I

-!.'-t \±Lii---iL.1
:Na000ar-T

licoopoio
11888DDDEJ

, .

_.....,._3...' C;24 PATTI a_aPn TAFT MD.

OkNOLAN

r.

(EXAMPLE INFORMATION SHEET)

U.S. EPA
MUM PAOLI

swou...r JC

woos Ml BIT

I

VITIENTATE 71

AT TIME POINT OR
INTIMATE 71 ON 76
TO IPA PAOUTT.

002211°

INTEMATV76
CINCIWEATI

C2-10

C

RIOS MEATH CUICINNATHISIIPOIT
TO U.& EPA ST. CLAN! FAC1UTY

Immo% 71 1110111 OF 10118)
EXIT HOPPLE ST. TO CENTRAL PP..
ANGST TO MARSHALL AVE., LEFT
TO RIDDLE NI. RIGHT TO ST. CLAIR
AND EPA FACILITY.

IrsorsiNe n DAMN
EXIT READING It. TO SAO AVE. TO
Wm H. TAFT re. LEFT TO JEFFERSON AVE..
RIGHT TO EPA FACIUrf

TO U. . EPA ROUE ID,FACIUTT
CINCINNATI AIRPORT

( 'I 71 Sista)
INTERSTATE 75 TO INTESTATE 71
TO MOE RD. (I41TH) EXIT TO
EPA FACILITY.

FINNS ST. CLAN FACIUTY
TO ROD D. FUSSY

JEFFERSON TO taculiwa, LEFT To
INTESTATE 71 MATH, EXIT RIDGE
RD. NORTH TO FACILITY.

MOO U.S. IPA ST. CLAM PACKITY
TO &EATEN osmium AIRPORT
RIGHT ON ST. CLAIR TO MOW EL,
LEFT ON MATINALL AVE., RIGHT ON
CENTRAL PKV., LEFT ON HOME ST..
Er TO INTERSTATE IS SOUTH.

RIOS U.S. IPA ROSE ID. FACIUTY
10 SEATS CINpIDATI WORT
ROO ON MDSE PO., RIGHT TO
INTESTATE 71 SOUTH TO
INTESTATE 76 SOUTH.

100

s.

1

I

4
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(SAMPLE REGISTRATION SUMMARY)

(Course Title)

REGI.STRATIO'N
-

INDIVIDUAL

.

1

!mai
REC'D.

APPL .
REC'D.

ACCEPT.
SENT

. COURSE
INFO. SENT

. .

.

.

.

.

.

.

/

.

.

'.

.

.

.

.

.

\

0

.

,

.

.

...

0

.

.

.

.

.

.

.

.

\

, -

.

.

.

.

.

,

.

.
.

,

,

-.

.

- .

.,,

- ,
.

. - -

.

,.

.

.

.

.

.

,
.

.

...

-

.

102

.

.

.

,

.

.

e
,

.

.

'

.

I,

.

.

.

i

,

.

.

.

.

4,

..

,

.

V
.
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-

.
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(SAMPLE W

/ I WAITIWG LIST
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I
This cct.ifies- thcit

.4

THOMAS JONES

I s

;4.
cis completed the course

.

Effluent Monitoring P rkedu res.: Metals ,(164 .2 )
0

and has performed the following determinations in a satisfactory,man%r:

Determirlation'of Calcium Determination of Lead

4

4INSTRUCTOR , INSTRUCTOR .

Determination of BBeerbn

INSTRUCTOR

Determination of Coppetl.
Mognesium, Mangaaese analriipc

.0.7

INSTRUCTOR'

Determination of Mercury

INSTRUCTOR'

Determination of SodiuM,aad
Potassium

INSTRUCTOR

, 19' to . 19

SIGNATURE ip

Director, (InsXitution Name)

SIGNATURE

Course Coordinator

1081



4

PART II INSTRUCTIONAL PACKAGE WORKSHEETS

For each EffluentOonitoring Procedure lammonly termed "EMP" tic
Instructors). in the Student Referent Manual, there is an Instructional
Padkage Worksheet 1IPW) in this Guid , The Worksheet is for guidance
to the Instructor for development o t subject matter covered' in the
course.

.

These.Worksheets are not scripts. The 'Instructor will need to make
extensive: nd detailed preparation in Order to perform the'assigned.
tasks effectively and efficiently. The .Instructional 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 14re-course preparVion and classroom)
labOratory ionstruction, 7*

Application of these Instructional Pab.kages will help the instructor to
reduce thetime required-for'planning and organizing a strategy of prep-
arationland instruction. But time and effort are required for, physical
preparations for.classroom ind laboratory instruction; time and effort
Arc required for rehearsgs'of InstruCtor performance. in classroom and
laboratory. These requirements never' tan be met by such a Course Guide
as this;,ultimately the Initructor isithe key person in 'assuring that the
student acquires the needed knowledge',And skills.

.

.

ATAMP:(164.2)114.8.77 1 0;9

.
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A PROTOTige FOR DEVECOPMENT'OF
ROUTINE OPERATIONAL. PROCEDURES'

for the
# .

. . . ...

. DETERMINATION OF BORON, CURCUMIN METHOD

.

a

as applied in

WASTEWATER TREATMENT FACIL4TIES
and in the

MONITORING OF. EFFLUENT WASTEWATERS,

INSTRUCTIONAL PACKAGE WORKSHEET.

I

National Training and Operational Technology Center'*
Municipal Operations and-Trajning Division

Office of Water Program Operations
U.S. Environmental Protection. Agency

CH.MET.0.ipw.1.837

r
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4 .

. PART II INSTRUCTIONAL PACKAGE WORKSHEET

/1 111,

/

N

t

4

.

.10.

A. Determination of Boron, Curcumin Method.

1. This method is the only _,acceptable mether listed in the Federal
Register.

. The reference.used is. from the 14th E ition of Standard Methods
for the Examination of Water and Wastewater, 1975 page 287.

3: Student will prepare one blan,k, one calibration standard.and
carry them through the procedure with one unknown sample prepared
by,the instructor.

.

'hoe No. 14-2
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTERz Determinatton of, Boron, Curcumin Me

UNIT OF INSTRUCTION: Summary of 3 Elements

*ESTIMATED TIME`: '240 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECT.I

Discharge Elimination SysteM Permits rep ire
sin eltedpf metals 904 similar colori trid

. ENTRY LEVEL BEHAVIOR: The learner must ave'ski
the Level I Course, Basic Laborator skills.
use a slaectrophotemeter and, how to onstruct

A. INSTRUCTONAL OBJECTIVE:,

...1

1. Terminal Behaviorr The leer -r will locate_and scan_Procedures_k_4_
4 C and U which qtye directio for preparing to 'test the sample. Then'

he will record sample tdent fidation information, prepare a bloank and
at least one stindard,,Jneas re out sample,'treat each solution to
diyelop'color, filter the ple, 'obtain and postabtorbance readings
-for his solutions, constru f a calibration.curve from clat's results,
useithis.qurve and his ab rbance vagueforthe sample to find its
bovin contenyOtimq subm t his graph and :completed data sheet to the
instructor; and particip in-a summary session on Procedure J and
eonditio/is .critical to t , test, all according to the Procedures. in

.the EMP. .
. . ,

,

C- t .

, ,.
:.

. COMM ns: He vi6 le given theEMP,Lclassroom'instruction,,copies
. . oof the` EMP data sheet a d calibration gF0ph forms cleaned equipment,

. the required reagents, a sample,absorbaince values from -the class,
' 'all. total working'tlie of 200 minotas.

.3. Aldepted Performance:- His techniques must confbrm to those described

. .

..t

-in the EMP according to An instructor's rating. in addition, hit
. cirhswer must agree within .+0.02 mg/liter ofithe.class average unless

--' some explanation of the disagreement is accepted by the instructor.

B. INSTRUCTIONAL RESOURCES: ,
A

,

. .

..

1. Available Media:%'"StAndaA Methods for the, Examination Of Water and
Wastewater,' 1976 EPA "Methods for-Chemical Analysis of Water-and

/Wastes,q:1974: EMP, "Determinatigeof Boron, Curcumin Method; 6opies
of the-EMP Data Sheet and Calibration Graph: overheads (4).of the
EMP FlowSheets EMPData Sheet, EMP.Calibration Graph and 0 Gist of
Three.Conditions.Critical tO Test Accuracy. , i = ,

0

Many ;tional Pollution
the determination of boron
procedures.

lls'equivalent, to thote in

Me must also know how to
a calibration graph. .

.11 t

V

. I

2. Suggeste0 Media: None

: 1 i -

'112
'

is

1
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/

C. INSTRUCTIONAL APPROACR; 1,

1. Preparation for Instruction:

a. Duplicate copies for the students of the EMP data'sheet ltd
calibration graph.. (OPTION: Two completed sheets of earl} will
be'required for each student- -one for,him and one for the record.
You can distribute 1 data sheet and 1 graph form, and rater
duplicate the comp)eted sheets submitted by the student. Al-
ternatively, you can distribute g of each shOet'and have the
student make copies:) a

b. Check the water` bath for consistency 6f test temperaturq (55,4. 2°0

c. Check eveoporating diss for uniformity of size andcbmpAit)on.
They must be clean and free of seratchest

.

.a,

. ?

d. Check onthe-number of evaporating dishes Your water bath(s) can
hold. One dish requires about 5 squkre inches of' 'pace. Decide how
bany.are available per student during the test. -Plan assignment

_I.....,____of standards accotdirgly, .

AK., ,
...

.
,

_

v
e. Plan the table needed on the chalk board.for.studewr to'post.

absorbance results.
.

4 i 1

0

k
. ,

f. Makeout.tags for the Sample BOttles Al per tu,dents) inCludirig

:.

the information required for the EMP Data Sheet.' . .-
,. .

-, i , v ,'
.

g. Obtain or plan to prepare a sample t1.0, m1J)er student) with.boron
concentration between 0'.1 to 1.00 mg/liter. Sample' .dilutiOns'extend
this range of applicability. .

' --:
,

.

h. See' that the equipment_and reagents required for i'ach OtUdent to do'
the planned ''Student Performances" ore prepared ind.assembled'in the
laboratory:

2. Sequencing:
.;

a.,,Lesson one - 195 minutes
. .

. .
. .

. ,

This time includes 80 + minutes for an evaporatton process, Stpdenti '

should periodically observathe,test splUtions during evaporation*but-.
they can work in a 20.minute,blak.during.thai procesl. . li'

. t../
.

..

.

ft' ,
. 1 ,

.

.

b. No Break .
i

. '

.,

'., 1

(Alternative: There can bej break of indefinite,length before
the next lesson ow eonstrUCting t calibrationgcurve). . '

c. Lesson two -25 minutes'

d. No Break

. 4
,

...

.

(Alternative:
//

There can be a brealtof inde finite length before the
final summary lesson.)

.

.

Page ,No: 14-4 '
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e. Lesson three - 20 minutes

D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS : t
(1 plank, 1 standard, A sample)

1. For Each Student:

.14

If-

a. -1 beaker, 50 ml . --.

b. 3 dishes, evaporating, porcelain, 100 ml, equal diameters
,

c., 1 lOng dropper, 1-2 ml, with bulb
.

d. 1.piece filter paper, Whatman No. 30, to fit funnel
e. 3 flasks, Yolumetric, 25 ml, with stoppers
f..2 flasks, volumetric, 100 ml, with stoppers
g. 1 funnel, fluted, 60 °,"4d mm diameter, 60 mm stem length
h. 1 glass rod, ihort
i. 1 Oipeg4 measuring, Molir, 10 ml

. J. 3 pipets, volumetric,-1 ml
k. f'pipet-, volumetric, 4 ml -*---- , .

1..1 pr ipet or pipet bulb -

Li
m. 1 51. ring rod (poliCeman), polyethylene, about6 inch length
n. 1 su rt, ring stand' with small ring .

' o. 1 triangle, clayAfor filter funnel)
p. 2 mash bottles, polyethylene squeete type (one for alcohol,-one
,

for,waterl
q. 1 wax pencil

2. 'Shared:
y

").

a. 1 set of volumetric pipets (2, 5, 8 and 10 ml) per 4 students

b. 1 sample tottle, tagged, per 3 students (polyethylene or alkali-
.. resistant, boron-free glassware)

c. 1\ spec trophotometer per 3-students for use it 540 nm, with cell(s),"
IninimuM path length of 1 cm; bbx of lintLfree tissues, by each
instrument and container for wastes

d. 1 thermometer, degrees C; per water bath

e. X water bath(s), constant temperature tomallitair 55 ± 2°C. limber
required depends on size of batArind planned student assignment.-
(Each100 ml evaporating dish requires about,5 square inches of
space.) -

E. IPW REAGENT REQUIREMENTS:

(minimum amounts per student)

300 ml distilled water,.boron -free

curcUmin_reagppt195% ethyl alcohol, curCumin, oxalicacid,
concentrated hydeochloric_actd)

100 ml 95% ethyl alcohol

.100 ml stock boron solution (For accuracy in preparation, if is convenient'
to make 1 liter of this solution. In turn, 100 ml of stock is re- '
wired for 1 liter of,standard solution.1

'114
Page No. 14+-5
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..

IQ

i-..
4 .

..

a * ..
r

,
25 m ilstanded boron'soTutioqr -Prepare fresf on day of use. (For

f

'accuracy, it is convenient to make 1:liter of this solution.)
. , .,,

i .

,

4ts' ` ' .

1 mll'saliple with boron concentration between 0.1 to 1.00 mg/liter
(It,is convenient tO dilute say 20 ml of standard boron:solution

* i.to 500 ml to give a concentration of b.4 thgtliter so sample
Absorbance falls beloW the midpoint of the colibration curve.)

vt,

r

or.

Page No 14 -6
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GUIDELINES FOR

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Determination of Boron, Curcumin Method

UNIT OF INSTRUCTION: ,Procedure A, Preparing to Test the Sample (with_ references
to Procedures B, C,and D); Procedure E, Preparation of StandardsProcedure F,
-Color Development of Standards and Sample; Procedure G, Removal of Cdtionic t

Interferences from the Sample(s) and Procedure H, Spectrophotometric
Measurements.

LESSON: 1 of 3

ESTIMATED TIME: 195 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner must perform these
procedures An order to determine boron concentrations in samples.

ENTRY LEVEL BEHAVIOR: The learner must have skills equivalent to those in the
Level I Course, Basic Laboratory Skillssand he must know how to use a
spectrophotometer.

4,INSTRUCTIQNALOBJECTIVE: t,

Nk,

.1. Terminal Behavior: The learner will locate and scat Procedure's A, B,

C and D which give directions for preparing to test the sample. Then

fie will record sample idehtification information, prepare a blank and
at least one calibration%standard and measure an aliquot of sample,
treat each solution wtth 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.

12, Conditions: He will be -given classroom instruction, the EMP, a copy
of the EMP data sffeet, 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 tt those described

in the EMP according an instructor's rating. (Particularly-note if

he checks evaporatinfdishes before ute, uses correct pipetting
techniques and observes the evaporation process.)

B INSTRUCTIONAL RESOURCES:

1. Available Media: EMP, overheads (2) of EMP Flow Sheet and EMP Data

Sheet, copies of EMP Ddta Sheet

2. suggested Media: :None ,

. INSTRUCTIONAL APPROACH:___

1. Presentation: (20 minutes)

a:Introduction - :raining Guide I

,..

116 Page No. 14-7
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ti

b. Overview of test - usmoiferhead of EMP Flow Sheet

c. Procedure A
(1) to through A, steps r to note references to and locations of

EMP Procedures B, C, 6KAny instructional remarks about these
Piocedures can be madilWthis time.

(2) A, step 5 - DisbribUte cbg s of EMP "Example Laboratory Data
Sheet.". Use overhead of,' to note the format with step
designations in left col; 4)se A 5 and A 6 as examples of .

using the ifieet wit

(3) A; step 7 - Note students witTlegin with Procedure E,
Preparation-of Standards. i)

_ r

d. Procedure EAk.. .

(1) Read thrbugh E, step 1 to note he ,division of this procedure

. for establishing or checking the calibration curve.

(2) E, Aipp 2 - assign aiiplank and at liast one standard to each
studiht. Announce that they will pOit,pesults so class can
construct a calibration curve.

e. Procedure F
(1) Read through F4 step 1 to note the divisitin- of this procedure

for establishing or checking the calibrattokcurve.

(2) F, s tep 2 - Go through the notes about the evaporating dishes.

(3) F, step' 3 - Note stall volume (1:0 mlYto be,measured. Remind

class to use clean, cll. pipet for.eadff, wiping excess off
outside of pipet, care in adfusting meniscus. r

(4) F, step 9 - Assignment: All are to do the sample, If

dilutions are planned,-assign them now.

(5) F, step 14 - Breaks: Each can take breaks here Nit each
should observe the progress of.the evaporation and the
appearance of the product when-dry.

(6) F, step Is -note 151,

(7) F, step 36,- note 36b

f. Procedure t

Kr= 6Allngee
to all of Procedure G.

g. Procedure H
Assignment: All are to-do all of Procedure H.

0

2. Student Performance and Evaluation: (175tminutes)

Avstated-trrtheirstractforde-Obleetuive-abeve:

Page No. 14-8
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J. LESSON: 2 of 3

,a
i

GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: 'Determination of Boron, Curcumin Method .

UNIT OF INSTRUCTION; .Procedure I, Meking,a Calibration Curve and Procedure

K, Finding the Concentration of Boron, mg/liter for the Sample(s)

I

.

ESTIMATED TIME: 25 minutes

S

JUSTIFICATION FOR THIS IgSTRUCTIONAL,OBJECTIVE: This - calorimetric procedure

requires a calibration curve to determine concentrations. Of bdron,

'ENTRY LEVEL BEHAVIOR: The learner must know how to-construct and use a
calibration graph.

A. INSTJCTIONAL OBJECTIVE:

1.'Terminal Behavfor: The learner is to post his absorbance results,
participate in a:discussion of the posted class results, construct a
calibration graph from the set of absorbancesdhosen by the-class,
use this curve and his absprbance value for-the sample to determine
the concentration 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 given the EMP, a copy of the EMP,CalibratfOn..
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/liter of the class average unless some explanation of the diiigree-
ment is accepted by the instructor._

, B. INSTRUCTIONAL RESOURCES:

1. Available Media: EMPro'Verhead (1) of EMP Calibration Graph,'.copies'

of graph

2. Suggested -'ia: None

. ,

C. INSTRUCTIONAL AP OACH:.

1. Group Session: (10 minutes)

a. Have students post absorbance results'for their standard and sample.

b. With classi ettoowit-set-of-absorbeneevalues to be-usettrtOOStrudt
a calibration curve.

c. Read through"I, step 1 to nate location of procedures for chec ing or
establishing a calibration curve.

118 Page No. '14-9



. di Note Procedure K on using the vlibratiovcurve.

e. Distribute copies of EMP Calibration Graph Form. You may want

to use the overhead of same to repilind students how to construct
. a graph and hoW to use it to get a concentration value fora- sample.

2. Student Performance and, Evaluation: '(1S minutes)

As stated in the Instructional Objective above.

3.NOTE: Collect the graphs and cqmpleted data sheets.

a

400
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GUIDELINES he
INSTRUCTIONAL: PACKAGE WORKSHEEt

SUBJECT MATTER: Determilatlom of Boron, Curcumtn Method
1

UNIT OF INSTRUCTION: Procedure J. Checking the Calibration. Curve and a
*Summary of Cohdttions Critical to the Tett.

.

LESSON: 3 of 3

ESTIMATED TIME: 20minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The'learner must know how
to check his calibration curve and'should be alert to conditions critically
affecting test results.

ENTRY LEVEL BEHAVIOR: The fearner must have performed the determination
of boron, using the EMP prayided.

A. INSTRUCTIONAL-OBJECTIVE: \

t1. Terminal Behavior: .The learner is tb participate 1 a summary session
on critical conditions,of the test and learn the procedure for checking
calibration curves.

2. Conditions: He will have the EMP and any notes he made and a total
time of 10 minutes. . ,

3. Accepted Performance: ,Active participation in the session as. judged
Ey-the instructor. .

B. INSTRUCTIONAL RESOURCES:
4

o

1. Available Media:, EMP end overhead (1) of conditions crital to test
accuracy..,

2. Suggested Media: None

C.INSTRUCTIONAL APPROACH:

1. Discussion: (10 minutes),

a. If time between Tesson 2 and 3 permitted the instruCtorto correct
the data sheets, return them now And make any coaments of,general
interest. If sheets are not ready.for return, announce that in-
structor will do so as soon as possible.

b. Use overhead and' the EMP to emphasize conditions critical ,to,
,..

accurate performinie of the,test: .

. .

1 temperature for evaporation - F, step 14 Notes a and b
2 length of drying time - F, step 14 Notes e and f
3 effect of evaporating dish cloracteristics - F, step 2 and H step 4 notes

. .

A

6
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c. Note information on.q0lutiptg samples - F, step. 10 notes .

O. Briefly gothirough ;Procedure J, "Checking the Calibration Curve:"

(1) Recall when-a check is used - E Note la

(4) Note acceptable range fOr.check r J Idte 5i

2. Student performance and Evaluation: (10 minutes)
. .

,As stated in Instructional Objective above:.

1

4,
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A PROTOTYPE FOR THE DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the

. VOLUME-MC 'DETERMINATION OF TOTAL CALCIUM

4

f

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

InstrUctionil Package Worksheet

1

o

National Training and Operational TechnoiogrCenter
Municipal Operations and Training Division

Office of Water Program Operations
U.S. Envitortuentel Protection Agency.

CH.ck.ipw.1:8.77
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PART II INSTRUCTIONAL PACKAGE WORKSHEET
111,

B. Determination of Total Calcium (Volumetric Method)

1. The Federal Register lists an alternate procedure by Atodic Absorption. .
TMs reference can be found in Standard Methods 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.

4 If a.laboratory is equipped with atomic absorption instrumentation,
the atomic absorption method would be preferred.

ie

3. S udent will prepare calcium stock and standard solutions aneitandardized
ETA solption. Student will digest, titrate and calculate the result of
t analysis of a sample prepared by the instructor.

Page No. 15-2
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GUIDELINES FOR
INSTRUCTIONAL` PACKAGE WORKSHEET

SUBJECT MATTER: Volumetric Determination of Total Calcium

UNIT OF INSTRUCTION: Summary of Three Elements
CH. ca. EMP.1.1.76

ESTIMATED TIME: Five HOurs

JUSTIFICATION FOR THIS INSTRUCTIONAL. OBJECTIVE: The reporting of Total ,Calcium
is required by many National,Pollutant Discharge Elimination System Permits.

ENTRY LEVEL BEHAVIOR: The learner-must have4completed Course I, Basic Laboratory
Skills or have shown competence in the areas cowered.* this course. Course II
is not a prerequisite, but.is desirable. :The learner must also be able'to
perform the following:

1. Adjust pH of sample,
2. Use an analytical balance

A. INSTRUCTIONAL OBJECKIVE
010.

1. Tenninagellehavior - The learner will perform all,laboratory work and
calculate results.

2. Conditions - The learner will have available all necessary glassware,
reagents, and equipment along with A copy of Volumetric Determination
of Total Calcium Effluent Monitoring Procedure.

4

3. Accepted Performance - Given a chdcklist to be kept by---ilthnstructor,
the student will obtain 80%. He will also repeat the analysis until
80% is accomplished.

B. INSTRUCTIONAL RESOURCES:

1. Available Media: Volumetric Determination of Total Calciui effluent
*1-57TRPRZedure. 1974 EPA Methods of Chemical Analysis, page 175;

2. SuggesteMedia: Overheads shoWing digestion ofsample-

C. INSTRUCTIONAL APPROACH:' (Sequencing) Theoretical concepts of EDTA Titrimetridt.
method to be discussed in the classroom. Procedure description to include the.
digestion techniques and pH adjustment the staple. Analyses which - includes
student performance as well as instructor evaluation. IPW Equipment and Supply
Requirements 7 see page 2-5, part A of Effluent Monitoring Procedure. IPW
Reagent Requirements - see page 2-5, part -.0 of:Effluent Monitoring Procedure.

124
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

A

SUBJECT MATTER: VoluMetric Determination of Total Calcium

UNIT OF INSTRUCTION: Theoretical Concepts

LESSON NUMBER: 1 of 3

ESTIMATED TIME: 1 Hour

JUSTIFICATION FOR THIS INSTRUCTIONALOBJECTIVE: The reporting of Total'

Calcium is required bimany National Pollutant Discharge Elimination
System Permits. . .

ENTRY LEVEL BEHAVIOR: The learner must have completed Course I, Basic L
Laboratory Skills or have shown competence in the areas covered by this course.
Course II is no a prerequisite, but is desirOle. The learner must also be,
able to perform the following:

j. Adjust pH of sample
2: Use an analytical balance

A. INSTRUCTIONAL OBJECTIVE: .

4 I (

1. Terminal' Behavior: The learner will particiOate in clissrdOm discussion.

2. Conditions: The learner will havi 0 copy of the Volumetric Determination
of Total Calcium Effluent Monitoring Procedure.

3. Accepted Performance: The leirner will answer all questions orally given
by' the Instructor.

B. INSTRUCTIONAL RESOURCES: ,

1. Available Medial Vdiumetric Determination of Total Calcium Effluent
Monitoring Procedure.. 1974 EPA Methods of CheMical Analysis, Page 175.

2. Suggested Media: None

C. INSTRUCTIONAL APPROACH: (Sequencing) The Instructor should 'cover the basic

chemistry of EDTA titrimetrlc method of determining calcium. The color changes

of the- titration should also be diphasized at this time.

_Page No. 15-4. A
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GUIQELINEt FOR
INSTRUCTIONAL PACKAGE WORKSHE ET

SUBJECT MATTER: Volumetric,Determinahlan of Iota Calcium
I

1

UNIT OF INSTRUCTION: Procedure Description'

ESTIMATED TIME 30 Minutes

LESSON NUMBER: .2of 3

a

JUSTIFICATION FOR THIS INSTRUCTIONAL 'OBJECTIVE': The.reporting.of Total Calcium .

is required by many National Pollutant Discharge Elimination System Permits.

ENTRY LEVEL BEHAVIOR: The learner- must - have completed eourse.A., Basic4.aboAtory
Skills or have 'shown competence in the areas covered by this course. Course If
is not a prereggisite, butts desirable. The'learner must also be- able to
perform the following:

1. Adjust pH of sample
,24 Use ailanilyticallisalance

INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior: 'The learner willmtarticipate in classroom disbussion.

2. Conditions: The learner will have a copy of the Volumetric-determination
of Total Calcium Effluent Monitoring Procedure..

3. Accepted Performancer' The,ifiarnec will answer all questiiins'orally given
by the Instructor.

B. INSTRUCTIONAL RESOURCL:
AIN

,

1. Available Media: Volumetric Determindtiori of Total Calcium Effluent
Monitbring Procedure. 1974 EPA Methods of Chemical Analysis, page 175.

2. Suggested Media: Overheads showiAg digestion and reflux of, sample.

INSTRUCTIONAL APPROACH (Stencing) The Instructor should cover the actual
procedure as outlined the EMP beginning on page 2,11. It should be-
enphasiged at this point that. the EDTA mutt be standardized after prep-
aration. The digestion of the sample should be explained. It is also
.importanflhat the student be made aware that correct pH adjustment of
sample is'eritical to the analysis.

1
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GUIDELINES' FOR

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Volumetric Determination of Total Calcium

UNIT Of.. INSTRUCTION:, Analysis

LESSON NUMBER: 3 of 3

ESTIMATED TIME: 3.5 Hours

-JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The reporting of Total
Calcium is required by many National Pollutant Discharge Elimination
System Permits.

ENTRY LEVEL BEHAVIOR: The learner must have-completed Course I, Basic
Laborato.ry Skills or have shown competence in the areas covered by
this course. .Course II is not a prerequisite, but is desirable. The
learner must also be able to perform the-following:.

1. Adjust pH of sample
2. Use an analytical balance

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior: 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.

Accepted Performance: The student must obtain an 80% on the
Instructor cheCklist or repeat until he does,-

B. INSTRUCTIONAL RESOURCES:

1. Available Media: VolumetriO.Determination of Total Calcium Effluent
NionitoringProcedure. 1974 EPA Methods of Chemical,Apalysis, page 175.

2. Suggested Media: 'Photo or color slides of an Actual endpoint color
change.

C. INSTRUCT1,00 APPROACH (Sequencing) Student prepares Calcium Stock and
Standard Solutions, as well as EDTA solution. _Student standardizes EFTA.
Student_digests.semple. Strident titrates sample., Student calculates
results. Y'r

Page No. 15-6 fo.
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the

DETERMINATION OF COPPER (Cu44), MAGNESIUM (Mg++)

MANGANESE ind ZINC(Zn++)

Jl

1
_as applied in

WASTEWATER TREATMENT FACILITIES
and'in the

MONITORING OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET

National Training and Operational Technology Center
MunicipalOperations and Training b4vision

Office of Water Program Operation; .

U.S. Environmental Protection Agency

;, '

CH.MET.aa.ipa.):8.77
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PART II INSTRUCTIONAL PACKAGE 4ORSHEET

C. Determination of Copper (Cu++),-Magnesium (Mg++) Mpganese (Mn++)-,

and Zinc (Zn++)

1. Copper: The Federal Register-also provides a colorimetric procedure

(Neocuproine Method). This.procedure can be found in-Standard
Methods for the Examination of Water and Wastewater-14th Edition, 1975

page 196.

2. Magnesium: The'Federal Register also provides a gravi metric procedure.

This procedure can be found in Standard Methods for the Examination of'
Water and Wastewater 14th Edition, 1975 page,221.

3. Manganese: The Federal Register also provides color imetric procedure,

(PersulfateMethod). This procedure can be found in Standard Methods
foy thy Examination of Water and Wastewater 14th Edition, 1-97g page 225.

4: Zinc: The Federal Register also provides a colorimetric procedure
TiTiThisone Method II). This procedure can be found in Standard Methbds
for the WIMination of Water and WaStewater 14th EditiOn, 1975 page 265.

a. The-atom tc.abs rption technique vow chosen to,demonstrate the use
of this instrument for the analysis of these metals:

b. The student prepares his own standard solutions, prepares calIbra-
tion curves and analyses an unknown sample, prepared by the instructor.

(

.1m
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GUIDELINEI FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Determination-of Copper (Cu++), Magnesium (Mg++)

Manganese 1Mn++), and Zinc (Zn++)

UNIT OF INSTRUCTION:

LESSON NUMBER: 1 of 1 )1

ESTIMATED TIME: 3 hours

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE The learner will n4ed,to
know how to perform this determination if it is required by his 4ernit.

ENTRY. LEVEL BEHAVIOR: The learner must be able-to:

1. Perform weighings on an analytical balance
.

2. Perform Wighings on a trip or platform balance*

3. Correctly use common laboratory glassware suth as:

1

a. volumetric flasks
b. pipets and pipetting bulbs

4. Calculate and use dilution, factor

5.. Prepare solutions of acids safely

6. Handle compressed gas cylinders safe y

A. INSTRUCTIONAL OBJECTIVE:

4

1

1. Terminal Behavior: The learner will record sample identification
information,prepare a blank and series of standards, optimize the
atomic absorption instrument, and aspirate the standards and samples.
He will clean up his equipment and use the obtained-data to determine'
the concentration of copper, magnesium, manganese and zinc in a sample.

2. Conditions: The learner will.be provided with the necessary glassware,
sample, an atomic absorption instrument and a copy of the

EMP.

3. Accepted Performance: The learner's technique' must be satisfactory,
- according to an instructor's rating. His calibration curves and

obtained results must be within 5 percent of the cornea value.

130
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B. INSTRUCTIONAL RESOURCES:

1. Available.Media: EPA "Methods for Ch4mical'Analysis of 4ter 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 Medial:* Overheads showing location of.controls of the atomic
absorPTIon instrument and theory of atomic absorption.

C. INSTRUCTIONAL APPROACH (Sequencing):

1. Classroom: Using overhead projecturals acquaint the learner with the
basic theory of atoMic absorption. The tape/slide audio visual 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 procedurer-,_

2. Laboratory: Supply the learner with all necessary equipment. Have

the student optimize the instrument untilit is ready for use. Have

the student prepare the sample for analysis, prepare calibration
curves by aspirttionmof standards into the instrument, aspirate sample,

t prepare calibration curves and calculate results.

3. Classroom: DiscOss the laboratory performance of the learner.

Page No. 16-4
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A PROTOTYPE'FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCETRES

for the 1

DETERMINATI6 OF LEAD BY ATOMIC ABSORPTION
USING THE EXTRACTION PROCEDURE

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

t61/Nat nal Training.and Operational Technology Center-
Municipal Operations and Training Division

Office of Water Program Operations
U.S. Environmental Protection Agency

INSTRUCTIONAL PACKAGE WORKSHEET

4

ti

CH.MET.aa.ipw.2.8677
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PART II INSTRUCTIONAL PACKAGE WORKSHEET

D. Determination Qf Lead by Atomic Absorption Using the Extraction Procedure
m .

1: The Federal Register lists an alternate procedure (Dithizone Method),.
,'This procedure can be found in Standard Methods for the Examination
of Water and Waitewater 14th Edition, 1975 page 216.

2. The atomic absorption technique was selected, and can be found is
Standard Methods for the Examination of Water and-Wastewater-14 Edition,
1975 page 148.

3. The studAnt prepares his own standard solutions, prepares calibration
'curves and, analyzes an unknown sample prepared by the instructor.,

, r

Alf

4.

3

/

/

N.
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GUIDELINES FOR

INSTRUCTIONAL PACKAGE WORKSHEET.

SUBJECT MATTER: Determination of Lead by Atomic Absorption Spectroscopy Using
the Extraction Procedure

UNIT .OF INSTRUCTION:

LESSON NUMBER: 1 of T

. ESTIMATED TIME: '2.5 hours

JUSTIFICATIOW'FOR THIS INSTRUCTION OBJECTIVE: The leainer will be responsible
for determining the lead, antent.of wastewater samples for NPDES report:'
requirement.

ENTRY LEVEL BEHAVIOR: The learner must be-able to:

1. Perform weighings on an analytical balance

2. ,ftpfDrm.weighings on a trip or platform balance

3. Corectly use common laboratory glassware such as

a) volumetric flasks

b) separatory,funnel

c) graduated cylinders

d) pipets_ and pipetting bulbs

an use a grap

5. Transfer solids from,a weighing boat to flask

. 6. Calculate andeuse dilution factors 't

4. :Prepare solutions of acids safely'

8. Handle compressed gas cylindets safely ^ 11

,
.10

A.

A. INSTRUCTIONAL OBJECTIVE
.1. Terminal Behavior , The learBer will record Sample identification inform-

tion, prepare a blank and series of standards, optimize the atomic- absorp-
tion instrument, and-aspirate the standards and samples. He will clean uR
his equipment and use the obtained data to determine the concentration of ,

lead in-the sample.

134
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2. Conditions = The learher will be provided with the necessary glass-
". ware, reagents, a ,ample, an atomic absorption instrument, a copy

of the'EMP andr1.05 min,

3. Accepted Performance - Thelearners techMque mustbe satisfactory
, according to an'instructor's rating. His calibration curve and

obtained results must closell match tbe iristructor's.
.

B. INSTRUCTIONAL-RESOURCES
1. Available Media - EPA "Methods for ,Chemical ,Amalysis oftater and

WaOtes,-" 1974i- Instruction Handbook fo the Atomic Absorptton
t, Spectrophotometer; Instrument Laborato s, Inc. (or equivalent); °.

XT-26'Atomjc Absorption (slide sequenc ; The EMP Determination of
Lead by Atomic Absorption UOng the Extraction Procedure.

i .4 Suggested Media,-.0verheads+showing location of ntrols of the *

,- atomic absorption i'ns'trument, also overheads d ng with the basic
theory of atomic a bsorption.

.

.,
.

4. INSTRUCTIONAL APPROACH (SEQUENCING) , k , \.

1.. ,Classroom - Using overheads acquaint the student .with tOmbasic
theory ofitomic absorption. Explain the reasons for9?Ing th

,
shi extractfW procedure. Using the overheads show the Went the ..-

operation of the atomic absorption instrument he will be us g

The slide sequence XT=26,canbe used-to explain thi.thiory o
atomic absorption. Have the students read the sections oftthe .

EMP'and go over the operation proctdure: ,. g

ir

41.4

4 ..

, .

2. Laboratory- Supply the learner with all neceftr"PiquipmgDO: Have
. the student, optimize the instrument until it is ready fornse. Then
have, the student extract the sample or samples and series of standards
and aspfraqthe sample and standard's.

4P

. Classroom - utS the laboripory,performance of ,the learner.

Page No. 17:4
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A PROTOTYPE F,OR DEVELOPMENT OF
ROUTINE OPERATIONAL PR ES-

,

for the -

DETERMINATION OF,MERCURY OSINGTHE FLAMELESS
'ATOMIOPABSORPTION (COLD VAPOR) TECHNIQUE

)

a

I

-

as applied in

WASTEWATER TREATMENT .FACILITLY
.and in the ,

:MONITORING OF'EFFLUENT WASTEWATERS

4 4,

I

4,_

, INSTRUCTIONAk PACKAGE-WORKSHEET

7:11.1

. 1

7..mr.. -, . .

. t
\ , , .

.
'National Training and Operational Technology Center ...

,.

_ter

loCH..MET.aa .1w:13,13.77

-

Municipa) Operations and frafning Division
Office cif Water: Prjairaft Operations

il.S.'Environmental Ptotection Agency

I

136
\*

$

I,

,Page No. 18-1

0



PART II INSTRUCTIONAL PACKAGE WORWPEET ,

E. Determination of Mercury Using the Flameless Atomic Absorption (Cold
Technique

1. Them Federal Regiiter recommends 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 iecessary conteift,of several standard
solutions and typical-samples of treatment plant effluents.

4

4
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WIDELINES FOR
INSTRUCTIONAL:PACKAGE WORKSHEET

SUBJECT'MATTER: Mercury Determination

UNIT OF INSTRUCTION: Determination of Mercury Using the Falmeless Atomic
Absorption (Cold Vapor) Technique

LESSON NUMBER: 1 of'l

ESTIMATED TIME: 2.5 hours

JUSTIFICATI'ON FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know how to
set-up, calibrate, and use a Coleman MAS-50 Mercury Analyzer for the
determination of mercury in wastewater and wastewater treatment Plant-
effluents

ENTRY LEVEL BEHAVIOR: The learner must be able to

1. Perform basic mathematical computations (addition, subtraction,
multiplication, and division)

2. Handle solutions of acids and bases safely

3. Bore holes in rubber stoppers and bend and cut glass tubing safely

4. Understand the terms liter, milliliter, gram, milligram

5. Perform weighings on an analytical and on a trip balance

6. Use ordinary laboratory glassware such as beakIrs, flqks graduatedt
cylinders,,volumetric flasks, burettes, voluketric and,raduated
pipettes.

0

1. Clean laboratory glassware

8. Prep- chemical solutions

A. INSTRUCTIONAL QBJECTIVE )
,,,,

1. Terminal Behavior - The learner will determine the mercury content bf
several standard solutions and typical sample; of treatment plant

.

effluents. Y

.- _",

2. Conditions - The learner will hive the use of the attc1rCEMP .

--'and all chemicals and equipment listed in it.
. , ,...a

. 3. Accepted Performance -The use of proper talapique in.performing the
test wfll be judged by'the instructor.

. . .
B. INSTRUCTIONAL RESOURCES .

1, Available Media - EPA "Methods fop the Chemical imalyset of Water and '

. Wastes", 1974; Instruction Hamikok, on the Cole-den Mercury Analyzer ,
MAS-60; the DIP "DeterminatioWW,MerCury by the FlameTess

I
(told

...

Viper) Atomic Absorption Method

138
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2. XT, -9'2 Slide sequence on the method covering both the
chemical and spectrophotomatic section* oveP heads covering the
control lotationt on the MAS-50 instrumtnt.

C. INSTRUCTIONAL APPROACH (Sequencing)
1. Classroom ,- Have the students read each section of the EMP, Cover

the operation of the instruinent. Explain the difference between
flameless atomic absorption and the normal,operatipn of atomic.
absorption. Explain the advantage and disadvantage of each type.

-2. Laboratory Supply the learner 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 proce4ure immediately after turning on the instrIument.

- During the 15'minute standing time in the chemical pr cedure the
students shobld be able to further acquaint themselv with the
inst entmand.ask any questions.

3. Classrooms -. D scuis the laboratory performance of the learner.'
VW .

A

I

I

g44
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4

A PROTOTYPE FOWSEVELOPMtNT OF' -
RopT;Ng OPERATIONAL PROCEDURES

for the

DETERMINATION OF POTASSIUM USING FLAME *TOME

,a's applied in'

WASTEWATER TREATMENT. FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET

F

National Traj;ing and Operational 'Technology Cent,
-Munictpai Operations and Training Division

Office of Water Program Operations

.
-U S Environmental Prtection Agency

CH.MET.es.ipw.2.8,77
, 140
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PART I3 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,Jart II, table 1., In both methods,
the first step is digestion. The digestion procedure is given in Methods
for Chemical Analysis of Water & Wastes, p§. 83par. 4.1.4), 1974. The
analysis phase of the first of the two alternate procedures is atomic
absorptioh,)nd is given in the same manual, pg. 143. The analysis phase
of the second of the two alternate procedures it colorimetric (cobaltinitrite),
and is given in'Standard Methods. 14th ed, Method 317B, pg 235.

2. The method pretented in the associated effluent procedure (EMP)
was taken from Standard Methods, 14th ed,. Meth A,pg 234, and from
the Beckman' Instrument Manual.

3. The liParners will prepare,calitrationlptandards, graphs, and analyze a
sample,prsided by the instructor.

. Page 19+2
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GUIDELINES FOR ,

INSTRUCTIONAL PACKAGE WORKSHEET

I \
SUBJECT MATTER: Determination of Potassium Using Flame Photometry

UNIT OF INSTRUCTION:

LESSON NUMBS: 1 of 1

ESTIMATED TIME: 3 hours

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will need to know
how to perform this determintion if it is required by his/her wastewater treat-
ment plant permit.

ENTRY LEVEL BEHAVI,OR:. Thelearner moist be able tol

1. Perform weighings on an analytical balance;
2. Perform weighings on a trip balance. 0

3. Handle solutions of acids safely.
4. Use pH sensitive paper.
5. Prepare' a desiccator for use.

6. Use a hotplate safely. 1(1

7. Subtract numbers.
8. Use a pipet.
9. TranSfersolids- from a weighing boat to a volumetric flask and dilute to

the mark:

111,

10. Use wrenches to tighten gas line fittings.
11. Safely anchor cylinders of compressed gases.
12. Use a drying oven.
13. Use a funnel and filter paper to'filter a solution.
14. Operate gas.presture regulators.
15. Prepare a calibration graph. See the _Efifluent Monitoring Procedure on the

Preparation of Calibration Graphs, CH.IN.cg.EMP.1a.1.77.

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - The learner will determine the potassium content of &-
sample prepared by*the instructor,,and will exhibit proper technique during
the procedure.

2: Conditions - The leirner will have theuse of all chemicals and equipment
or in th0 EMP.

3. Accepted Performance - Use of proper technique will be judged by thb in-
structor. The potessiumconcentration found by the learner should be within
plus or mihus 5% of the true value as determined by the instructor.

iNSTRUCTIONAL/RESOURCES:

1. Available Media: Twenty-four unassembled 2 x 2 slides.

2. Suggested Media: None.

1110-
.142
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C. INSTRUCTIONAt'APPROACH (SEQUENCING):

. 1. Prior to the start of',,this laboratory session, the instructor should-place
about 3 g,of,potassium chloride in a small beaker, dry ft at 110ot for one
hour, and coolit in a desiccator .4 One beaker is needed for each two students
since the experiment will be done in pairs.

Glassware should be cleaned as described in Section A.l.of the EMP.

Balances and the Beckman Model B spectrophotometer with flame photometry
attachments should be in working order.

Hydrogen and oxygen c ders should be attached'to the' instrument.

The propet,phototube should be in the instrument.

Desiccant in the instrument should be checked.

A sample of effluent should be on hand ('approximately 50 ml per pair of
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 laboratory session, the instructor
should turn on the instrument for warm-up, and do steps A.3.2. through A.3.5.
in the EMP.

The instructor should also 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,-them hydrogen) by the students.

3. Classroom - discussion (using 2 x 2 slides) about general principles in-
volved in absorbance and emission spectroscopy; contrast the two phenomena:
Discuss the component parts of a flame photometer.

.4. Laboratory - instructions about safety connected with-use of flame photometeu
(e.g., properly anchored gas tanks, dangers of being burned by the flame).

5. Haie the learners do steps B.2.4 through B..2.8.

I. Tell the learners to, take a minute to read tees B.2.9. and 8.2.10.

7. Tell th6 learners what the expected potassiUm concentration in the effluent
orsynthetic sample is. (This will dittate which potaSsium standards are
prepared by by learners the intermediate B.3., or standard B.4.). ,

8. Have the learners prepare.the intermediate (B.3.1. thrOugh B.3.3.) or standard
(B.4.1. throUgh 8.4.3.) potassium solutions.

9. In connection with Section C, the sypthetic sample would not tave to be digested
or filtered. The effluent sample pdy have to be, at the judgement of the in-
structor.
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C. INSTRUCTIONAL APPROACH (Continued):

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.B.

12. Have the learners do steps F.1.1.'through F.1.4.

13. Have the learners familiarize themselves with figures 1,-2, and 3 in the EMP.

14. Have the learners turn on the main cylyinder valves (oxygen-first, then hydrogen)
aril...then do steps F.2.18. through F.22. 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 Yt will be used the next day.)

15. Classroom - have the learners do Section G. .Discuss possible sources of
error if the Accepted Performancp has not;been achieved.

D. IPW-EQUIPMENT AND SUPPLY REQUIREMENT

For each pair of students: %
0

1. One Beckman Model B spectrophotodieter with flame photoMetry attachments.

2. One oxygen cylibder and one hydrogen cylinder with pressure regulators.
4

.3. One pack of matches to light the instrument.

4. One plastic squeeze bottle of deionized water.

5. Two pairs of safety glasses.

6.. Two laboratory aprons.

7. One pencil or pen.

8. One 12 inch ruler.

9. One analytical balance..

10. One grease pencil.

11. One 1001M1 pipet.,

12. One 10 ml graduated pipet.

13. One pipet bulb.

14.-,One 1 liter volumetric flask.
1

15. Six 100 ml volumetric flasks. .

16. Eight 5 ml glass'beakers (supplied with the instrument) or eight_5 ml plastic

.disposable beakers. a-,

For the class is a whole: _

One desiccator large enough to hold thd'small beakers of potassium
Chloride; one beaker for each pair of students,

144
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E. IPW REAGENT REQUIREMENTS

For each pair of.students:

1. One beaker containing 3 g. of potassium chloride.

4.
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the

DETERMINATION OF SODIUM USING FLAME PHOTOMETRY

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

at

INSTRUCTIONAL PACKAGE WORKSHEET

National Training,and Operational Technology Center
Municipal Operations and TraAning Division

Office arfileter Program Operations

' U.S. Environmental Protection'Agency

1111 CH.METI.es.imv.1.8.77
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PART II INSTRUCTIONAL PACKAGE WORKSHEET

ie Determination of Sodium Using Flame Photometry

1. An alternate method of sodium analysis is'provided in theFederal
Register, Wednesday, December 1, 1976, Part II, table 1. It is
digestio4ollowed by atomic absorption. The,digestion phase ,of he
procedure is given in Methods for Chemical Analyiis of Water 81 Wastes,
pg. 83, pat..'4.1.4), 1974. The analysis phase of tge procedure is
given in the same manual, pg. 147.

2. The method presented in the associated effluent monitoring procedure
(EMP) was taken from Standard Methods, 14th ed, Method 320A, pg. 250;
and from the Beckman Instrument Manual.

3. The learners will prepare calibration standards, graphs and analyze
a sample provided by the instructor.

'Page 20-2
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GUIDELINES FOR
. INSTRUCTIONAL PACKAGE ,WORKS EET

SUBJECT MATTER: Determination of Sodium Using Fl

-UNIT OF NSTRUCTION:

/ LESSON NUMBER: 1 of 1`-'"

ESTIMATED TIME: 3 hours

Photometry

web

S.

I

JUSTIFICATAK FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will need to know
how to orm this determination if it is required by his/her wastewater treat-
ment plant permit. . --

ENTRY LEVEL BEHAVIOR: The learner 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 seniitive,paper -

--' 5. Prepare a desiccator for use
6. Use a hotplate safely

'7. Subtract numbers
8. Use a pipet
9. Transfer solids from a weighing boat toa volumetric flask and dilute to

the mark.
10. Use'Wrenches to tighten gas line-fittings
11. Safely anchor cylinders-of compressed gases
12. Use a drying oven
13. Use a funnel and 'filter paper to filter a solution
14: Operate gas pressure regulators
15. Prepare a calibration graph. See the Effluent Monitoring Procedure on the

Preparation of Calibration Graphs, CR.IN.cg.EMP.1a.1.77.

Ak INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior ,--The learner will determine the sodium content of a sample
prepared.b,y the instructor, and will exhibit proper technique during the,
procedure.

411k.

2. Conditions - The learner will have the use of all chemicals and equipment
in the-EMP.-

3. Accepted Performance -'Usi of proper technique will be judged eby the in-
structor. The sodium concentration found by the learner should be within.
plus or minus 5% rof the true value as determined by the instructor.

/- B.,INSTRUCTIONAL RESOURCES:

1. Available Media: Twenty-four unassembled2 x 2 slides:

-2. 5mggested Media: None.
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INSTRUCTIONAL APPROACH (SEQUENCINGI: ' --f , ,

I
* iil 4 s!,

1.. Prier to the start of this-laboratpey.iev thee instruc or should place
atout'3 g of sodium chloride ,in a'smell beikeri-ary'it at 11200 for one
.tour, and cool' it in 4 desiccator'. OWi beak r is-heeded for each two studeWts
since the experiment wi11 Ite6done in pairs.

,

.Glassvkre should.be cleaned'as devribed in Seetion A.1. of the EMP.
,

Balances 'and th46Beckman tladel 6 tpectrophoipmeter with flame- photometry
attachMents should be in-working order.

Hydrogen and oxygen cylinders slituldbe attached t eh nstrument. .

The proper'phototube'should

Desiccant ittihe instrument

Millibe in the instrument.

should *checked. .-

samplg,Of'effluent should be on hand (approximately.50 ml per pak or
students) and thp sodium concentration deteAiined by, the instructor. Or,

0* the instructor may prefer to prepare a deionized wateresample of)sodiums4chloride.

2. About two hours prior tolthe Start of ,this laboratory Session, theinstructor"
should turn on the thstrumentjor warm-up, ald do steps A.3.2. through A.3.5.
With* EMP.

.

..
IThe instructor should also pre -se( all gauge on the instrument anegas4
cylinders as deScribed in,F . through F.2:16.1 i.e., Just before doing
siep.F:2.17, only the ma valves on the two cylinders peed to be opened
(oxygen first, the. ! .rogen). by the Audell.

.

'ir
, .

a. Classroom - di 4 on (using 2 x t 54ides)About general -principles tn-
-:44.

volved in,a1Ao 4 and emilsioespectroscopy;'contrast the.two phenomena.
- Disc he4comp t partImbf a flame photometer. _-

4k

171teboratorY abOut,Safety Connected with use of flame photometers
e.g., properlylnchbred gas tanks, dangers of being burned by the flame).

' Si Havelthe lea do stein B.2.4. throygh 8.2.8.76

CiTell the 1 s to-take a-minute;ib ,ead steps B.2.9. and 8.2.10.

7. Tell the 14hrherS what, the eiAte4sodium cjicentration in the effluent or
'"synthetic sample-is. (This will dictate which sodium standards are prepared

by the learners (the intermediate B.3.,,Or standOd B.4,).

' 8. Have-th% learners prepare ihejiliecmediate (B03.1. through B.3.3.) or standard
' through- B.4.3.), sodium solutions.

S.

9. In connection with SectiatC,-thesynthetiekseille'would not have to be digested
or filtered. The efflueht sample have to-N, at the'judgement of the in-
structor. ' . .

...
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= , C. INSTRUCTIONAL.APPROACH (Contir454: .
..,

1

r
,

.

.

Ili
-10.'Tell the learners Section D-has already 'been done; i. :e., you haveturned"

the instrument on. °

1T. Have the learners do 'steps E.2. through

12.eHave the learners do steps F./.1. through F.1.4.

13. Wa0e the learners familiar i e them ;elves with figures 1, 2, and 3 tnthe EMO.
I .

14. ,Have the learners turn on e main cylinder valves (oxygen firit, then hy&ogen)
and then do steps F.2.18. hrough F.2.52. Do not have theW do F.2.48. tf-N,
another pair of learners is to use the instiient. (It is 'even desirable.-\-
to leave the instrument on'overnight-if it.wipbe used the next*,...4--

M1 Of

15. Classroom - haft the learners do Section'G. Discuss possible sources of
error if the Acce*ed PerfermanCe has not been achieved.

D. IPW EQUIPMENTND SUPPLY REQUIREMENTS

or eaoh pair of. students:
j!

4

One Beckman Model B spectrophotometer with flame photometry attaChmergs.

One oxygen cylinder and one hydrogeg cylinder with pressdre regulators:

3. One pack of matchef blight the instrument.:
4114

. 4. Onesplaitic squ4ze bottle of deionized W4Xer.

5. Two pairs of safety glasses/

6.'Two laboratory aprons. i .

- _

7. One pencil or pen.A

8. One 121inch ruler

'9. One'analytical baIlnce.

10.-0We grease penctl: i

11, One 190111/pipiki- -
. . --

12. ORe 1?) graduated OiPet.graduated

k13. One et bulb, '

14' Ong 714e Volumetric f1.00.

1 J15. Six 104 Itil volumetriC flasks'.. .. 11;

,- ..

e

d6. Eight 5 ml ]ass beakers (sUipplied:Itith.thOnstrument) or eight 5'10 plastic' r--

-)4sposable. akers. .'

ti

'1,16

wp ,

'

7

For th'c1ass as a whole;
,..,

One desiccator large enough to hold t e small beakerS of sodium Chloride;

'one beaker fOreach'pair of. students.

1F. /.

f .6'
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IPW REAGENT REQUIREMENTS

For each pair; of sludent.s:..

1 it Qne beiker containing' 3 g. of sodiurn' chloride.

`') .

1

f

S

Or

4

.1
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