to assist in ‘the training of waste water treatment plant operational
Persaonnel in the tests, 8easurements, ‘and rerort Freparation required. ‘
for comrliance with their NPDES Permits. This staff Guide .provides
Step~-by-step guidelines on course planning, develcpment and
ilplenentaxiop';nvolving clastroom instruction,and laboratdry

applitcation of .critical learning outcomes. .part I is ccncerned with

the administrative aspects of the training- progras. part II consists )

of instructional staff guidelines on techpical cortent, learhing

objectives, and,lesson-ty-lesson,guiaes for the self-monitoring

_procedures contained in this course. Included are a variety cf

‘technijues for determining various materials in water including

pﬁospho:us, nitrogen, ammonia, cadaiua, oil, and grease. (C5)
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- S " DISCLAIMER : ‘ | ’

e
Reference to commercial products, trade names, or - ‘-
manufacturers is for purposes of example and 111ustratioqr

Such references do not constitute endorsement by- the

¢

0ffice of Water Program Operations, U.S. Environmeﬁta1

Protection Agency. .
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COPYRIGHT INFORMATION : ;

The contents o¥uthis mapua](may be copied freely, in whole
or in part, without violation of copyright laws provided ‘

that: when copies are made, reference to the U. 3.

Government Pﬁinting'Offﬁce, on the last page of this manual, . ,.

is de]eted.
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spec1f1ed methods acceptab]e ’ \

s P! . . -
' PREFACE 3
TO THE USER OF THIS MANUAL . 5 -

Background of Eff]uent Self- Mon1tor1qg_gggy1rement

. With passage of the Fedéra] water Pollution Control Act'Amendments of 1972

(Public Law 92-500) a new permit program was created to replacé and improve
upon the earlier:-permit system qhich existed under the 18399 Refuse Act.

Under the 1972 Act, the United Ztatesé[nvironmentaT Protection® Agency is
~required to establish national effluent limitations and national treatment
performance standards for all sources of water pollution, including not

only munigtpal~discharges, but also factories, animal feed]ots, and power .
plants. These effluent limitations are the maximum amount of a™ po11utant .
that any discharger may release into a water body. -

IR order to insure that .the prescribed effluent Timits are met, every ‘g
discharger is required to obtain an NPDES (National Pollutant D1saharge *
‘E11m1nat1on System) Permit. Types of water discharge-sources for which a

permit’ is ‘required include municipal wastewater treatment facilities; manu-
ﬁactur1ng plants; agriculture, forestry, mining and fishing operations, and

othér sérvice, wholesale, retail, and commeércial establishments having opera-
tions which result in dischdrge of water’ to the-Nation's bodies of water.

The\NPDES Permit is not a license to pollute. To the contrary, a Permit
stipulates what may be discharged, ‘and hqw much may be discharged over a
def1ned period of 'time. _Each Permit is tailored to the discharger, and
sets specific limits on each effluent. .

Furthermore, the NPDES Permit also requires dischargérs to monitor their !
effluents, perform1ng specified tests and measurements at designated frg-
quencies specified in the individual Permit, and to report .the amount and
nature of d11 waste components discharged.

-—

Training Need Associated with- Self-Monitoring ﬁequirements .

»

s

.

° Compliance witﬁ NPDES requires that all speé1f1ed tests and measurements be
ﬁperformed in accordance. with methods specified by EPA and announced in the
‘ Federal Register. Only under very 11m1ted conditions are deviations from

.
Crp N a—

~

These requ1rements are the basis of an 1nmed1ate massive, training need to
“provide the responsible waste water treatment personne1 with the knowledge
and skills required to comply with the s@1f-monitoring requirement. There *
is at present a wide range of initial capabilities for performing the tests .
and measurements. This ranges from the situation in the large, fully-staffed,
.fully-equipped facility in which little or no training is reguired, through
all shades and Teyels to the limited staff.in small, 1nadequate1x—equwpped
facilities in which at present there is little or no capab111ty for '
performing the required tests an measurements. o+ .

,. TR
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. This is one of <Several special short-term courses recently developed and’
currently under development by the Environmental Protection 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 personne].'in the tests, médsurements, and.report

preparation required for compliance with their NPDES Permits. *
‘ i . i N \ ! 4 \
TRAINING AVAILABLE OR UNDER DEVELOPMENT TQ NEET
SELF-MONITORING REQUIREMENTS v '
) :
Title O Workers should take thi§ who:
" Basic Laboratory Skills for Self- Have little or no laboratory experiencé -
- Monitoring Tests and Measurements . or training; and need to develop basic ’R‘
\\\\\\ - . | skills includirg-use of balances; pre- , s
" ) . paration of solutions and reagents; /
o ‘ names, characterigtics, preparation
§\\ . ' .and care of common laboratory equipment .
e N , supplies. This course prepares students
N s requiring such training for entry into -
_- ‘ ) ’ the follgwing named courses in which
. oS . "procedupés for designated tests and .
.. ’ S , measuregments are learned. ' ’-
% o ,
Self-Monitoring. ProceduPes: . Basic Have basic laboratory skills, as desig-
Parameters for Municipal Effluents nated above, but need to learn one or _
> - more of the procedures required for most ‘
or all municipal effluents including BOD,
' * ., fecat coliform, pH, suspended solids,
flow, and jreporting of results.
Effluent Monitoring Procedures: Usually have completed the "Basic Parameters"
Metals Analyses - course, but have a Permit which requires
’ report on one or more metals. - i
. - Efftuent Monitoring Procedures: Usually have completad the "Basic Parameters"
. Nutrients v course, but have a Permit which requires -

' < . ) periodic_report on one or more of the so- .
called "nutrients" including.nitrogen and.
phosphorus.

Effluent Monitoring Procedures: » Have made arrangethents whereby the required
~ Flow Measurement and Sampling .- laboratory procedures are performed else-
il’echnjques s . . where by contract or other special arrange-
g . . ment, and- who are required only to collect and
PR ' oo care for samples, and to make such tests and
, : s measurements as‘'must be made at the sampling
. . ; R . . ’ site. - . .
. " - ' ~
Any of the analytical courses .of Are professional chemists, microbiologists,
EPA National Training and Opera- or key laboratory technicians in large !
tional Technology Center for v treatment facilities'where they work full-
specific Permits time doing a designated series of analytical

tests and measurements. .

* . 3 '
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| A Personal Note to the User of ‘this Guide {/ . .
R The need for provjding this training, and the néture-of current efforts. of 7 _ !
o the Environmental Protection Agency to meet this need have been discussed in
‘ . foregoing’parggraphs.

-~ .

\

. . ) TN - Lo
It is an oversimplification of a classic Quotaﬁ¢Qp %B“Saj that all that isV 1; )
needed to.conduct training is to "put Mark Hopkins on one end of-a Tog and a . |
student on the other." It is almost 'as much an oversimplification po say that
all tHat is needed to conduct a course is to bring together the students . TV
- ’ and the instrdctional staff in a classroom and laboratory equipped with re- '
quisite equipmgAt and supplies for the instruction to be delivered.

A short course such as this, involving both classroom instruction and }abora- L
tory application, and with ¢éritical learning outcomes to be achieved within
*a limited period of time, absolutely requires carfeful, detailed planning,
preparation, and implementation. Meticulous attention to detail and effective .
Mstaff teamwork are esseptial at every step of caurse plannirg, development,
and implementation. - v - o . o ‘
The purpose of this Staff Guide is to provide you, the training staff member,
, with-useful, practical assistance in presenting this course in yaur own
. facilities. The Guide is a resource. It is not a blueprint 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 éffectively
in conductihQ/;hiS/fEbrse. On the other hand, this Suide should be helpful in
reducing the amount of original development work yéu will have to do, and it
should be helpful in suggesting factors in course pladning and presentation
which otherwise might be ignored or glossed over. S I ,

Guide a 1iving document which-effectively répresents .the best experipnte of
all in plapning, preparing for, conducting and terminating.this course.
Please provide this office with your constructive suggestions for strength- ¢
ening and improving upon this Guide, based on your'own experiences in conducting
© the course. Yeur recommendations will be fully consjdered in future editiens
of this and other .Staff Guides for -other ‘courses of this series. 1In the
event that,qqg§tions arise in interpretation of any aspect of this Instructors'
Guide, please wirite or call: ) ' : -

You are invfted, in fact requested, to participate actively in maki:E this -

: ‘ Director, National Training and Operational Technology Cehter
Office of Water Program Operations
*U.S. Environment3al 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 coursé. Part II consists of

- guidance to the instructional staff on, the technical content, learning objectives
to be achieved by the students,-and lesson-py-lesson instructional guides for
each of the several self-monitoring procedures covered in this 7burse. ‘

' -
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Part I, which immediately follows, will héve éreateét va\ue to those conducting
this course for the first time or for the first few timfes. With practice in -
cqg?ucting the training most -organizations will develop, their own adaptations
an®Nramifications of this plan to meet their own requirements and the specific

situption. . ' [ -

1

~ ‘ W

It is strongly urged that each nstitution conducting-this training course
develop its own formal version of such a guide as this. Staff does change;
new pérsonnel require indoctrination and training on standard procedures of
the organization they have joined. Rules and procedures promulgated by _
requlatordy authority do change; such changes will require adjustment in course
content. With repatition of specified tasks, many staff members, however .
. dedicated, do s1ip into unconsgious variations 1in pracéé;e or omissions 1n -
detailsiwhich can subtly change the character of the cbdrse. A formal plan ! ’
_and guide, conscipusly studied and followed, can help the training instructor -
and the administrator to avoid many pitfalls. . *
Inte]]igént use of a plan such as this, with variations as proven necessary,
can go fay in keeping this course in harmony with the needs ‘of the studemts
and withxrequirements of regulatory authorities. Above ally, the course should
remain free of the distractions, and last-minute corrections of errors or
omiss?onsxdiscovered at.untimely stages in course preparation and presentation.
| ' [4
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'_/ PART I- COURSE PLANNING AND MANAGEMENT

_A. Cours P]an and Working Schedu]es e \ f
<0 » This egt1on considers five topics: o C T
Respo ibi1iiies;;p self-monitoring training e
. It ig an 1nherenf responsibility of ‘any teacher io provide a 1earn{ng

w0

"situation which gives the student the best possible opportuntty to develop .
" the target level of knowledge and skills:. ' .i
- In addition, and_not to“be overlooked, this Fourse involves a respons1b111ty
. ® to the regulatory agency--to assure that students acquire specified know]edge
’ " and [skills and that these skills. are acqyired to a level .such that data re-
*EIP _ ported by the student will be accepted as re11ab1e by the regulatory author1ty

Annduncing the course : ’ N

.- . b

Thig section°gives examples of-course 2rhbuncements, and identifies specific
/inf rmation which should be provided-im any course announcement.

Supmary plan for the course

Th1s is a one- page summary of the course plan in wh1ch the reader can
discover the subject matter coverage, days and agproxamate,time allocations
" and the designation of the instructional specialty involved in presenting
the instruction. - 4

~F N

Samp]e course schedule . S ‘ ’ _ o

' 4 :
This covers-the same information as the.summary plan. The format is
differént; providing a dqy-by-day, hour-by-hpur, tlass schedule. This
schedule-format has-beenqiound most practical at EPA training centers
. for more than 20 years. It warks. It-is recommended for your use. ’

« Milestones in course p]ann1ng and preparat1on -

- &

fach member of the tra1n1ng staff- has individual and cooperative dutites in
-planning and condicting the course. ‘- Much of the responsibility of each

. - staff member is outlined later in this Guide in the section on Training

' Staff (Outline 6). The milestone chart shown here is an example of a plan

e - .+ to accomplish _necessary tasks in a timely manner. Mt is necessary that

each training institution devel its own logistics of course preparation
to meet the sxtuat1on at hand. s urged that a formal milestone chart
be deve]oped

-
S
-

i. Responsibi]ities in Self-Monitoring Training

.. a. Implications of NPDES . ;. ' . :

. Each Permit 1ssuea\under thefNat1ona1 Po]]utant Discharge Elimination .
~ System EmPDES) includes a program of required self-monitoring analyses

of effluents and reporting of resu]ts at prescr1bed 1nterva1s
AT.EMP® (164-3)/2.10.76°
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i 1) The methodology to be followed in performing the self-monitoring N ‘
testls and measurements is ‘described in-issuances in.the Federal. ‘
Regﬂster (FR). .. :

2) In sbme cases, two or more a]ternativerprocedures are available .

to the analyst for compliance with monitoring requirements. /,

3) Provisions do exist whereby the regulatory agenciés (State and EPA)
can recommend and permit use of methods not listed in the FR. Pro< .
. cedures for orderly application of. accepted methods are described '
‘"' in the FR issuance at the end of this section.. It cannot be; too* -
strongly emphasized that the Permit-holder does not have .the
authority to make  a unilateral decision to introduce anatytical
procedures not found .in the FR issuances or not specifically
authorized by the appropriate regulatory authorities. -
- . Ty
b. Training Response te NPDES/FR Requirements ) T
1) ‘bthods\taught in this and associated courses developed by EPA . .
are limited to those most recently prescribed in issuances of
the FR. ’ oo v
2) Usually, when alternative methods are available, the course will -
include onl]y one of the alterpatives. In planning the details of
a specific course offering, a training representative should in
every case tonsult with responsible representatives of the
regqlatokygagency in the area in which the course is conducted.
. This| consultation should include determination of: b

. ‘A . . 4 & .
a) Which, ;&-any,’of more than one alternative gna1ytipal method
y 1s preferred (or\required) by the regulatory agency for the
! ' Peymit-holders urder its jurisdiction? ' . "

<

b) What, if any, chénges have occurred §1nce the last cdurse
offilerings which require adjustment’in course content?
L3 » ’ ‘ .
c) What advice does the-regulatory agency have to offe? about
<.’ + the'planned course presentation based on problems encountered:
in implementation of self-monitoring procedures, and ip observa-

&

tions of pérformance of past graduates from previous offeripgs ’ .j'.
of the course? V.o : |
3) The tﬁaining institution which fails to apply these elementary D

practices, with a result of sometimes teaching inappropriate
methods, stands in danger of committing a serious disservice to
- those it ‘purports to serve: . ) - g

-

a) To the students enro]]ed.in the course; and

b) To the Permit-holding organization, which is being ’ /
led to believe that through this training the .qualifying ‘
student will perform self monitoring tests and measurements in
accordance with methods approyed by the regulatory authority.

v - N A




A, Respons1bi}1tfbs in Accreditation qf Students e .o .

(24 .

;

. .
. . .
. .
. N - . , »
v

-1) Successful completiop of this course of train1ng will be a factor
used by mani regulatery agencies in the accreditation or tert1f1-
e

cation 'of ttreatment plant personnel to oerform self—mondtorthg
tests and measurements, ) i \ - o

.

experience through which: the qual1fy1ng student wilT haye every\ N
expectation of. being able perforn the required se}fgmon1tpnrng

. procedures in a sat1sfactor manner on ~return R his;norn)al -\uérking
env1ronment : .

1

thé requ1red ana]yses, as contras d with tests des1gned to
develop a comparat1ve rat1ng of t 1nd1v1dua1 students.

b) Written tests should be strictly app11ed to the procedures
being taught and.should be appropriate to a written.ans ?
Thus - def1n1t1ons matters of specific information, so]vqgg
problems,'and similar matters are appropriate to written‘tea;s

c) Many students will take alarm at Written tests, and may not
perform up to expectat1ons due to this alarm. One means of
.alleviating this_fear is to give, open-book quizzes but to expect
a high standard of performance. 'It‘is pointed out. here that it .
is more important for the student to- know where to refer 'for S
needed facts and to check thesg~ facts, than it is to demonstrate"
rote memory. The memory will come with practice of the test
proceduges The student shodld learn to check the facts when
in doubt, rather than to r1sk a blunder. Y.

\ ,.d)'Much of the student eva]uatﬁon w111 be:bised on performancd’1n

* the 1aboratory It will be appropriate to keep’records on su
factors 1n student performance as:

(1) Accuracy in following directions as g1ven; . B

(2) Demonstration of acceptable mantpulative skills; . ’ ! .
< -
(3) Reporting of laboratory results falling within accepfable 1
\ » . relationship to a class norm; and other factors as
determ1ned by the instructor, ‘ .

é) Each instructor is responsible for report1ng the qua?1ty of ~
performance of each student for the procedures for which he
has primary responsibility. These reports should be written, and -
‘they should be made a part of the permanent course record,. This,
course plam provides <for having at lTeast two instructors 1n the
laboratory dur1ng all 1aboratony phases of the course. At any A
/ . N
PR S A
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given session, one 1nstructor wﬁ]? be the’ designated primary -
instructor, with others in a supporting role. To make a4system
like this work satisfactorlly in-evaluation of students*and to .
assure consistence 1in, student instruction each” member of the

. 1nstruct10na1 ‘team has defninte, if 1mp11ed, responsib111t1es '
‘These 1nc1ude .

-
N

- (1) The primary. 1nstructor is. thg individual who reports ‘on
acceptability or non-accepta i11ty of student performance

' The 1nstructor-assistant(s) must instruct, students in the .
same- way as desigrated by the primary instructor. Introduction
“of 1nd1v1dua11ty in manipulative procedures,’ order of pro-
ceeding. w1th a test, etc;, can only confuse the student~

The #nstructor- assistant(s) should bring the pr b]em-student
to the attention of the primary instrpctor at t%e earliest
possible moment. " This is.to provide- max1mum opportunity to’

. correct problems which might result ig failure of the 5;udent
\to qualify in a g1ven analyt1ca1 procedure.
Primary 1nstructor and instructor-ass1stants have, of course,
a continping responsibility of preserv1ng the highﬁst standards
of professional and ethical relationships with each bther .
throughout the course. Differences of opinion. will arise among-'
. individuals of aly instructional staff These differences must
. be resolved outsidegthe classroom and laboratory. Furthermore,
these differences.dte not, subjects for airing with students at
any time. i o . . s
4) The Nonqua11fy1ng Student N -

K
)

a) Thdre is a Job/f1nanc15T\1mg]1cat1on to any.student fa111ng'%2
qua11fy for any of the analytical gpests andggeasurements inciuded
in thiz course. Therefore instrictors shoddd be particularly
careful to document the reasons tor any npnqua11f1cQEJon

Any nonquali.fying student shduld be ent1t1ed'to be 1nf0rmed on
~ the reasons . why he is Judged\zgpqua1ifying

Ldea]]y, an oppor;un1ty shotld be provided for nonqua11fy1ng
students to have another chance to correct. déficiencies in -

their performance.. This could be accomplished through ‘a number
of different approaches such as makeup work (evening §) during the-
course ,itself, through repeating the training modu]e in which
acceptable.results were not hieved (at a mutually agreeable
time for the student and, for®he instructor), or by-enrollment

in a future offering of/the coursewith -participation only in

the module which was fai]ed the f1rst time around.

P
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“ WATER PROGRAMS

Guidelines Establishing Test Procedures
for the Analysis of Pollutants

. Amendments -
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* 140 CI'R 136) were published in the Fzp«

AN

.

32780 s

RULES AND neeguno‘{ ‘

. Title 40—Protection of Environment * ° dures” have been revised in response to
CHAPTER |-—ENVIRONMENTAL

PROTECTION AGENCY. .  Btatéandlocal governments, major regu-

suacunn:nco—wu:fﬁmonus lated dischargers, professional and trade

. . associations, analytical laboratories
[FRL 630-4) Table I has been revised by: *

(1) The addition of a fourth column
of references which includes prodedures
of the United States Geological Suryey
which are equivalent to previously, ap-
proved methods.

FART 136—GUIDELINES ESTABLISHING
TEST PROCEDURES FOR THE ANALYSIS
OF POLLUTANTS - ‘

Amendment of Regulations ,

O June 9, 1975, proposed amendments (2) The addition of a fifth column of
to thie Guidelines Establishing Test Prg- misceljaneous references to procedures
cedures for the Analysis of Pollutants  which are equivalent to previously ap-
proved methods. -

tral RECISTER (40 FR 24535} as required ° (3) Listing generically related ppram-
bv section 304(g) of the Federal Water eters alphabetically within four sybcate-
Pollution Cébntrol’Act Amendments of gories: bacteria, metals, cal and

1372 (86 Stat. 816, et seq . Pub. L. 92-500. residue, and by listing these subcategory
1972 hereinafter referred to as the Act.* headings in alphabetic sequence rel-

Sccuion 304(g) of the Act requires that ative to the remainjng parameters.
the Administrator shall promulgate (4) Deleting the parameter “Algicides”
#widelines establishing tést procedures and by entering the single relevant -
for the analysis of pollutants that shall cide, “Pentachloropitencl” by its cheml-
mclude factors which must be provided cal name . .
(1) any certification pursuant tosec-  (C) Clamfication of Test Parameters.
tion 401 of the Act, or (2) any permit ap- The conditions for analysis of several
plication 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
bv permit applicants to demonstrate that by the Agency; L
efluent discharges meet applicable pol- (1) In respense to five commenters
iutant discharge lmitations and by the, representing State or local governments,
States and other: enforcement activities major dischargers, or analytical tnstru-
in rouhne or random monitoring of ef- ment manufacturers, the end-point for
fluentgyo venfy compliance with pollu= the alkalinity “determination is specifi-
tion control measures. +  cally designated as pH 4.5.

Interested ‘persons were requesled to (2) Manual digestion and distillation
submit written comments, suggestions, or are still required as necessary prelimi-
objections testéhe proposed amendments nary steps for the Kjeldah! nitrogen pro-
bv Septémber 7 1975 One hundred and cedure Analysis after such distilla'tion
thirty-five letters were rpeceived from may be by Nessler color comparison,
commenters The following categories of titration, electrode, or autometed pheno-
(organizations were represented by the late procedures. .
commenters 'Federal agencies accounted (3) In response to eight commenters
for twenty-four responses; State agen- representative of Federal and State gov-
c1es accoun for twenty-six responses;
local. agencies accounted for seventeen lytical instrument manufacturers, man-
responses; regulated major dischargers ua) distillation at pH 9.5 1s now specified
accounted” for .forty-seven “responses; for gmmonia measurement.
trade and professional organizations ac- (D) New Parameters and Analytical
counted for eight respanses; analytical procedures. Forty-fout new parameters
wstrfument’ manufacturers and vendors have been added to e I. In addition
accounted for seven responses; and an- tg the designation ical proce-
alytical service labgrataries accounted dures for these new pa ters, the fol-

T 51X resgpnses . Towing modifications ha.r::'geen made in

. All comments were carefully evaluated analytiéal procedures designated in re-
by a technical review committee. Based sponse to comments. = *
upon the review of comments, the follow- (1) The ortho-tolidine proceddre was
ing principal changes to the proposed not approved for the mesasurement of
amendments were made . . residual chlorine because of its poor ac-

1A» Definifions Seotion 1362 hasbeen curacy and precision. Its approvsl had
amended to update references Twenty been requested by seven commenters rep-
(ommenters representing the entire reésenting major dischargers, State, or
«pectrum of responding groupe pointed local governments, and analytical instru-
out that the references cited in §§ 136.2 ment manufacturers. Instead, the N\N-
fr, 136 2(g>, and 136 2(h) were out-of- diethyl-p-phenylenediamine (DPD)
date. §3 136 2(f), 136 2(g>, and 136.2(h), method is approved as an interim pro-
respectively. have been amended to show cedure pending more intensive laboratory
the following editions Jf the standard testing. It has many of the advantages
references “14th Edition of Standard of the ortho-tolidine procedure such as
Methods for the Examimation of Water: low cost. ease 6f operation. and also is of
and Waste Water.” “1974 EPA Manual acceptable precision and accuracy.
of Methods for the Analysis of Water and (2> The Environmental Protection
Waste," and “Part 31, 1975 Annual Book /gency concurred with the American Dye
of ASTM Standards.” “Manufadturers’ request to approve its

(B Identification of Test Procedures. procedure for measurement of colgr, and
Both the content and format of § 136 3, ¢ upies of tire procedure are now available
“Table 1, List of Approvetd Test Proce- At the Environmenta! Monitoring and

i
.

1)

ernments, major dischargers, and ana- L)

.. »
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g\lwpogt ‘Laboratory. Cincinnati (EMSL~
Y- . . :

(3) In response to three requests from
Pederal, Btate governments, and dis-
chargers, “hardness.” may be measured
af the’sum of calcium and piagilesium
analysed by atomic absorption and ex-
pressed as their carbonates :

(4) The proposal to linut measure-
ment of fécal coliform bacteria 1n (he
presence of chlorine to only the “Most
Probable Number” (MPN) proc¢dure has
been withdrawn in response to)requests
from forty-five commepters including
State pollution control agencies, permit
holders, analysts, treatment plant op-
erators, and & manufacturer of aRalyt-
ical supplies. The membrane filter (MF)
procedure will continue to be an ap-
Drov?d technique for the routine meas-

ent of fecal colifiorm in the pre-
sence of chiprine. However, the MPN
précedure must be used to resolve con-
troversial situations. The technique
selected by the analyst must be reported
with the data. ‘-

(3) A total of fifteen objections, re-
presenting the entire spectrum of com-
menters, addressed the drying tempera-
tures used-for medsurement of residues
The use of differeyt temperatures in dry-
ing of total residué, dissolved residue and ’
suspended residue was cited as not allow-
ing direct Intercomparability” betwesn
these ‘measuraments. Becauge the intent
of designating the three separateresidue
parameters is to measure separate waste
characteristics (low drying temperatures
to measure volatile substances, high dry-
ing temperatures to measure antiydrous
inorganic substances), the difference in
d&rying temperatures for thesg‘residue
parameters must be preserved R

(E) Deletion of Measurement Tech-
nigues. Bome asurement techniques
that had been proposed have been de-
eted in response to objections raised
during the public comment period

(1) The proposed infrared- spec-

trophotometric analysis for oil and
gresse has been withdrawn Eleven com-{,
menters representing Federal or State
agencles and major dischargers claimed
_that this parameter is dbfined by the
ent proceduressiny-alteratipon
e procedure would xhange the déf-
initiyn of the parameter. The Environ<
tion pcy agreed

) e proposed separate parameter
for sulfttfé "at concentrations below 1
mg/l, has beeh withdrawn. Methyléne
blue spetétrophotdinetry is now included
in Table I as an appsbved procedure for
sulfidé analysis. The titrimetric iodine
procedure for sulfide analysis may oply
be used for analysis Of sulfide at concen-
trations in excess of one milligram per
liter.

(F) Sample Preservation and Holding
Times. Criteria d{ r sample preservation
and sample holdifig times were requesied
by several commenters. The reference for
sample preservation and holding- time
criteria applicable to the Tsable ] param-
eters is given In footnote 1) of Table I.

(GQ) Alternate Test Procedures. Com-
ments pertaining to § 136.4, Applicatior-
for Alternate Test Procedures, included
objections to various obstacles within

e -
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these procedures for expeditious ap- guterdde Mall, 401 M Btreet, SW. National Environmental Research Cen- &

proval of alternate test procedures. Four
analytical instrument manufacturers
commented that by limiting of applica-
tion for review and/or approval of alter-

sshingtop,
 buziness hours. The
regulation 40 CFR 2
sonable fee miy be charged for copying ronmental Research Lahordtory, Cincin-

' RULES AND REGULATIONS .- '

D.C. 20460, during nofmal
bA information’
provides that a rea-

nate test procedures to NPDES permit such documents.

holders. § 136 4 became an impediment to
the commercial development of new or
improved measurement devices based on -
. mew measurement principles. Applica-
tions for such review and/or approval
will now accep from any person.
The intent of the alternate test pro-
«cedure is to allow the use of measure-
ment systems which are known to be
equivalent to the approved, test pro.e-
dures in waste water discharges
Applications fer approval of alternate
test procedures applicable to specific dis-
charges will contintie to be made only by
NPDES permit holders, and approval of

such applications will be made on a -

rase-by-case basis by the Regional Ad-

ministrator 1n whose Region the dis-

charge is made

Applications for approval o
test proced whi¢h are intended for
nationwide fise can now be submitted by
‘any person directly to the Director of the

Environmental Monitoring and Support,

Laboratory in Cincinnati. Such applica-
+ tions should include a complete methods

write-up, any literature references. com-

parabjlity data between the proposed al-
ternate test procedure and those already

8] ed by the Administrator. The ap-
t p should include Pprecision and

_Accuracy data of the proposed alternate
2““test procedure and data confirming the

general applicability of the test procd-

dlire to the industrial categories of
water for which it is intended. ‘The Di-
rector of tRe Environmental Monitoring
and Suppory Laboratory, after review of
submitted information, will recommend
approval or ‘rejection of the application
to the Administrator, or he return
the application to the applic for more
information. Approval or rejéltion of ap-
plications for test procedures intended,
for nationwide /use will be made by the.
Administrator, after considering the rec-
ommendation made by the Diréctor of
the Environmenta] Monltoring and Sup-
port Laboratory, Cincinnati. Bincs the
Agency considers these procedures fer -
approval of alternate test procedures for
nationwide use to be interim procedurgs;
we will welcome suggestions for crite
for approval of al te test procedyj
for natlonwide Interested pe
should submit their written comments {n
triplicate on or before June 1. 1977 to:
Dr. RobertéB. Medz. Environmental 3o~
tection Technologist, Monitoring Quality
Assurance Standardization, Office of
Monitoring and Technical Bupport (RD-
680>, Environmental Protection Agency,
Washington, D.C. 20460.

(H) Freedom bf Information A copy
of all public comments: aft analysis by
parameter of those commenta. and docu-
ments providing further information on
the rationale for the changes made In
the final regulation are available for
inspection and copying at the¢ Environ-
mental Protection Agency Public Infor-
mation Reference Unit. Room 2922,

eoxljecuve on April 1, 1977,
: November 19, 19'10.6 -

-

Effettive date: These amendments be-

5

JOHN QUARLES,

Acting Administrator,
Environmental Protection Agency.
Chapter 1, SBubchapter D, of Title 40,

Code of Federal Regulatfons is amended
as follows: - T L
1 In § 136,2, paragraphs (1), (), and
«h) are amended to read as follows:
§ 136.2 Definitions.
. ?

«f) “Standprd Methods” means Stand-
ard.-Methods for the Ezaminuation of

v

A\

-

- L] L]

f altefnate *wa¥sr and Waste Waier, 14th Edition,

1976. Thls publication is avallable from
the American Public Health Assotistion,
1015 18th Street, N'W , Washington, D.C.
20036.

* (g) “ABTM" means Ansfual Book of
Standards, Part 31, Water, 1975. This
publication is available from the Ameri-
can Society for Testing and Materials,
1916 Race Street, Philadelphia, Pennsyl- "
vania 19103. K .

«h) "“EPA Methods" Methods
for Chemical Analysis{0os Waler and
Waste, 1974. Methods Development and
Quality Asturance Research Laboratory.

v

-

-
muwin 1.—List of approved lcat procedurcs’

N

’
5?78} ,f.

\

-

ter, Cincinnati, Ohio 45268; U.S. Envi-
ronmental Protection Agericy, Office of
Technology Transfer, Industrial’ Envi-

nati, Ohlo 45268. This’publication is
avallable from the Office of Technology
Transfer. . . - ' .

2. In §136.3, the decond sentence of
paragraph (b) is-amended, ‘and a new
})mgraph (¢c) is added to read as fol-
ows .

§136.3 Identificution of tent prm-odu:u. o
. .o ot

() * * * Under such cifcumstances

additional test procedures-fot analysis

of “pollytarits may be specified by the

‘Regional Administrator or the Director

upon the recommendation of the Direc-

* terof thé Environmental Monitoring and *

rt- Imboratory, Cincinnati.
) Under certafn circumstarices, the _
A trator mdy approve. upon rec-of *
ommenitation by the Director, Environ-* -~
menta! Monitoring and Support Labora-
, Cincinnatl, addittonal slternate test 7/
ures for nationwide use.
3.FRble Tof § 136.3 is revised by listing
thepa ters alphabetically; by adding
44 new eters; ‘by adding a fourth
eolumn ufjder relerences listing equiva-
lent States Geological Survey
methnds; by adding & fifth columri under
references Msting miscellanebus eqndiva-

Supnp:

(1Y

lent me ; by deleting foétnotes 1
through 7 and adding 24 new footnotes.
to read as follows: . .

¢

- — e oo - - -
Y Reletencen /
LT 1me Miked (page nos } Othér
Paramelr and units Methoud EPA . stendard ——————— approvél
g ineshods methods Pt 31 UBAB  methods
1978 methods ¢
: ABTM
& _ _ . A |
1 Acldiy. s CsCOS, | milh- : . eof point B 1 mad) 8 w0 s
grama per Bter. of 8.2) er phenol I X
2 Albniy, e CaCOY, milly Elesramatrie "j)mumw' e 1w “ s007)
grams per 3 3 » man . . N
o sutametad, or (3 L
. lant sutamated « >
3 Ammonie (as N), willigrams’ dlatetion ¢ (ab pB . . 410 s
per liter, - 5) followed by - 159 a 1ne Jany
‘ " wede, Automatpd e e ae T o
uf
T [ 17 n
BACTERIA . ~
4 ¢ pliferm (ecal) 5, number per MPN, 4 Virwiie Llter "m . ' -
b Comor treal) ! § EYITY b -4
npregented @ o P Ll -
ot ehlorl ber per 190 X . . X7
m -
& Colilorm (total),* numberpar  do *.. - YL me.
100 ml. E I
7 Colorm (total)TNg presencs MPN.! membrane ¥ filter ... ... ”ne
of chlorine, nuniber ps¢ 0  with enrichinent. - e eeas

ml
Freal streptococcl) number MPNS  mamibgne
per 100 mi piate ssont.

Benzidine, milligrams
Biochemical oxy’m
54 (BODy), mliligrams

]

g, Winkier
per

Chemical oxYfen * d Dichromate reflux
(COD), mill er.

€ hloride, milligrams peziliter _

———-

rate;
metrie

oo ot notex at =nd of fabis
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liter. O1tdation—eslormetrie
(Azide modifica

54 tion) er electrode method
Bromide, milligrams per Jiter _ Titrimetale, lodine-fodate ..

Bilver mitrate; merewrie n} ..
o smtomated eolori.

fyter; .

5 5 \ g 122 g2

-
-
‘.

}«

g

ERI :

Aruitoxt provided by Eic:

10




g

ERI!

Aruitoxt provided by Eic:

s

RULES AND REGULATIONS

* [
< 5
. N Rofsrenses
b ) uﬁod. (pege nos.) Other
Parameier and units Method BPA ———
. methods m Pt.ll 'USGS  metheds
methods ¢
v ~
.
——— * -
#4. Cobalt —Total, miligrams per  Digestion ¥  lollowed, by 107 W MW 0 » ()
liter stomic sbsorption. .
" 45. Cobalt —Dissolved, mitil- 0.35 micron filtratigh " fol- _. . ..___.. [, e e
graImns per liter lowed by meth-
46. Gopper—Total, miligrams Ingah?lon u lolloved by 108 18 N5 - RICT LAt 1)
per hiter atomic 8 fonitorby . . .., 198 o P S,
- . colorimetric (Neocu- .
- proine)
47 Copper Irissolved, mitii- 0&5 ‘micron filteation 7 fol- R z e e
grams par liter ch by referenced meth- .
. tal copper
48 Goldﬁ'roul milligramns per In;eulon" tolloved by - c. - e e e
. atomic sbsorptiou ¢ .
® Iridium ‘I‘oul milligrams Ingesnon" lolloved by . ... .. e e ...
pet atomle P
50 lron—Toul, nuitigrans  per lngunon" olléved by e 148 s 108 3(619)
fier - atomic 8 tion ¥ or by
;aokmmemc(l’henauthm— P 208 b N,
10e)
51 Ir¥n—Thssolved,” muligrams 045 mieron filtestion ¥ fol- . ... . .. .. .. . ... C e -e
' per hiter lowed by refesenced meth .
od r totalron.
52 L«s;—’l'oml, nulhigrams per lhigestion ¥ followed by . 112 148 M5 106 s (619)
stomic al tion ¥ or by -
colonmetric (Dithizone) - L.
53 Le-d—Dlsablved miltigrams )45 mlcgon flitration 1 foi- .. .-
per liter lowed yrelenncod meth- .
S~ ' od for toisi iead -
5¢ Magnesium —Total mli- Digosuon)‘ follpwed by 14 148 M ' e (619
gTams per liter stomic shsorprion; or . m . -
gravimetric : 4 -
3% Magriesitum—Ihssoived mull- 0.45 micron filtration ' dol- _ * . . .. .. . . P
gramsper ljter - lowed by  referenced ES -
% N memod for total magne- . s
» % Manganess -Total nilligrars I)n;amon i followed by 116 148 ) 1131 t (a1
T liter” P atomic abaorption 1 @r by . mm e eremieieoa
colorimetne (Persuliate of
periodate) . .
57 “Manganese - Dissojved miili- "0.45 micron fltration V7 fol- . - - e reae -
grameper liter jowed by  refereniosd "
method for totst mangs- . .
- : nese L 8
58 Mercury—Toral, miiligrame F:melu atomic absorp- 118 154 m n(51) .. F
per liter on, .
59 Mercury—Dissoived, milli- 04§ micron fllitration ¥ fol- - . I A
Erams par Jiter jowed by, relersteed
method for lotal mereury
80 Molybdenurn—Total, mil tion ¥ followed * by e . . . B
Erams per liter . mmtc [ i
81 Molybdbnnm-—l)lmlved [ 8 oron filiration 17 fol - R .
‘mtiigrams per liter, by referenced
- . od for !oul mol ybde-
- nam
62 Nickel-Total, milligrams  Dagestion ¥ followed by 141 )7 3 M3
per Iiter stomic b-or?utm'orby .
colorimetric (Heptotirne).
63 Nickel-glymsoived, milli- 045 micron fitration ¥ fay- . I IS,
. Erains per Liter jowed by reflerenced
. method for totasd nu:kol.
" Osmmm—Totnl muligrams  Digestion 4 lollo' by . .. L. Cl e o
per liter stomie »l + .
6 P —Toul wiiligrams Dﬁsdon u od by . :
pec nbsofzdon "
3 Phumun——TolM, milligrams I)I‘mkm’" l:ovo.:f by
. per jten: OWI Ooa
67 Potassiniya— Tots), milligrams on it followed by
por Hter -beor{x ocolori-
. me',rk: (Cobaltinitrite), or
N - . by flsme photometric
8 Potasuum-—IThssoived ‘miili 045 micron filtrstion V7 foi- . .. e -
EraINs per liter lowed by referenced meth-
” of for total potassiuin
8 Rhodium—Total, nnibgrams Ingestion ¥ followed by . . . e e 2
per liter . _ stomic siworption 1
-0 RmmlumTToul millf  Digestion l|l “&"‘,‘.’ by . RPN - P
per i atomic 8laor 1} J e
71 Balenfum—Totas, mm:‘rlm.l Digestion llowed by 145 T2 .
m'm ‘ stomic sheorption 4 1
T2 Be n—Duasolved, milli- D 45 micron filtration 17 fol- . P 2 e e
- ETRITA Per liter lowad Ly referanced math-
- od for totel selemsum
73 Bilidk—~Dissolved, milligrams 045 micron filtration ¥ fol- 4 W, A
ter owed bv colriroetrie
N (Molybdosilicate}
74 Slver-ATotal,® milligrawe 1igeation 1t followed by 11 ] M3 W60 I(37)
N mu bwrtlm’“wt)n. D 4
metrio o) N .
75 Bilver—Dimolved® - muli  0.48 micron AltAition L e e e
grams per iiter ” owed by rebm\eod moth-
P © od for totsl sliver
76 Sodium~Tetal, nuihigrams igestion ¥ followed by 147
per liter . stomic sbeofption of by . - F ]
fians photometric
71 Sodium—Dissolved  milli- 045 micron Altration '’ fob e e,

grams pee liter *

Bee footnotes at end of tuble
v

[N
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jowed by referenced meth- §
ofl {1 total sodlum
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' Relerences
1974 14thed (page jwos } Othwr
Nothod 7 EPA pproved
metbods roethods Pt 31 URGA  inethods
AlB'::s . methods -

Thd.umn—'l‘oul. mlmcnm

Tﬁimn—l)hohad mili-
gTams peér liter,

. Tin—Total, mslbgrans pu
. 31 Tin—Diesolved, rulligranis
Htexr.

yuni—Totul, hulligrans
ter
‘ Taitanluor—Dissolved, willi-
grams per liter, )
hd .

M Vanadium—Totsl, willgrance
. , bt liter

88 Vanadinm- Dumalcet, nulli

. GrmnE per Liter . B

‘_ », Zl'nr~ Totul, nuaihgrouss pur
Huy..

.

87 Lhe—Dissohved],  nudligrana
per liter,
Py ] \nnh f N whyramr per
. hieer
’ .

.8 Mitrite N nadbgrams per
. G diker
0 l’:ll and zr e Jligroins e
et .
3 .
91 Oegant o shon lotal (TOC
nulligrama per liter
#2 Organic futrogen s N 7, nidll-
1 grang per liter,
£ mthophosphu.u- e )y, num
granis per Hier
94 Pruta hlorophennd, lmm
granis per Lter :
% P -su« es,  mullgrug ”]'»r

-

.« lte
¢ Phenoh nuuimnu per llhr

L Phunphoma;- *rial), null-
- grams iteg

oM l"no- total 'ad T

« IRTGINS pv Lut
‘
b . -
N

HADIWWT Oy F AL«
. .

¥ Alpha—Tut), Ci per Bur

100" Alpha—Caunting error, nﬁ N

per liter
101 Beta—Total, p{ | per lﬂa. !
Bolu—(‘ou-.nmm,p(?lper
liter
108 o) !unuu'm—'roml pCl pr
iter |

/- b -Rl PCL per iver .

¢ RENIDUR 3
+ 106 Total utherams per Hter
105. ut?l Ived “-ﬂlmhkx’
wlligrams per liter
Totiol)lunp—ndu G\ou%}l«
« ahle}, null per Mter
W7 Setiieabie, millititars per liter
- or miligrams per liter
qm luw whmv nnwtrun- pet

liter
IG' “rw-mc conducisncs, micm-
per unumew at 25°

1o. \ulhlf e SO0, wllligrams
pat It

- . N
11 Bulhedr as @, v.m.ngnlm pet
lir ¢ .

, -

'
" 112, bulfite SO0, miligragis
per lite],
113 Suriactants, nililigrama per
Hter ‘s .
114. Temperafurr, dogress C *

Digestiou 4  fellswed by 8 ..

stomle abeorption, ” >

0 45 micron filtration ¥ fob- ..
lowed by referanesd meth-
od for, Wtal thallium., -

Digestidn ¥ bllowod by, |7 Hoep .

oumkronmumml ol . . . L.l .

rndbyreknm:-dw(h— . »

od for total tin . }

Dwuou" lullo‘p? by DY

mir absorption ¥ - . {
ot‘. nuh-ron tmnl(on L .
4 by relarenwed meth-
for total Utanlum

Digestton ¥ followed by . 18 m ...
stomic alworption ¢ or by ... MW 41 Cue)
eolothinewnic (iallic arid).

b 45 mn ron fltration 17 fobe 14 . -
10w ed b refeteniced maeth-
od for 10tal v madtum ’ "

WDigestion s followed by I ., 18 1) 1% 41 819)0\37)
plumic ahsorption Wor by .. .. (. % .. . . .
colorinwtric t Dithizone)

043 mdron niteatian 1 fol- . . .
lowead by relerencied wethe ’ P}
od for Lolwl 2t

¢ adndum ndinuon  bruo- am . _ oL ‘:.
ine olfate  antomatsd 197 o/ w 118 o4, #(28)
< wdnuumn or h)dmxlw ree 209 o0 . .

* duction

Manud of shimenibed r‘olorl- 218 & 121
metrn (D votditioh -

Vaquid-bijnul et on o) 515
with  i6i hiero-trifluoro- 7/ ")
rthffi-gras mwinie N .

¢ ombustinn— [nfrared 2* 332 67 (p .
wnethod ® B > .

‘Kjeldahl nitrog’n oumus 174,139 'y - 12 1 412f014)
Mo nitrogeL .

Stapual or sutumaged as or- b il 481 N @l
l"igmulr-dm!.hm 258 L

Cas  hromatography 7.0 B . PR T T

N ]

3 . B T BN N
Colgrmp . AAAPY. .. ¢ M- wy M. . . e g
\.&mromul-g'aphs »_ foen e e S

I -

Porsulfats  Migemion, ol M NS W 13 ¢ @21)
Tuwed by wiannal of sato- '? P - . P -
n oafe ol asonthar 'l rﬂ-luo-. o '

Jrg s .
L Bioportan cersiation L L 0 L« 648 MUnT5478) P
ottt e,
o . PR Y “a "wt (). [
- . .
Projart il e T o] -'""m(;a.-.,
-t ' f eememieenn —— [ ]

! > e meees g - W ARTEETER
Nuptactin Gt der e e e D - A, .(‘l)...... o ees
Coravann irle 101, 106°C | 70 L
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RULES AND ‘REGULATIONS N A 52785
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s’ ~a v, luechinques of Water Resources IV book 5, ch Al (197 }n paragraph a) amen )
t P4 camparsbie method nay ba fufind ot uuh(‘ﬂl(d page of “Oilical Methods of Analysis of the Association of
. o,y \\' ahytiea] Chetnists ” methods thanund, 12th ed (1y75) by h%ertlng '-he phrase “proposed by the
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§136.5 Approval of aliernate 1)l pro- '
. ' «dur’es. *

. . . . 2ty ~ '
(e) Within ninety days of-the receipt.
by the Direcldr of the Environmental
~ .Monitoring and Support Eaboratory,

Cincinnati of an application for. »
alternate gest procedure for nation
use, the tor of the Environmental

Monitoring and Support Laboratory,
Cincinnati shall notify the applicant of
his recommendation to the Adminis-
trator to approve or reject the applica-
tion, or shall specify additional informa-
tion which is required to determine
., whether to approve the proposed test
.- procedure. After such notification, an
, . alternate method determined by the Ad-
ministrator to satisfy the applicable re-
quirements of this part shall be approved
formatidnwide use to sat ;y the require-
. ments of this alternate test
. procedures determlned by the Adminis-
trator'not to meet. the applicable require-
‘ ments of this part shall be rejected.
Notice of these d4terminations shall be
submitted for publication in the Fepzzir -
RxoistER not later than 15 days after

such notification and determination i L e

e‘ N . N *
+ PR Doc 76-35082 Filed 11-30-76,8 45 am] -
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g e (2. Announcingithe tourse ot

A ~

S 2 Course Aua11ab111ty . . '
- ‘ Course availapility is'most, 11ke1y to_be estab11shed through one# \
.y .- of two mechan1sms . , . .
I ’ |

col 1) Management or regulatory author1ty determ1nes that training is .
L required, makes arrangéments for course presentation and.insjructs

' *  esignated personne].to appear at a specified time and p1ace for- - =
: training; or, ' . .
-, " [4
h SR J
- 2) The course may be planned by a training organization which sched-
. ules and publicly announces the course either as a special offering
%i{ .or as an elgnept of an overall, curr1cu1um of training..

’

b. Respons1b111ty for Course Announcement

- ,‘ AT tra1n1ng organ1zat1ons should*%establish and ma1nta1n ma111ng
lists of officials, organizations and interested individuals to whom
.tra1n1ng announcements shou]d be addressed.

¢ i Course announcements shou1d be released by the trainipng organ1zat1on
and/or the sponsor1n% agency (N f app11cab1e) ‘

- When 3 spec1a1 course offer1ng -is planned at the request of management
or regulatory authority with -identified c14ss participants; it usua11y
i$ best for the requesthg authormty to make the announcement.

c. Types of Course Announcements ) , R ‘
* N
. 1) Training bultetins, or cata1ogues are widely used by established
. training organizations, and should be used for annoumcement.of
. L . this course when offered as part of an on-going curr1cu1um of
.o L. courses.’ s S
. . » N -

Lo Zg/gpec1a1 fliers or brochures should be deve]oped for public
> e announcement through established mailing Tists. *These re]eases
o, e may be used for regular offerings of an on-going curriculum of
. courses; But: they are part1cu1ar1y app11cab1e when a special
- offer1ng of the course is pldnned. .
3) The course may be announced in a journal,-newsletter or other . «
periodical w1dely read by the personneL/for wham the tra1n1ng is

’

intended.
-
4) The courge may be announced by personal letter or other ‘direct
communication with a student assigned tp take. the traiming.
-~ / ) ! . * . a N
_d. Timing of Course Announcements o . T .
Training cata1ogues or bulletins usually are for a period of one
: year or more. Accordingly, ,the prospectlve}izygent should have
. from three mbnths to one year of :advance notice of the training.,
AT.EMP.(164.3).3.10.76 | AN A
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When the ‘course is a special. offering announced throubh a flier or

other specidl mechanism, at least 90 days should be provided between. °

the release of the announcement and the start qf the course. There

are at. léast two reasons for this: ) -
N . Y v '

1)'Perm{ts course apb]icants to secure .necessary approvals for
attendance, and. to make personal scheduling ‘arrangements; and,
' R

2) Provides course presentation- staff with lead time for course e
preparations, acquiring special instructional materials, pre-
paration of laboratory supplies and equipment, and related tasks.

'

L 4
. Information Provided in Course Announcements .

The: following 1ist should be helpful as a checklist to those pre-

paring a course announcement. Samples of an announcement for this

course as it might appear in a catalogue of courses,;and as it might
appear in a special flier are shown in the sectidn of -this Guide . d
titled SECRETARIAL SUPPORT. '

In the event that the course is announced in a periodigal, the editor
may apply constraints on style and format which make it impossible to
provide all the pertinent information on the course. +dn such<ases

the ahnouncement must provide the name and address of an office from

_ which further, information can be obtained. The inférmation to be

provided should be as complete as that givem in a course catalogue
or flier and, maturally, should include any -additiona} special .in-
formation specifically requested. ’

7

The following will be he]pfd] as a checklist to thosg;p?éparing an
origﬁpal course announcement: . . | : .

1) Course title, dates and location

’

2) Name* of drganization conducting the course (and namfe of co- |
sponsor, if applicable)

3) Description of -intended ‘student body, reason why this
training is needed and summary of Course content.
< -

4) Prerequisites~for attehdaqﬁe (special skills or training which
the applicanfgmust. have for admission)

5). Description of the training environment ,to be used (c]agsroom;
. laboratory,, field, in-plant, etc.)

6) Identification of knojfedge and skills ‘the participant will have
on satisfactory completion of“training

'

// ~ A
7) Tuition (i ﬁpp]icable)

é N - .

' 8),H6w and ®here to apply for admission to this course .
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3. Summary Plan for the Course i

=

o A'convenient format to use in the early stages of ‘devising a course plan.-.
is a day-to-day assignment of time blocks based on estimates<by authors.

of the training time required for each parameter. (An example is on the
. ¢ next page.) Using available time as a first criterion wil] allow a .
= variety of posgible sequences., Then other considerations should be applied.
Soym examples are: : o

a. If .some equipment mudt be usgll in more than one test, schedule another
topic between the two test% 0 allow time for the required clean-up.

°

b ]
b. Schedule the topics so'eazh instructor alternates between prime and
- assistant responsibilitie to allow time f?r preparations which must

be done right befare training sessions. )
- ‘\i c. If one procedure requires skills taught in another procedure, order’
\\ the presentations accordingly. . -

. If most Qtudé]ts need only-80% of the procedu}es taught, échedu]e the
remaining 20% of the procedures as a group so 'students can conveniently
schedule their attendance for training pertinent to their needs.

’

AT.EMP. (164.3).4.10.76 _
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i 4. COD can be taught ip two segments, oxidation in the afternoon, titrations the next morning.
5. Keep O1l and Grease on Friday. A different test could be taught then if local needs suggest it. .

)

" ’5 - ; . »
= . . ’ . :\ )
: . ESTIMATED AGENDA FOR COURSE 164.3 ‘i
." (
MONDAY \ TUESDAY L WEDNESDAY THURSDAY 1 FRIDAY
N R ' Tim&k“ : | rime Time Time
Activity ° Hours Agtivity © ’ |Hour Activity L Hoursy Activity Hours | « Activity Hours
Registration . ’1~/4 . Evaluation 1/2 | Evaluation TKN | 142 | Titratiohs 't/2 | Evaluation' P 1/2
Introductions +/4 ’ . | Evatuation NH3 1/2 Reporting Data .A72
C b Chemical
Course Opjectives |, 1/2 | Total Nitrogen . Oxygen 3-1/2] i -
"l w i and c 3.1/2 : Oil and 2.1/2
— and Qrgant - Nitrate “Demand Grease . .
Permit Requirements | 1/2 | Nitrogen and 3 | '
Nitrite S 4 ‘ * —
Sampling and o . ; Course Closing 12
Preservation 1/2 . Evaluation COD 172 | Exercises
. . . . N
.| Lunch ‘ 9 Lunch 1. | Lunch . 1 Lunch 1
. 4 s L\
Lab/Safety o ‘ .
Orientation 374 | Total Nitrogen Nitrate .
and Organic 4.1/4 1 ang . 1 a
Use of Spec 20 .2 Nitrogen (cont.) Nitrite I B ]
., = Phosphoru$ 3172
Constructing 1 S
Calibration Curves Nitrate 1-1/72 .
Ammonia 2 -
° . .
Lab Exercise? . Evaluation NO3 NO5 | 1/2
TOTAL 6-3(4 | TOTAL 8.1/4| TOTAL 8 |-TOTAL 9 TOTAL 4
) e
NOTES- - - . . <
1. Teaching fime 1s available Mon&ay Thursday is a long day. - .
2. Phosphorus gtassware requires special cleaning and is used for other tasts. "Schedule this earher in week, ’
& t 3 Use of Spec 20 and Calibration Curves must be taught before Total Nitrogen, Nitrate and Nitrite, and Phosphorus..
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A Samp1e Course Schedule .
EFFLUENT MONITORING PROCEDURES
‘ NUTRIENTS (164.3)
- v o (Location) -. - : '

P . : (Date) S
Course Coordinaior: . N .

! . , . - -
DAY AND TIME p, . _SUBJECT INSTRYCTOR*
Monday ) A . '

8:30 - 8:50 Reg1sfrat1on»- Introduct1ons Course Coordinator

8:50 - 9:30 NPDES Requirements | un,m_ﬂ"Coursé;ﬁonndinﬁﬁgzn

. : Yourse Objectives - :
EMP Format
,9:30 - 9:45 Laboratory & Safety Orientation Chemist #1 =
9:45 --11:15 Use of a Spectrophotometer . . . Chemist #2
. (Chemist #1)
11415 ~ 12:15° Preparation_of Calibration Graphs _Chemist #2° .
A . (Chem1st #]) %
12:15 - 1:15. Lunch [ .
> L
1:15 - -2:00 Determination of Total Phosphorus Chemist #3
. _— (Chemist #2)
- 2:00 - "3:30 Betermination of Total Phosphorus: o Lhemist #3
© Glassware Preparation " (Chemist #2)
3:30 - 5:00 Determination $f Total Phosphorus: Chemist #3
- Preparat1on of Standard (Chemist #2)
Tuesday | / -
8:30 - 12:00 Determination of Total Rhosphorus Chemist #3
‘ < ‘ : (Chemist #2)
12:00 - 1:00 Lunch o
1:00 - 1:45 ' .Determination of Total Rhquhorus <Eﬂemist #3
(Concluded) . (Chemist #2)

J:45 - 4:30 JDetermination of Chemical. Oxygen Chemist #1

> Demand » (Chemist #3).
wedﬁesdaz. .

8:30 - 10:00 Determination of Chemical Oxygéh Chemist #1

* Demand (Chemist #3)

10:00 - 10:15_ , . Break ' R |

10:15 - 12:00 Determination of Tota] Kjeldahl, Chemist #2
Nitrogen (Chemist #1)
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'2 L S __‘
DAY ARD TIME SUBJECT OUTLINE INSTRUCTPR*
Wednesda'g fantinued) L ’ o . s ;
12:00 - 1:00 - - Llunch - ¢ u
1:0%8° 3:00. Determination of ‘Total Kjeldahl . "5 77  Chemist #2
- : ~Nitrogen, Micro Distillation (Chemist #1)
-, .-lHesslerization and/or> e o
-Selettive Ion Electrode e 9. -
3-0% =. 5700 Determination of Ammonia Nitrogen, 6 Chemist #3 » -
PR ” Macro Distillation , » (Chemist #2) ‘
LT -Titration g . -, R ﬁ
Thursday 7 , ) N .
"8:00 - 8:15. Determipation of Ghemical Oxygen &4 Chemrﬁ'sc =
K Demand (Concluded) - Chem¥st #3) .
8118 - 12:15 Determidation of Nitrate and A “Chemist #1 )
’ "Nitrite Ni&rogen ' (Chemist 43)
1#:15 -7 1:15 Lunch/ s .
1:.15: - 5:00 Detérmination of Nitrate and 7 Ch‘g';ﬂt £]"
Mitrite Nitrogen (Concluded) {Chemist =3)
H N - . i .
Friday = 4 ¥
"8:30 - 11:30 Determination of 01 and Grease . 8 Chemist. =2 .
. . * : (Chemist #1)
11:30 - 12:15 - Reporting Self-Monitoring Data ) " Chemist ¢3
. . - . {Chemist #2)
12:15 - 12:30 . Course-Closing Course Coordinator
. . - .
- ‘ - . V)
. 4. ’ -4 v ‘P . i '
- - 0
. 4 ’ \ 0 w -
- ) .‘ _ . \ ,.
‘, . ~op \ -~ -
e . - "y - ;\ -
*NOTE: For actual cayrse presentatic mser’t the name- 0f the mstructor }
i instead of the techmca] spec:\e&ﬂ% as_ Fhown. .
-« - . &
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5., Milestbnes in Course P]anniﬂgrand breparatibn .t ) '

. : ) The fo]lowing pages list major areas’ of course responsibilities in a
> chronological ogger to_fanilitate orderly and timely accomplishment.
- The table also Seryes as an example for assignment of these responsi-
bilitjes to various staff members. The Staff Guide (Chapter) number
. of t¥e related outline is given for each listing so that the user can

" quickly find the details about his/her assignments.
-TRe table headin ngs are Jjob titles associated with the listed tasks.
. A maximum staff is cited, including a Taboratory assistant.” It is
. tecognized, however, that staff is often- limited and one individual
) .may serve in several of the defined roles. §aving this summary accord-
v . ing to an ideal situation shauld facilitafe an equitable division of
.. _ the required tasks among fewer persons. - o - ;

. About three months before the course, dec1sions must be made negarding
" specific procedures-'to be taught, because several of the Effluent
Monitoring Procedures (EMPs) contain a choice of procedures.

¥
-~-—4¥K}4mmqup EMP is written for the disti]]ation of a macro sample
followed by either Nesslerjzation or titration. The Kjeldahl Nitrogen
EMP contains a choice between macro or micro digestion and distillation

- v . followed by either Nesslerization or titration. There is also-an EMP
N —, for determining ammonia by using-a selective ion electrode. The Chemical
Oxygen Demaryl EMP is written for the low level range of 5-50 mg/liter,
- but includes the modifications for concentrations greater-than 50 mg/liter

COD. The Phosphorus EMP can be used to determine ‘total phosphorus or only
orthophosphate. These different possibilities affect the eguipment pre-
s parations netded prior to the course. -

-

The requirements of area NPDES permits and/or the type of equipmént readily -
“avattable will help the course planners make choices among these possibilities.

/

)
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§ 4 6 MONTHS BEFORE COURSE

I
Détermination of the need and
decision to have course.

v

‘Designatijn of Caqurse Directgr
and Coursd Secretary.

Review responsibilities.

Review responsibilities:

-

Commit classroom and -
laboratory facilities. o~

Develop and release Course
Announcement including loca-
tion, date, general statement
of course content and training
objectives.. -

‘ ¥.3d
Prepare all forms and infor-
mation sheets related to«
student registration proce-
dures. _, '

Decide on staff members.

4 TO 5-MONTHS BEFORE COURSE -

9 K L} cz—/
Receive, review, act upon
Course Applications, continu-
ing umtil courst beging.
Maintain records on deposition
of' each application, coptinu-
ing through course.

| .

Inventory Staff Guides, Ogder
needs.

X
X
X
™" X
x X
X

.

. PREFA?E, 1 thru 12

PREFACE, 1, 6, 10,
N, 12

7

10, 11, 12-

10, 11, 12

.

S




Staff Guide
OutHne No. S

* 3 MONTHS BEFORE COURSE

Commit all staff members whq -
will participate in Course.

Develop Milestone Checklist
for Course.

Distribute copies to staff of
Milestones, Staff Guide,
Student Text and any other
pertinent training resources.

Review responsibilities.+.
Assign topics to P?imaf}'(P)

and Assistant (A) Instructors:
Spectrophotometer

Calibration Graptts - —~\\

Phosphorus 2
Chemical Oxygen Bemand
Kjeldahl Nitrogen'
Ammonia

Ammonia Electrode
Nitrate-Nitrite (Cd)
0il and Grease

Decid€.which procedures
teach if EMP has choices,
Record on related IPW.

Mark which procedures are to
be taught on the summary of
laboratory equipment and
suppMg needs for course.

Develop summa'& plan for
course.

Inventory chemicals and
laboratory equipment/supplies.
List and commit lending
sources. -Order rest of needs.

. Inventory classroom equipment/]

supplfes. List and comit
" lending sources. Order rest
of needs. ’

(Continued)

. B PO J>‘

-
X

> O ©

> > O

*

>

» U O

B

<
6 ,
\ -
5
5,9 . ;

PREFACE, 1, 6, 10, 12, 13

14 ~

15

16

17 ;
18

19 Y

22 .

20 -

21 ’

-~
8 and 13 thru 22

8 -
3
., E
.8 By
7
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Staff Guide
Outline No.

.t

Inventory stydent reference
texts. Order needs. - x| x ‘ 49

4 2 MONTHS BEFORE COURSE

Finalize CourSe Schedu]e 4
(Agenda). X ! x X X X 4 7

Request laboratory/classroom . .
needs from lendirg sources. X X x | x x x {-7,8 %

Request training aids from ) ‘ ' - ( .
lending sources. x [. x X X X 49

6 WEEKS BEFORE COURSE . ' .

. e
Check out operation of all il g
items listed as "A. Capfital ) : »
Equipment” plus COD reflux P P
apparatus. X x | x X 8 -

Primary and Assistant Instruc- - )
. torsego through- EMP laboratory
.procedures in student refer- . ¢
ence texts, using IPWs to )
standardize instructions for - 4
students. x | x X 13 thru 22

*] MONTH BEFORE COURSE . o ) ‘ A

Summary {to date) to staff of ' . .
registered students, continu- o
ing to course beginning. . X x ] 1

¢
Check on progress of staff &
preparations for instruction,, N -
continuing through course. X . X X X | -6

Prepare all administrative
forms and materials needéd .
for course presentation. X X 10, 11, 12

Plan and rehearse classroom = .
presentations using all re- . -
quired training aids. ' ]

Finalize. : x4 x X | 13 thru 22

.

(Continued)

5.4 B2




. Obtain

a

>

-

' Staff Guide
Outline No.

-etc. ). A
4

Review summary of laboratory

7 equipment and supply needs

. for expected number of stu-

dents doing the selected .
procedures.

Clean all gla sware reﬁuh‘ed

by students.’[ (Special for
Phosphorus, COD, Ammonia,
(distillation apparatus))

Reserve all ‘specially-cleaned

las . ‘
9 arﬁware. .

Assemble Qther student equip-

*ment and supplies.

2 WEEKS BEFORE COURSE
-~

Arrange for security of ¢lassi

room and laboratdry.

Make reagents required by
students EXCEPT those with

specified,*)imited stabiliey.

Makeefina1 arrangements to-
obtain required effluent °
sgmp]es. . ’ '

v

Determine range of concentra-

tion of desired constituent

in effluent sample fromsource

of course samples.

. .
Arrange for disposal of
special test wastes {COD,

alkaline wastes, Cd)

-
. -

{Continued) .
.«

any duplicated instruc-
tional materials (data sheets.,

[N Y
J
“

12 and 13 thru 22

7

8, 16, 17, 18, 19

.

8,16, 17, 18, 19

8 and 13 thru 22

8\and 13 thru 22
8 and 13" thru 22
L J !

17, 18, 19, 20 ’




Staff Guide
Outline Ho:.

Give Labpratory Assistant
..final list of equipment and .
supplies to bé at each labo- .
ratory position. Discuss

arrangement of shared i . -
equipment. x| ox X . 13 thru 22 . ¢

1 WEEK BEFORE COURSE

Inform building food service . ’ '
of number of expected students : ’ - ’ . !
and .course lungh times (as . ‘ p
appropriate). X . - .

3 DAYS BEFORE COURSE

Finalize seating arrangement - to
for classroom. X 7

AssemBle course materials . :

in cldssroom (student texts, . - ) ‘
- . administrative materials, ’ ) ' .

etc.). Distribute as : -

appropriate. ' X X ’ 9, 10, 11, 12 -

Ready classroom instructional | _
aids (boards, erasers, 'etc.) x |, x . X 7.
.{ +

Check out all classroom equip- AU .
R ment {electrical systems, PA, | s L
projection equipment) and s B
obtain back-up accessories . i ¢
(bulbs, etc.). ) x . 7

* . COURSE OPENING _ | ( . ,
! Conduct opening exercises. - x 6
Participate in course opening. X X X x | x X b .

& il

Complete any requirv student
records, including Poster. X X ) 10, 11, 12

(Continued) . N ; 1 _— (
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> . Staff Guide
’ “0ftline No.
Prepare course certificates .
and give ta’ Day's Instructor. |* 10, .

EVERY DAY _OF COURSE

Maintain general supervision
of course.

Prepare unstable reagents
and/or samples on day of test.
Obtain effluept samples\for
each test on day of test.

When assistant instructor, -
make any student evaluation
records requested by the leaJ
instructor. N

When p}imary instructor, com-
pile evaluation record for

each student. 2 o

When primary instructor, sign
certificate of each student
whg satisfactorily performs
test.

After s1gn1ng certificates, ¢
give them to next primary

«instructor

Lwhen primary instructor‘ make

arrangements to work with each
non-qualifying student.

Oversee disposal of special
test wastes: .,

’ -

8. 16’ 18’ ]9"20" 22 v

/’

8, 16, 17, 18, 19, 21 .

1, 6210, 13 thry 22

~

1,6, 10, 13 thru22 -

—

1, 12, 13 thru 22

.

1} “ 0
-1, 13 thru 22

17, 18, 19, 20




. SECOND-LAST DAY OF COURSE -

- distribute certifipates *

. ed laboratory equipment/
. supplies.

Staff Guide
Qutline No.

Distribute course critique
sheet to students.

LAST DAY OF COURSE

Assemble certificates, check
for completeness and sign.

Collect studénts’ crx}ique
sheets.

Conduct closing exercises_and

Partxcipate‘m c0urse c]osmg

Clean up classroom and
laboratory.

WITHIN-A WEEK OF COURSE

PRESENTATION ; }k
Return or replace anydurrow-

ed classroom equ1pment/
supplies.

Return or replace any borrow-

-

Return or replace any borrow-
ed training aids.

Order repairs or replacements .
of own equipment used in :
course. .
F{le evaluation records on’
all student in predetennfned
area.

S

(Continued)}
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Staff Guide -
Outline No~

o .
. i . \ | = ’
“° 7 .participate in staff session - - ‘ [
on evaluation ofcoyrse and p
¢ recommendations fbr future . i AU
~ offerings. X X X X X X X 6, 10 *
" Prepare course summary/ . '
 evaluation report. X 6 . 2
x4 . . ’ /
‘Complete and file entire . h . '
course records in mutually R -
determined area. X X ' t 0,120 L
- \'(’ . . ‘ ,
o , ) 4 —
- r 1 N * LA N
S~ )
«‘\ ‘e . ] hd ‘ J
. 1, ) .
. . . .
- \ -’
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PART 1 - COURSE PLANNING AND MANAGEMENT .

| I

B. Traimin Resources~ -

N\

This section considers four topics:- Training Staff, Trainfng Facilities,
Laboratogy Equipment and Supply Requ1rements, and Instructional Resources.

_ ] . .
Staffing p]ansg facilities, equipment and supp1ies descritfed in this Guide

are based on a class of 18 students. For at least the first fexeral {3 or 4)
coursé offer1ngs, it is urged that th1s maximum number of students per -
claSSrbe strictly adhered to. » :

A st&?f experienced, in presentat1on of this course may be ab]e to increase
class sizguto, say, 24 students. On no account shoutd this laboratory-.

. oriented course exceed' 24 students with an instructional staff of the s1ze fi

described here. Large numbers of students per instructor simply cannot be
provided with the individual attention and-instruction required for effect1ve
training and assurance that they have indeed learned to perform the ana]yses
which are the subject of this course.

! ) . ,
If the number of workers requiring this course is quite 1arge. thé best
course of action 1s to meet the tra1n1ng need through prov1d1ng a qre_ter
number of course offer1ngs -

The required 1nstruct1ona1 Jresources, shown in outline 9, are compiled from
the individual instructional package worksheets shown in Part II. Training
adfinistrators should coord1hate requests for instructional resources to be
acquired, through loan o through purchase, from other sources. . This
out11ne provides a basis for such coordination.

+

1. Tra1n1ng Staff . 4

Each member of jthe training staff For this,;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 goa?s to be met and the plans for
meeting these goals, through performance of his/her own duties, ahd through
providing mutua]]x supportive activity with other team members for the "
effective conduct 'of, the course as a whole.. . P

a. Qua]ifications of Instructiona] 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 effeotively as an instructor, both
in the classroom and in the laboratory. This includes ability to
make rapid adjustments in thg. style and technical level of in-
struétion in order to work w th students having a varied range

- of entry-level know]edge, skills, and prior education.

3) Each should be willing to accept a certain rigidity in the cho1ce
of analytical procedures to be taught, in accordance with %ol1c1es

N

b
t

N

L




and .formal dipectives of 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 and measurements
- —of municipal effluents is discussed elsewhere in this Guide,

v, b. Estimated Time Allocations for Training Staff

“Each member, of the training staff has specificduties before, during,
and after the scheduled course dates, For plan#ing purposes, it is
assumed that pre-course activity will begin three months or more, as

, ‘ required, Beforé classroom instruction begins, During this period, )
the estimated time allocations will permit the phasing-in of work -
activity for this course witl/ other duties of all personnel. During & . |

‘! the course, all instructional staff and Taboratory assistant (if used)
are fully occupied, and shpuld not be given any other duty assignments.
Post-coursg activities should be completed within one or two weeks
after the last day of instruction. In the post-course period, all_
staff may begin to phase in other duties pending final completion of
all details associated with this training effort.

Staff Identification Working Days
. \\x, . (estimate)
’ ' . o | @ i
1 8 [ =4 1 8
o o [ 7]
v . e | . = P

1] > Y-
v o (o] [a=] <

Course Administration

Course Coordinator (ordinarily, this 12711 {72 ’
| Fs one of the instructional staff, ~ . .
who is assigned double-duty as /1 ' ., =
coordinator-instructor)
‘Course Secretary N 110 | 2| 2 _ o .
Instructional Staff g
Chemist #1 8156512
: . Chemist #2 ) 81512
t Chemist #3 . 81512
Laboratory Support . 3 ’
_ ) Laboratory Assistant S 101515 ® "’ \
- *  (optional) v ) - . -

"c. Duties and Responsjbilities of Training Staff
' , :
1) Course*Coordindtor

. , , - .
This individual may be known variously as Course Director, Course |
— Leader, or by some other term suitable to the situatton. In most
cases the Course Coordinator  will- function in a dual capacity as one

~

39 - ' ; : .

-

&




of///

the {instructional staff for the course, In principle, any one -
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) Befare the course, the Coordinator receives assignment from . }l

management to lead the course, after which he/she:

(1) Dbtains commitment of the other members of the training »

(2)

(3)

(4)

(5)

 doverning regu]atory authority .(-1es);

(6)
(7)

£8)

(9)

9)

(1)

team for the course, including Secretary, Instructors, and

(if used) Laboratory Assistant; : -

-Determines the composition and geograph1c origin of the,

student body to be trained; K

Develops a working schedule and spec1f1c staff assignfents
for all significant milestone stages of course preparat1on
and implementation; ’

Meets with course staff, distributes instructional guides

and related training materials, and.reviews the preparation

plans and day-to-day work1ng;schedd\e, assigns specific topics )
and time allocation for which each Instructor has prime in- —
structional responsibility and for which each Instructor

serves as ass1stant to prime Instructor; -

.Identifies which, 1f any, available options in procedures
should be taught for compliance with directives of the

- ]
Prepares announcement of the course, and distributes it as
appropriate to the potent1a1 student body;

Raffiews classroom and laboratory facilities, making arrange-
ments for any requ1red repairs or adaptations; Wt

In consultatiomr with Instructors, reviews ava11ab111ty and
condition of all equipment, supplies, and other training
resources required for the course, and makes timely arrange-
ments for repair and maintenance, reorder, or borirowing of
needed {tems; .
Arranges for supplies of student reference texts and
associated training materials;

y .
Works with Secretary in- reg1strat1on of students and in
all pre-course.communications on schedules, local housfng
and transportation, and other pertinent matters;

If the course is to be conducted in a "field" location,
coéordinates timely arrangements for staff travel, transpor-
tation of equipment and supplies, arrangements for training
facilities, local housing and transportation, deterdiination
of availpbility and location of d1n1ng facilities, and any
other preparations required for gourse conduct away from
nhormal base Tocation; .

Voo W . e
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(12) Initiates periodic afd-timely checks with other training
.team-members to assure that their pre-course preparations
. . . are on sthedule and that preparation of required resources: @ :
- - o . * is moving ahead..according to plan. Takes action as ne-
. cessary to -identify problems and to expedite solutions
: as the need arises; e
’ " [
(13) ﬁepresents thd training team in all formal communications
with management, host organizations, students), and with-
commercial or private sources of equipment and supplies.

A b) During the course, the pourseucoOrdinator:

<

(1) Takes charge of course opening exercises including student
registration, welcome and staff introductions. Presents o~
. ~and discusses course objectives; ’
5:’ . . (2) Maintgins general supervision of course, assuring that 4;;
] ' all ac&ivities are kept on schedule; maintains 1ijaisop -
- between staff members and other interfacing organ1zat1ons/
: . ) individuals “as necessary; : ]
(3) Maifftains consohdate summary record of student performance
- ’ based on information"provided by other Instructors; with -
L — T staff determines which students should/shou}d not be're--
- corded as having agt1sfactor11y met trajning obJect1ves,
. s
- (4) Provides Course Secretary with timely information necessary
for preparation of course cert1f1cate%, signs caurse cer-
\\2151cates as representative of the course training staff

(5) Pres1des over course c1os1ng activities, including award of
certificates. . .

. c) After the course, the Course Coordinator: -
(1) Reviews and evaluates with the instructional staff all * / e
matters ccnsidered, pertinent to the effective implementation -
of the course as planned, developing proposals and plans
for adjustments as necessary for future offerings of the N, g
v /& course; ‘ .

. (2) Orders repair, renovat1on, and replacement of any equ1pﬁ¥!¢
. : or supplies®hat reqdite such attention; s

4 . l‘. - 1

¥ ; .
- (3) Coordinates return of any borrowed. resoufces use: 1h the i&* ' o
, . course; ¢ ¢ ‘ i g
] \' _/
 (4) If course was conducted in the field, coord1nateg¥packmg )
and return shipment of a11 equipment. and supp]lea, o w
(5) Drafts course summary/eva]uat1on report; .

. .+ (6) Prepares and forwards any reports required by other
' superv1s1ng, coordinating, or f1nanc1ng authority.

T
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. * 'f) Course Secretafy Yo ' :

Co—— . The -Gburse igcretary works under the direct super?ision of the
| ¢ Course Coordinator, and prepares or arranges preparation of atl
e “forma] communications, procurement documents, training materials,
" . and records required for course. preparation and implementation.
. "+ .- .The Course Secreﬁ%ry‘also prov1des office support work for the
course instp#€tiohal staff in all matters pertaining to course
_ preparat16n and implementation, -~ .
A ’ . . _\_ . o
» ' ~a) Before the course, the Course Secretary'

-~ (1) Morks with the Course Coordinator in identification and

. - preparat1on of copies-of all pertinent course mhterials for

. ). use Tn planning conferences bggween Course. Coordinator and
- : ..the instructional staff, 1nc1ing Instructors' copies of

working schedules for course paration, course agenda from -

preymmary to final draft, staff assignments, Instructors':
. instructionai' package worksheets, all student instructional

: « - materials and associated data sheets, sigdent evaluation

P . - .. sheets; guizzes, ard any other typed ogPrinted material
e, - ’'projected for.course use; . * ﬂ

T ) (2) After-Course Coordinator's. conference wit{irfstructional : s
o _ . estaff, and resolution of decision making 1ssuemrranges

s ‘ i “Jr printing (or reproductwn) and assembly of a1l materials
: o hdicated under (1) -above, in a quantity adequate for

. projected course requirements y— \ .

-~
2

(3) "Arranges for pri nt1ng or reproductton, and .d1str1bu“t\1'6'n'"'\—” )
- -0 of the projected course annpuncement: as directed by Course R
Coord1nator, . '

R M (4) Serves as Reg1strar, ma1nta1n1ng r@ rec«ﬂ's of
- ' students submitting apphcatwn and accepted for admigsion
. o the course, prepares routine response to Students

« . ) »»an ouncing aCceptance with informatian as appropriate on
. .o ~course -dates and sc tﬂe, local "geograph_y" incTuding key - 9

- . addrésses, hotel/mo jng information, loca] transporta- .
o T o tion information, and N&tginformatwn which will ) ]
e T simplify: personaT‘p]an ihg of T g1stered students; a

<. (5) Prepares or arranges for,, al ]ﬁdwidUa] student supplies§t -
vt iné1uding registration cardg,~Course manuals, note paper,
oL _pencilse name tags (1 for, wearing and 1 for use at class--
o " room seating posit1on), course certififates, etc .
e (6) Prepares orders or pr‘bcurément reqiests for equipment and ,
Fa . " supplies.needed f ourse based on specifications
. - provided by- the in$tructi maly staff.; . L

4

s . (7) If‘thé' course -is a "fieid" presentation, makes arrangements 4
o -t - for shipment of equipment -and supplies to course’site Ahd -
: © . return; staff travel schedules and order of tickets, hotel ‘
g reservations, and associated ,functidh - L

o i Com e , v e . '
Q “ DU n'ﬂ « . 42‘ o 6:5 he
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*

- - v
’ ’ ’ -\. .

(8) Prepares the classroom for use in the course, including
distribution of individual student materials to seating
¥ posjtions, arrangements for classroom organization of ’
. audfovisual projection or playback equipment, chalkboards
and associated supplies, and other classroom needs ..
(Ordinarily, the Course Secretar, es not travel to a
"field" presentation; this function will have to be pro-
vided through special arrangements with the host organization
at the course site.) . r -

- , ) '3 LI . . , . B
b) Uur{ﬁb thé odurse, ‘the 'Course Secretary functions as an
*unofficial staff hostess," and: ) ‘ ”

' I ’ 4 ~
\ , / -
{1) Attends- codrse openiig exe(cisesf ssisting students 4n - .~
., completion of Pegistration cards and asseciated records;
N . 2
#2) Prepares course summary rg'hstration information, nrqﬁares
class roster on first day of course dnd distributes copies
to students and inﬂ?‘uctors, kedlihg copies for future .
\ ‘ s . '

records; ) »
(3) des.clbrical/decretarial skupplor_';: t8 ourse ;ovordin ‘
o insyructional staffas required; - .

: ) . ) o
. f4) Receives %hcoming maiF and“messages for .staff and Students
expediting communications to extent practical and fﬁasi@]e;

on 13\t day of course;

LY . : 1 R
(6) Inspects classroom daily, making arrangements as necessary.
for-coordination of deficiemtwes in janitorial services, ;45

- wand personally. corrects minor deficiencies to extent. feasible;

A A 4

‘Attends andyparticipates in course losing exercises.

2 (}

Ly
‘a ,

fter the course,.the Course Secretary: p .
o \ ..

v

c)

(1) Prepa;es typed’co y of all reperts drafted by the- Course
Coordinatpr, and fsywarlls.reports as indicated; s

, (2) Places par&hase'orde |
remyyatidh, or replacément of equipment and supplies as
5 divected by Cgurse Cogrdinator; ., .

- (&L‘mwes all cdur "A upplies frow the classroom, retwrns
(o rrowed resaurces s classroom in condition'suitab]e

. * for use by fo]lowing claxs (this doeg not impjy Jjanitorial *
;erVice;} 4 - Va .

5 .
- AN

‘¢

i ol oo RSP W
- (4) If course is conducted on g repetitiye basis, invéntories
+.all consumable ¢lassroom supplies including data sheets, 7 -

worksheets, quizzes, coursé\schedules,-and the 1ike, and o

reorders or Qrovi es *for re oductioh of any .items coming.
into short supply. = o '

-Qr procurement’ requests for repair, -bx,

(5) 'Prepi{es course 'cert'ific'ates as specif‘i'ed by Course Co‘t)rdinatorxé_,f‘
. : o .

N7
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3) Instructors-Chemists . .
.- 6 a) Before the course, gach Instructor receives course duty assign-
ment " from management, and: , ’
(1) Meets with Course Coordinator for discussions of course
plans, objectives, and for development of day-to-day
. course prepan;t1on schedule;

~ 3
(2) In conference with Course Coordinator determines which ’
any options in tests and measurements will be taught, '
determines desson guides to bé followed and student reference
. materials to be used, énd resolves any other problems on
instructional materials, .their content, and related matters
which should be determjned beforehaﬁd!

L4

(3) Reviews requirements for equipment, supp11es, aqd1OV1sual .
training aids, and other training resources to be used in
~individual instructional assignments. Performs equipment
g . “upkeep and maintenance procedures, prepares sup311es and N

o ‘Course Coordinator with timely, detailed information on
spec1f1cat1ons for all equipment, supplies and other tra1n1ng

.4 gy resources wh1ch must be purChased, rented or borrowed for -+ ¢

. . the course; . i - ,
»(4) If the course-is ‘to be conducted in a, “f'.]d" location,
N N packs equ1bment and‘supp11és for shibment so that they
/. Qwﬂl arrive ajdestination in good condition; identifies
to tES Course "Coordinator the equipment and supplies which
. shou® not or'cannot be shipped which should be provided
) , otherwise at the course site;r . ’
. ! o (5? Rehearses all c]assroom and,laboratory 1nstrUCt1ona1
. presentations to the éxtent necessary, to assure effective

»

N . -performance w1th1n ‘the scheduled time a1locat1on,
v
4 .(6) Reviews and pract1ce! a]] tests for which he/she has -
. R respons1b111ty as primary Instryctor to assure persgnal
BRE .. proficiency pnd adﬁquacy of pre-course plans and prepara-
L « tionms. Superv1ses pre-tourse practice of thgse who will

_serve as assistant Instructors for .the-tests;

PEDI (7) PPepares’ to serve as.essistent'lnstruc
and measureme ts, developing persona1 pr
pre-course practice unhder supervision.of the ap 1icable

r for spec1f1ed tests

. * primary Instructor, and prepares to teach the tests and
o measurements in accordance with techniques specified by the
. * -primary Instructor; -
ey .

(8) Reports periodically as requested to the Course Coord1nator
<  on status of course preparations, and cooperates in working
NG W out timely procedures for their accomplishment, N

.6; "«“/ﬁ _,‘ ~. . 6"7

reagents required to. be available for student use. Provides ,

s
L4

4
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" _b) During the course, eaciblnstructor:

' -
.

K3

(1) Attends agd participates in course epening exercises; '

(2) Serves as pr1mary Insfructor for the tests and measurements
assigned to him/her, In this capacity he/she is responsible.
for_all classroom instruction on the designated subjects, .
leadership of all laboratory instruction, collection of
(or arrangements for) samples for laboratory examination
by  class, student performance evaluation and associated
records for submission to Course Coerdinator, and student
counseling on pertinent matters related to area of persona1
responsibility;

L 4

(3) Assists primary Instructor in laboratory instruction phases
of the tests and measurements as assigned, including pre-
-.paration and organization;

(4) Attends and part1c1pates in a]f classroom start-of-day
evaluation sess1ons on prevwous day's student perforgance;

(5) Attends and-participates in course’ c]osmg exer&ses
c) After the course, each Instructor: . \ 4
(1) Reviews the course implémentation experience with the =
Course Coordinator, mutually dewe]op1nq proposa]s and‘p]ans
for future offerings of the coyrse;. .

(2) Evaluates condition of all equipment and. supp11es, 1n$t1a~1ng

 °

action to repair, renovate, or rep]ace'any 1tems found de- \
ficient or in short supply; . -
’ K} ‘- . . 7 iem
(3) Takes necessary action to put laboratory into stateof, 7 . |
neatness and order for occupancy of the next course {this = ¢
does not imply janitorial servicel!); ‘ . e 'gk
. - ; .

"(4) If course was conducted in the field, repacks a}ﬁ'eQUlpment .
and supplies for return to home institution, ftef at Teast -
Superficial cleaning of all dirty or cohtam1n§ted g?assware* g

)"

(5) On return of shipment to home institutioni unpacks all :3
. equipment and supplies, returning it to designated custodial
site, including return of borrowed equvbment -and other )
returnable resources. ‘ , '

4) Laboratory Assistant n ;7 SN

4,

' " The Laboratory Assistant is designated as "optional"/ in the staffing

plan, but serviees of a Laboratory Assistant are strongly recommended.
This is pa{t1cu1ar1y urged in & fixed train¥ng_#hstallation Where'

this and other courses are being.conducted\gn a continuing or repetitive
basis. The Laboratory Wssistant works part1c larly in support of the

" s

-




instructional staff. The Ass{staH\\will be given routine tasks.
. which will free the instructional staff for more specialized or
complicated tasks associated with the planning, preparation, and
imp]ementatiOn of the training.
’ »
+ a) Before the. course, the Laboratorx;Ass1stant

(1) Works closely with the instructional staff members, per=.
forming standardized tasks-as specified in the course
preparation .plans _ .

(2) Organizes- 1aboratory supplies and equipment for each pro-
cedure in such d way as to permit distribution to the ]
students or to theimworking sites with maximim efficiency

) during ‘the course presentation;

) (3) Assists Colrse Secretary wherever feasible in assembly anﬁ
organization of student instructional materials, classroom
preparation, and related tasks.

-
b) Durinq the course, thg Laboratory Assistant:

(1) Performs all possible tasks in sugport‘of primary -In-

. . ’ sz/uctors in'setting -up student work positions, co]]ectmg t
" and returning used glassware, supplies and equipment, etc.,
to central reposi;ory; ] .

‘ (2) Cleans and maintains ‘all ﬁfassware and éubp]ies excepting.
’ . those stipulated for student per{grmance;

crepancies or deficiencies in supplies, equipment, or

L planning which would lead to prob]ems in implementing the
ourse,

N ?3) Notifies primary'instructdr promptly of any noted dis-
»

+

, (4) Jn field courdgs, packs equipment in shipping cases as
apidly as its?use has been completed for the course.

" c) Afteg the cdurse,\the Laboratery Assistant:

(1) .Assists Instructors fin all equipmeﬁt and supply inspection,
renovat1on, and return to proper location; ,

" (2) Puts laboratory in state of neatness and order preparatory
-to use for next class; ,

(3) Prepares any stable supp]xes requ1red for next offering of
. the course, within limits of techrical capability.

* [ ]
‘e

" | | ¥4b ”'.'. ‘s | ‘\ )
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. 2.>Training Facilities " 'Y

N [}

W e This course requires both a classtoom and. a laboratqry fér class use.
Effective presentation bf the course requires staff attentipn %o many

. details related to these facilities. Problems more often occur ine -
fteld courses (i.e., away from "home base*).,  In any location it is s
unusual that all desired features 6f a training faciTity will be met,
but with tipely attention most problems can be solved or at least
partially resolved. ’ ' e -

a. General Considerations

-

1) Spatial Relatignships © Ve ) ,

€

. Classroom and laboratory should be separate, but close together. '
Much of the iastruction requires frequent shifts between class-
room and laboratory. Therefore, the classroom and laboratory

- , rmust not be in separate buitdings, and should not be far apart

within any s:;;s}ﬁre:
~ 2) Associated Comforts
S a) The classroom and the Taboratory should have a coﬁ%o?tab]e
Y temperature, be free of obvious drafts, be well-ventillated,
. . and should be wel}-lighted. It is, & course, possible to
- develop spe¢ifications for acceptable temperature ranges, 1ight -

intensity ranges, humidity, etc.; but there is no substitutg
for exercise of good judgment. : i

b) Suitable restroom and drinking fountain facilities should be
convenient to the classroom and-.laboratory. 7

\\ © . c) Smoking: ,

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

-
»

. v,
{2) Some schools permit smoking in the classrooms. If this is
. the practice, it is advisable to locate ashtrays so that
. : smokers sit in an area where‘ﬁreir smoking will not disturb .
+ others. 4

_3) Lunchroom Facilities

- Most schedules for- this course wilf allow a one—h!br lunch -break. -
It is advisable that the course staff i8entify and make known to »
the clasg the names and locations of convenient dining facilities

. where seryice, variety, quality, and price are sattsfactory.

- 4 ;

4) Cdnnfnts to Class about Faciljfties " - L

\ a).Oﬁ;the first day of the course the general orientation should .
o include sugh informatfom as the class needs on the.location and
T .~ use of factlities and conveniences for class ust.

 AT.EMP.(164.3).8211.76 C . PR
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i ss\Tt'is'strong1y urged that the entire strining staff never at

any time indulge in apologies or criticisms of t classroom

or laboratqry facilities being used, - Such remark§ serve no
“~ayy, . . .useful prupose and can’only detract from ar effective program, -~
provided .that everything possible has been:done beforehand to
resolve existing problems with facilities, .Student comments
and complaints should be given an honest repsonse, but such
comments from students should not be regarded as an excuse for
staff to enlarge on the subject. .

b. Classroom . e % - ‘ /

P

1) General Features ] '

a) Door at-rear of room is preferred; this permits entry of late-
comers without excessive dfstraction'of class. ’

b) The classroom should be free from excessive extrdheous noises,
such as from construction projects,“heavy tq.ffic, or from
aircraft. oL

] c)ﬂe classroom should havesadequate electric power outlets

(115 V) for use of audiovisual eQuipment. The receptatles
shou™ be inspected for assurance that they are compatible with
the pTugs on the audiovisual projector equipment being used,
and adapters and extension cords secured as required.

d)"Room size should be adequate for seating 18 students, plus
providing for .instructor equipment, projection equipment, and
a modest number (4 tq 8) of intermittent visttors.to the
classroom. '

e) The classrodm shouid be capable of being darkened quickly and”
effectively for use of projection equippent or television. .

- Room dimmér lights for. indirect 1ightiig (not. striking "the
screen directly) are recommended in fixed training Tnstalla- A
tions, but can be dispensed within a field training situation.

Z) Student Facilities : ' ﬂ,

a) Ideally, Students should be seated at tables, with all seats- .
facing the instructor's area at the front of the classroom.

. Fach student should be allegated 30" or more of, table width.
The sidearm chairs so familiar in the classrooms of secondary

' schools and colleges may be used if absolutely necessary, but

are distinctly inferior to tables for student. work.' -

b) Student 'seating should be at least two scréen widths from
the projection screen-(assuming a 6' screen, ng student clo€r
than 12' from the screen) and not more than 6 ‘screéen widths from
the screen (again assuming a 6' screen, no student more than °
36' from the screen). Furthermore, all students should be
seated seated within a 30° angle to the left and to the right
of a line from the middle of the projection screen to the

> .

" projector.! .
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. 3) Classroom Instructional Facilities - ’

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

b) Demonstration table at front of c]assroomy‘appromeaQely
3' x § : ~

c) Chalkboard, at Teast 3' x 5' (preferably larger), with chalk, ‘
erasers, pointer

d) Audiovisual equipment )

' (1)*Public address system (optioftal but.recommended) with
lavalier microphone with adequate cord length to permit
instructor to move about at front of classroom with
relative freedom _, ) ’ . .

- . [ 4 '

(2) Projection screen (for size consideration see 2) b above), .

matte, beaded, or lenticular 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 ‘e )

(4) Projector, overhead type, for use with projectuals
approximately 7" } g" '

~

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

(6) Televiéion tape playback unit (3/4" cassette type, "U-Matic"
or equiv#lent) . - ) -

(7) Te]evisioﬁ receiver, commercial {ype. color, 19" diagonal
N picture, or larger At least one receiver, preferably two
’ . . P :

¢. Laboratory -

1) General Features

a) Should be we]l-]jghted,.adequate1ﬁlvént11ated. It is particularly
< important that the laboratory be free from strong drafts in student

e 4  Working areas. |
. ‘ * b) Should provide \for students to stand at laboratory benches which
. + are approximat 36" from floor to bench surface.

.~

c) Canventional laboratory services should be available at student -
work areas, including electricity (115 V)\\gas, and vacuum.

e S 19 L
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d) Space between benches should be adequate for students to work -

Y without interfering with each other, and to pérmit free move- .9
ment of instructors in the student working area. -~

k) Séfety features of ‘the ]abora ry should be checked, hicluding
Tocation and condition of firs{,aid kits, fire extinguishers,
emergency showers, eye-wash facilitigs, and other emergency”
equapment .

2) Student Facilities

A}

. ~ A
» ) Prov1de at least €' of bench width per student pair. While
- students will work.in pairs to the extent that they will share .

. certain 1¥nited equipment, each student will perform all tests

and measurements.

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

3) Latoratory Instructional FaciTities

&

- ' a) A chalkboard and demonstration table are recommended.

. ) b) Provide at least 20 shuare feet for reserve. supphes ‘equipment‘ te
o of each instructor. /

-+ <) For field courses, provide area for packing and uooacking;areas
: for equipment to be shipped. This should be at least 100 square
3, ; feet of fldor space, with at least 20 square feet of table space.
' . b
* d. Security . ‘ v
. —_
’) . valuable prepe%ty ik used both in the classroom and in the laboratory.
. Some of the 1tem§ are part1cu1ar1y susceptible to theft. Accordingly:

or assure tiat|adequate sfcur1ty is prov1ded in the facility by other
means. R ‘

e

1) Provide for loTkin% of both classroom and 1aboratory1wheh not in ase,

3

2) Be sure that the necessary keys are available to the 1nstruct1nnﬂ1
staff at their need.

3) With-field courses, often it is necessary for the training staff to
. work in the evening or weekends to prepare for coming classwork.
Arrangements must be made welT in advance to ‘decure .authorized entmy
to the training: fac111t1es be1ng made gvai]able‘by a host. organ1zuf1on.
)

, 4) Thefts during norma] work1ng hours may be a spec1a1 prob]em Ma1nta1n

- - " surveilla to the extent practical, and keep out of-service theft-
; ,prone items gut of exposed locations. .
~ . ~ ! . ,,
o)

X
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3.'Laboratory Equipment and Supply Requirements

The onsoltuated list in this sect1on is for overa]] p]anntng purposes.

For Hay-to-day laboratory requirements, see the "IPW Equipment and

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

Before using the listing in this section decisions must be made about
the specific procedure to be taught for each test in the course be- .
cause several- of the Effluent Monitoring Procedures (EMPs) contain

a choice of procedures. The Ammonia EMP is written for the distillation
of a macro sample followed by either Nesslerization or titration. The '
Kjeldahl Nitrogen EMP contains a choice between macrg or micro digestion
and distillation, followed by either Nesslerization or titration. There
is an EMP for determining ammonia by using a selective ion electrode.

The Chemical Oxygen Demand EMP is written for the low level range of
5-50 mg/1iter but includes the modifications for concentrations greater
than %0 mg/Yiter COD. The Phosphorus EMP can be used to determine

total phosphorus or., gn]y orthophosphate. These different possibilities

affect the equipment and supply needs. The requirements of area NPDES’ =

permits and/or the gybe of equipment readily available will help the
course planners maké the choices among these possibilities.

The quantities of laboratory materials needed for a course depend on
. the specific Taboratory work assigned to each student. For the con-
solidated 1ist in this section, the basis for quantities requiréH is -
the assignment ‘stated 1n each Instructional Package HOrksheet (1IPW).

-t

N\
. The abbreviations used in the 11st1ng to refer to the various procedures’
that might be taught and the assignment given for each in the re]ated
IPN are stated in a table preced1ng the laboratory -listing.

The listing itself +s 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 than $100 unit.value. _ The
first column in aach section contains a description of the item in the
language and the qualifications required for ordering the item from
commercial catalogs. The second column lists the minimum quantity per Ve
student required for each procedure presented in the EMPs for the course.”
The third column lists the minimum quantity for a class of 18 students:

The numbers found here are often based on multiple use-of the item. The
fourth and final column contains remarks that may be useful when deciding
on class needs or when ordering equipment.

As noted, numbers represent minimum quantities. It is strong recommended
that instructors provide surplus equipment and additional supB)Aes ready
for use in case -of need. Many instructors plan for a margin of at least

10% of extra supplies to provide for student errors, planning miscalcu-
lations, or other unforeseen: events.

- ~

»
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This 1ist can beg)great ~value 't pre-course
ayailability of ded equipment and supplies,

ptanning for courses to be conducted in field

host organization can be used to determiine whii
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the annotated list in the hands of the Course
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following is the key for abbreviations used for course top1cs

¢ LABORATORY EQUIPMENT AND SUPPLY REQUIREMENTS .

Quantities per test are based on the IPW

- assignments as noted.
_ ABBREVIATIONS FOR TESTS - . / IPW ASSIGNAENTS
ADma - Ammonia Distillation, macro / 1 sample per 2 students ;Ti
i ADm1i Ammonia Distillation, micro (as part of KJe1dah1 N EMP) 1 'sample . :
AE ) Ammon1a E1ectrode ‘ 2 standards +°2 samples, .
AN -~ Ammonia Ness1erization (s part of KJe1dah1 N EMP) 1 blank + ZJsF:QFarqs + 1 digested sample
ATma Ammonia Titration, macro - ' 1 sample . )
cG . " Calibration Graphs _ 1 graph -~ - ‘
coD Chemical Oxygen Demand (1ow level) - 1 sample or blank
’ 1 FAS standardization
- KDma Kjeldahl Digestion, macro (alternative to micro) 1 sample
KDmi / Kjeldahl Digestioh; micro - 1 sample
N03 i . Nitrate + Nitrite and Nitrate Prepare one reduction co]umn )
- . . - 2 blanks + 2 standards
¢ ~ 2 samples
06 011 and Grease 1 samp1e§, p
opP Orthophosphate as P (g]ternative to Total Phosphorus) 1 blank + 1 standard g )
d _ : .o 1 sample .
.SP Spectrophotometer 2 .1 instrument -
TOTP Total Pho;;horuslas P .1 blank + 1 standard

sample

0J

Y
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A CAP;TAL EQUIPMENT (More than $100 Unwt Va]ue per One Item) '

a .
- Ay -
' X

P
[ty

-
[ 4

nymv FOR:

< o DESCRIPTION: RED A

OEACH ;‘/TUDENT

‘ REMAR‘SQ

BALANCES, ana]yt1ca1, D . mg
_at a'load of 200 g; with Tnstru;t1ons\k

"Manuals " 3 RN
. , n_

sensitivity

-

06

oP

T TP

v a

1/3

.1/3

»

i

; BALANCES Trip, 500 g gapacity -

\m_

NO

3

1/3 &

To weigh cadmium

biGESTION APPARATUS for KJB]dah1 de- .

term1nat1§n ~See QJagrams—of
equipment in EMP. “Quantity is.

actording to heat §Qurcei7requ1redh
. Al :

KDma® 1 e

- KDmi 1

Apparatus is read11y available

’

commercially. ~ -t
4 ‘ ’ 1

o

DISTILLATION APPARATUS, for ammonia

" and/or Kjeldaht determ1nat1ons
diagrgms of eqU1pment in Kjéldahl
N1trogen\EMP w

See

o

ADmi set- -ups shown in EMP require some
fabricated parts. (Inquire EPA- NTOTC) .
‘ADmi total assemb11es are a]so available -

commercially. © .

'y

120 volts

)

. ELECTRICAL OUTLETS

Number depends-qn number (s1ze) of
HOT PLATES used

_ - HEATING St FACES, -flat for Erlenmeyer

f]asks or else- hea§1ﬂg _mantles for
rouhd bottom flas
produce at least 9 watts/aq.. inch
. 3nd have adjustable heat contro].

$ Cheice should ..

- -
5

-

HOT PLATES with'continuous settings, -
Rot just "low," "medium" and “high."
.-1f dging AE EMP, .magnetic stirkingd
feature is

2-
L

%

b ' Y
sira le &, - -~

Number depends on size. * 06 for
1 - 1 liter-beaker for.each,TP for
3% 125 ml Er]enmeyers for each

HOOD SPAC qu1va1ent we1J~ -\
Y ventllat ea. i

P .
TP

3 -6
1-1/6

OP/fP thdbe are needed if student;
-clean glassware. .

5
B E2 AR 1§
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- QUANTITY FOR: . .
BESCRIPTION S . -EACH STUDENT REMARKS ,

pH METERS, ELECTROMETRIC accurate to at B DT -2 " .| To conserve time, this quantity is

least 0.9 pH unit and pgeferably with 1 ‘ : 3 preferable.
a single electrode

SPECIEIC ION METERS, Orion* Model 404, E /3 - , _sufficient if alternating use with
407 or 407A, each with AMMONIA - - S ) ) / other lab work
 ELECTRODE, Orion* Mode] 95-10 . s

SPECTROPHQTOMETERS Bausch.and Lomb*
Spectronic 20 or equiVa]ent;«wlth
Instruct1on lhnua]s :

-~

e SPECTRngOTOUETER CELLS for instru- ‘ L/ ' If matched sets of cells are ava11able.
used LI 1/3 . apply quantities to sets. ~

A

—t

range (B&L* #33-29-72) plus infrared
. FILTERS (B&L* #33-29-18) or equivalent .

. SPECTROPHOTOMETER PHOTOTUBES, Infrared . .| 6P 1/ ‘ _
- : .’

>
- 7

! SPECFROPHOTOMETER PHOTOTUBES, v1s1b]e . ) . ¥
. /x range (B&L* #33*29 7y or equig@lent

VACUUH SOURGES™ 'preferably a cental . / : .| OP for filtration of turbid samples
service. n e]ectric vacuym pump : . « . | - ‘
asSemb]y with suitable hoses, water
traps and shut off valves and with
capability.of drawing 15 inches, of
mercury can 1used v

- /,'5‘ HATER BATHS to maintain 80°C£4‘w ' B , .| Number depends on, size: 1 - 125 ml

- 125 m¥ distilling flasks’, flask fqr each-student

. WATER STILL with-an anién- catfon ex- 1 . Nl 1 R
, change system ‘to produce water - ° * ADmi .
- free of aMmonia { S AE . ,
> ‘ ’ "AN . s
£y . ‘ 4 L e, ° -
S S ‘ z ~ — . _
. ?Mgntiag'pf'a spe¢ific brand name does not-constitute endorsement of the u.s. Enviro‘].nta]fProtecxion Agency
.. v, L "y . o I
ot - . . ¢ > . .+ 85
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; ‘ * . * - . .
' B, REUSABLE EQUIPMENT (Less than $100 Unit Value) ° . i -

|

|

- - . + ‘
\

' . s . J

> &* s - 1Y . . « . .
- . ¢ QUANTITY -FOR: o . 1 ]
= - - ' . CLASS : .
. DE‘SCRIPTION , ) EACH STU[?ENT OF 18 - REMARKS = L. j
APRONS, Taboratory (plastic acceptable) CAN . 18 I P ‘
. B 2 - X ‘ T \ - ] y J " M . ’.
BEAKERS, glass,. 50 ml1 - . ADma 1 - ADmiA/1 18 * - : . "' ~ ) A
BEAKERS, glass, 150 ml < | A 47 7 Moy -1 | 36-72 | 72 only ¥ AEis taught - Y '
| ! o6 2 | , | v
L ¢ N .- - s . ¢ . [ N ' 3 R . ‘ -
BEAKERS, glass, 250m1 =~ o~ | oMoy 3 54 ) - :
- . LI ’ . a ) * N . i .
. " BEAKERS, glass,, 600 m1 ‘ ADma 1/2 oP 1 18 -1 OP/P only if cleaning glassware
- . . Co L2 N0yt ™1 _ ST .
BEAKERS,: glass, 1000 ml - 6 1 ¢ . : 18 : ‘ ’
X ' bl v . . ‘b-
» BOILING BEABS, glass 5 mm ~ " « | hDma 6 - Kofla 6 | 738 - £ v
E -~ o ' ' ADmi 6 . KDmi 6 : ‘
‘ ﬂ 4 ' . . - con 5 Lo TP12 ro. _
’ ; . T - N * -
BotTLES, glass dispensing, 100 mI' - \ N\ /2 » 1 9" ‘ \ p
" BOTTLES, glass, for aliquots of TN coo 173 . - . 6 Each‘needs 75 ml \_//‘
samples, 225 ml minimum ° _ —— . - . ‘
BOTTLES, plastic, for a]%quot;. of KDmi 1)3 . 0P 1/4 [ 18. | Each test volume is 50 ml 'per one
‘samples, 250 ml minimunr . No, 1/3 TP"1/3 ¢ | student. ' v
OTTLES, plasti¢, for ah‘quots'of KDma 1/2 ’tAE W1/3 24 ! Macro tests rehuire 400-500 ml. AE
) samples, 1000 ml ADma 1/2 requires 2 - 100 m] samples for each.
- “1 —‘—v n -
RUSHES, assorted, for cleaning - ‘ A1l 1/2 , 9 ]
R glassware ' _ ‘ o

-




QUANTITY FOR:

DESCRIPTION

EACH STUDENT

REMARKS
[ .4

BRUSHES, balance

Put by balances.

_ T — S -
_BURETS, 25 ml, 0.1 ml° graduations, teflon

»

stopcock plug preferrey

BURETS, 50 ml, 0.1 ml graduations, tefldn.

stopcock plug. preferred

BURNERS, gas, Meker type or equivalent
_ heat source

GLAMPS buret for titration stand to
hold two burets .

CLAMPS, for titratigﬁ stand to'fggzneck
of 125 ml distilling flask

CLAMPS, screw to requlate f1ow through
4 cm ID rubber #ubing

2

CLAMP, pinchcock _for 4 cm D rubber
tubing .

" . CONDENSERS, 12 inch Al*ihn or equiva-

lent with a ground glass joint to .

< - fit into heat-resistant FLASK. (24/40

s §1saunon1y used joint size) :

-

)
CONDENSERS, 16 inch Graham or A}1thn.
. Extend ‘tip with -rubbér and glass”
tubing for-delivery into 500°mi
_ graduated Erlenmeyer FLASK.

CONTAINERS for ac1d and mercury wastes,

»

cop

Up to 400-500 ml per stud

en

g~

about 2 liter




i

-
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QUANTITY FOR:

DESCRIPTION . EACH STUDENT CLAS REMARKS
CYLINDERS, graduated, 10'ml ADmi 2 0G. 1 )36
KDmi 1 , .
CYLINDERS, graduated, 25 m] COD 1 18
CYLINDERS, graduated, 50 ml - R 0G 1 18
CYLINDERS, graduated, .100 ml ADma 2 KOmi  1- 18-36 36 only if ADma is taught }
. . AE 1 oy 1Y - .
. cho 1 o .
=~ KDma 1 ‘
CYLINDERS gagraduated, 1 ADma; . KDm o v
. jra'dua ed, 500 m _ Drna,[ 1 a 1 18‘ | v
. DESICCATORS with-effective desiccant 06/ 1 ' ? Number ‘depends on size of desiccator
and large enough for 1 - 126 ml ° : L
distil]ing flask per student
EVAPORATING DISHES, or similar pieces ~ COD .1 18 g ‘
to place between heating surface and L N 5
flask for cooling . N .0
FILTERING ASSEMBLIES for 60 ml-or 10 mi 0P 1 v 18
volumes, filtrate to be transferred TP 1 ) .
FLASKS, distilling, 125 ml with a 24/40 OG' 1 T 18
ground glass neck (Corning* #4100 is
an example) )
;ﬁx 7
FLASKS, Erlenmgyer, wide mouth, 125 ml 7 oP. 3 TP 3 54
: <
FLASKS; Erlénmeyer, wide mouth, 250 ml NO3 3 54 ° o

3

-

. 6J

. - . ’k .
*Mention of.a specific brand name does not constidu

N

- .

’ndo'rsement of the U:S. Environmental Prjote'ction<Agency.

~

W
(op I
ol




CLASS

GLASSES, pairs of. safety

DESCRIPTION - EACH STUDENT OF 18 REMARKS
FLASKS, Erlenmeyer, wide mouth, graduated, ADma 1 d 18
500 m1 coD 1. ‘ .
FLASKS, heat resistant gfass, 508 ml oD 1 ' 18 -
gradyated Erlenmeyer or 300 ml round
bottom with a ground glass neck to \
. fit CONDENSER of choice. v
FLASKS, Kjeldahl, 1&)?1!1 ADmi 1 KDmi 18
FLASKS, Kjeldahl, 800 ml’ ADma 1 KDma 18
FLASKS, volumetric, 50 ml, with glass NO3 1 TP 54
stoppers . P 3
FLASKS, volumetrig, 100 ml with glass NO, 2 36 \ \
stoppers S—
FLASKS, volumetric, 1000 ml wlth glass oP* 1 18 If student does balance and/or dilution
stoppers i TP 1 . exerctses
FORCEPS, pairs to manipulate filter 0P 1
paper . ' TP. 1‘ 18
FUNNELS, Buchner, to fit CONTAINER coD 1/4 5 ~ .
for COD wastes (for g]ass beads)
FUNNELS, separatory, 2 liter w1th 06 1 B 18
Teflon stopcock y . ’ _—
FUNNELS; short stem, diameter about oo 1 opP 18
+ 50 mm to fit neck of 50 ml volumetric e 1. TP
flask and 25 or 50 ml buret A}
A1 18




QUANTITY FOR:

8-10

‘ , T CLASS
DESCRIRTION EACH STUDENT OF 18 REMARKS ' '. . -
¥ N * g
GLOVES, -pairs of rubber material NO3 ] . TP 18 >
‘ 0P 1 | _
MAGNETIC STIRRERS wggi magnetic bars’ AE 1/3 6. Note HOT PLATES in A, Capital Equipment
NESSLER TUBES, scored at 50 ml, low form AN 3 72 '
degirable ) KDmi 1 3
NESSLER TUBE SUPPORTS AN 1/2 9 _
" PANS for ice water ta cool 500 ml oD 172 9 .
‘Erlenmeyer flasks )
PIPETS, dropping (medicine idroppers) 6 1 . 18 (N
with bulb about 1 ml . " | : <
PIPETS, measuring, Mohr glass, lsor 2 ml, NQ3 1/4 5 . ‘
graduated at 0.5 ml* . ‘ .
PIPETS, measuring, glass, 1 ml graduated oP 1° 18 To adjust pH -
at 0.1 m : ™ 1 . i p
PIPETS, measuring, Mohr glass, 10 ml AN 2 P '3 - 5 Y .
. cop 1 TP. 3 .
i NO, 1 . :
3 ¢ ¢ - . F3 s
PIPETS, volumetric transfer, 1 ml AE T op 1/8 5-18 18 only if AE taught
- NO3 1/4 TP 1/8 ’ . b .
PIPETS, volumetric transfer, 2 ml’ NO, 1/4 5
PIPETS, vo]umeﬁr?t transfer, 3 ml oP 1/8 ™ 1/8 3

Ed

-6




T e -, - [ T v ’ QUANTATY FOR: + ¢ , »”
R = = CLAS; ,
“ L CDESCRIPLION 4. T | " EACH STUDENT s REMARKS \ N
T~ — — P . - - e
- PIPETS, volumetric transfer,-5 Ml t N0 ™ TP *1/8° % 5 , I . 07
R . k ¥ , N “~ . 4 . .
N PIPETS, volumetric tran§f¢3r:, 1Q m1;%‘_., WCOD 1 ' oP 1/8 18 . R - . , \
. ’ R NO3 1/ .~ TP 1/8 - R . - ,
T i i ! '
- * PIPETS, volaytmc insfer 20 m] / oF 1/8 é\ 0P 1 & 3-18 ‘g only if students dilute ’gtock T
- TP / w1 3 1ut1on . J -
- - . , // “]'/8 ) s 0 u}, B {_%\ o
X PIEET , vol i . B . " LN, ] 18 - . oL '
. ' SEr vo umgtric transfer#ZS il ' cop 1 '03 1e e .
o vj PIPETS,‘VONEet\ﬁc transfer/",' 30 m1.‘ - ‘0P 1/8 ™ 1/8 } _ 3 - i i -
- »  PIPETS, volumefric transfet, 40 ml | D& ™ 1/8 | . 3 q T s
~ . —— - L] - '1_ » - P —
: .. PIPETS, volumetric transfer, 50 ml Cop TP 1 54 o .
* ' . No 3 0P 1/8 ‘ o - =4
.. 3 TP 1/8: Y. e ; :
-t . 1 0P 1, KD mi . » , i
. M ) Q ol ’ M - ’
o ; PIPETS, vo]umetmc transfer, 100 ml with - NO3 1 - : 18 - . ’ 4
' gp and tfp cut off for reduction N -
2 Tumn ; . » * > a : 2 .4
il . . R‘ ' } ’ y ’
.. PIPETS, vo]umptr:ic transfer of size re- KD mi 1l TP 1 18 . L% ~ y
quired if sample dilution is necessary N . . \ 5
~ - 7/ i N LT - L4
PIPET BULBS, ?a?ge with shaped opening Y5 B . v 18 , b
. to fit-yariety. of pipet sizes g - . s = » /\ ’#
) o A 7/—:\‘\ 4= < " . - ’ ~ ] A 4\\ ~
. " PROPIPET BULB " N0 1 ( J 18 : L
. L M 4 . . ‘ M . <
' PIPETFERS," automatic (OPTIONAL), glass.®. . | COD 2¥6> <+ 6, Yy . .
with delivery setting for at least. ) . a - “ d N
10 ml,. for acids 6~ - ’ .
-7 . - . L
. _ T A .
- L ‘
{
' - ‘. . ‘6 \_’ - ‘
/ < A ! _" ) -
. e »
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BESCRIPTION "

- . .
EACH STUDENT

o *REAGENT SPOONS, 0.4 gram

—

X w
. .REAGENT SPOONS, 1 gram

—

—

RINGS, metal for stand to support a
2 liter separatory funnel ¢

. +RULERS, 12 inghes long

SIEVES, 60 mesh

SPATULAS -
)

Balances 12° *

SPRAY TRAP, KJe1dah1, connectfng bu]b
55 mm.\ See diagram in Kjeldahl Emp
o

L 4

ADpa 1/2

STANDS,.titrat1on with porce]aln bases

»

ATma 1/2
cob 1/2

\

STEAM BATHS for 125 ml distilling flask

0G 1

STOPPER/GLASS TUBING APPYR
suction to a 125 ml di t14}ing FyASKn
See 0G EMP Fqgure 2 . '

GRATUS for applying

STOPPERS, roBber #3 or' #6 to f1t
NESSLER TUBES .

AN 1

: sm#ek.iber 83 to fit
! r

' CONDENSER
A111n) spray trap onnectéqn

‘Amma 1/2

S~ .-
, -

SEﬁPPERS,.rubber #7 to f1t neck of 800“h}
Kjeldahl- FLASK for spray trap connection

Alna 1/2

-TONGS, crucible, pairs

\ar =

QUANTITY. FOR:_




MY
DESCRIPTION

. TUBING, soft rubber,.4 cm ID, 7.5 tm length

. TUBING, tygon for.CONDENSER as connection
: to. cooling water source. Lengths depend
on apparatus

| WASH BOTTLES, plastic squeeze type, 500 ml

1

. C. CONSUMABLE SUPPLIESV(Less thar$100 Unit Vé]ue)»'

. FILTER DISCS, whatman No. 40 to fit FUNNEL
with diameter of about 50 'mm

1 FILTER DISCS, phosphorus-free, 0.45 }icfbn - 54 for TP
pore size, Gelman GA-6 or equivalent, to . N -
fit FLLTERING ASSEMBLIES . . e e

t
fch.Ass WOOL, small wad fo% end of 100 ml
cut-off pipet . . % ' B L N A

' GRAPH MPER, sheets; ar;jthmatic o o - 18 Can substitute‘prv’inte'd‘ graph sheets
oo P . Lo . . ] in €MP ‘

ICE SUPPLY, trays of cubes . | con /3

PENCILS,WAX MARKING ' . . Al 1

pH PAP!R, Strips, short range to test ABpa” 5 .
at pH 9.5 ' . \f : :

REAGENTS are listed accordmg to test.at
the efid of this sect16n .

SAMPLES are 11sted accordmg to fes’t at -
. the end ‘of th1s sectmn v .




QUANTPTY FOR:

DESCRIPTION

. EACH STUDENT

REMARKS *

SAMPLE TAGS, preferably pre—printed

with blanks for information required

by NPDES repoFt§~\\\ , .

N

v—

All -3

v
.

ol

. TISSUES, soft in boxes’

»

P 6
BALANCES 6

"-TOWELS,; paper, in boxes or.péckets

.

~ WATER, distilled, ammonia-free

¥

. ” *

WATER, distilled, ammonJa—free and
nitrate-nitrite freetp b

4

72 1 |[he large quantity is required to -

prepare Cu-Cd.

-

WATER, distilled, phosphorus-free

A
i

45 1

*The 1arge quant1ty is required fo:>q
cleaning g]assware

© AT
L - €O centratwoos

cob 0.21

4 LJ

WATER, distilled

SPT 0.1 73,

2T

e

NO3 1

Y

18

To weigh cadmium

%‘REAQENTS: -

»

" @MMONTA DISTJLLATION, macro or micro
(AD is-usgd to ‘isolate ammonia from
_samples.-- It ig”also-used 'to isolate
"ammonia from d1gested samples as' part

.of the KJe]dah1 N test.)

1

Amounts are minimum

-
-

{

‘EPA Methods3Manya1.
or the Kjeldah) N

See p. 160 or p. 17
Also see Ammonia EM

| EMP, as applicable.

.

%omc 'ﬂmd SQ'Iut"ton 2%
R 1) g bor1c1ac1d/500 ml

AD@a‘
ADmi

For ADmi, mak§.250 ml.

1]
4.

-
(5

~




L 4

. . OESCRIPTION {7'

EACH STUDENT

CLASS
OF 18

REMARKS - .

IN sodium hydroxidé so]ufqgn:‘
10 g sodium hydroxide/250 ml

ADma ~10 ml
r

180 ml

for phA adjustment

.

Borate buffer solution - 500 ml:
0.5 g sodium hydroxide

n2.5 g sodium tetraborate °
_ 2

ADma 25 ml
‘ .

A

226 ml

For ADma, it is conven1ent to make the
500 ‘ml volume.

a

Sodium hydroxide-sodium thiosulfate
solution - 250 ml: '
125 g sodium hydroxide . «t»
n7 g sodium thiosulfate pentahydrate

ADma 100 ml
ADmi 10 m]

For AD as part of KJe1dah1 N test
See that EMP.

4

Phenolphthalein solution:
1 g phenolphthalein/100 ml.

ADma 10 drops
ADmi 2 drops

180 dropyg

For AD as part of Kjeldahl-N test.
See that EMP.. \

AMMONIA ELECTRODE

Amounts are minimum

W

36 drops

Preparat16ns "are according to electrode
manufacturer. See EMP.

Stock amnoﬁium c¢hloride solution:
0.3819 g ammonium chloride/100 ml

v

1 —

10 nfl

Dﬂute this twice for 200 ml of 1.0 an' ’
of 0.1 mg/liter for each, student for
standards plus sample preparat1ons

10 M sodium hydroxide go]ution:
80 § sodium hydroxide/200 ml

4 ml

AMMON TA NE?SLERIZATION

Amounts are minimum |
L)

See p. 177 in 1974 EPA Methods Ma'nuaJ.

\Also see Kjeldah1-N EMP.

-

Nessler reagent - 100 ml:
10 g mercuric iodide
7 g potasyium iodide
% 16 g sodium hydroxide

4 ml

»

Stock ammonium chloride:
v 0.381!\9 ammonium ch]oridé(100 ml

Dilute this for up to 18 ml of 0.0l mg/l
per student.




. QUANTITY FOR:
DESCRIPTION EACH STUDENT . REMARKS N

3

AMMONIA TITRATION, macro Amounts are minimum See p. 160 in 1974 EPA Methods Manual.
f : Also see Ammonia EMP.

~ " +

Mixed indicator solution - 150 ml: 3 drops 27 drops
200 mg methyl red
100 meth 1ene blue . Co

mg y ] . e .
4¥\k N sulfuric acid solution: - To-make-1 ml-of 0.02 N Dilute this for up td 90 ml of 0.02 N
( .5 ml concentrated sulfuric per 0.28 mg/1 NH3-N . acid per student&\
) acid/500 ml . * N -

&

n :
. 'CHEMICAL OXYGEN DEMAND, low level ' { Amounts are minimum . See p. 22 in f574 EPA Methods Manual.

Also see EMP. N

Mercuric sulfate ’ ) 18'g Co

Coficentrated sulfuric acid" oo 450 m1 | OPTIONAL: P]ace “in automatic p1petter
.. - and check for 5 ml delivery.

. 1
Sulfuric acid - silver sulfate solution - ) 1260 m1 | OPTIONAL: Place in 2 automatic pipetters
2 liters: - and *check for 10 ml délivery. SN
2 Titers concentrated sulfuric aC1d .
21.6 g silver sulfate - \ . ‘ ‘ )
0.250 N potassium dichromate solution . 100 ml 200 m1 | Dilute this for 50 ml of 0.025 N
2.452 g potassium dichromate/200 m1 - ‘ ! per student.

Ferroin tndicator solution -'100.ml: 11 drops 198 drops| Ferroin solution can be. purchased.
. Q%g 1-10 orthophenanthroline ‘
monohydrate
0.70 g ferrous sulfate heptahydrate g . ";(

0.250 N ferrous ammonium sulfate 100\$1 DiTUtE‘tﬁTE/;;F 75 ml of 0.025 N per
solution - 200 ml: student ’ ‘
19.6, g ferrous ammonium sulfate

: hexahydrate :

4 m1 concentrated sulfuric acid.




QUANTITY FOR:

i

i
. ™. DESCRIRTION

EACH STUDENT

REMARKS

KJELDAHL DIGESTIGN

' £
~N :

Amounts are minimum

See p. 176 in 1974}FPA«Methods Manual.
Also see EMP. N

4

Digestion.reagent - 2000 ml:

267 g potassium sulfate
- 400 ml concentrated sulfuric acid
4 g mercuric oxide

5 ml concentrated
20% solution

sulfuric acid feor .

" KDma 100 ml
« KDmi 10\n!1 =

& - i

For KBmi, use 0.1 amounts -to make 200 ml.

X

s ~
.

NITRATE + NITRITE and NITRATE

_Amounts are minimum

See p. 204 in, 1974 EPA Methods Manual.
Also see EMP. .

Concentrated ammonium chloride - EDTA
solution - 10 liters
}30 g ammonium chloride .
17 g disodium ethylenediamine
tetraacetate .
~10 ml concentrated ammonium hydroxide

\480.m]

Dilute, this for 800 ml dilute solution
per student.: : ‘

S

‘m

Color reagent - 500-ml: .
50 m1 concentrated phosphorictacid

{5 1fanilamide o ~
0.5¢g thyl)-ethylenediamine
dihydrdch]orid . :

¢

12. ml

4

A

.

~

N’
. Concentrated ammonium hydroxide.

180 ml

For- pH adjustment

Concentrdted.hyﬂrocﬁloric acid

~180 m{

For pH adjustment

6 N hydrochloric acid - . -
600 ml concentrated hydrochloric acid/
1200m1

>

© 1080 'm

2% copper @ﬁlfaté solution:
. 804 cpnger sulfate/4

3600 m1|" -

K

" Stock potas§dum ni@rate‘so]ution: -
. 3609 g potassium.nitrate/500 ml
(1 m1 chloroform as preservative). .

11 ml

Dilute this for 25 mi-of 1 mg/1 and
for up to 15 ml -of 0.01 mg/] and for-,

. 81. st
v
. .

P

50 m1 sample per student. |
X - S 8()
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QUANTITY FOR:

°
2\ 2 ‘-

[y

.

_ DESCRIW A . EACH STUDENT SRS RewARks \
" Stock potassium niteite‘solution: .  g. 10 ml 10 m Dilute this for up to’ 15 ml of 0.0%. mg/1..
3.036 g potassium nitrite/500 ml -~ . F 2 X and for 50 ml sample per student 7 -
(1 ml chloroform as preservatwe) . X\ ‘-‘ ' . i A ' ’
Cadtmum,coar powder, 40- 6&0 20 g 360 g Powder is avaﬂab]e from@fM Laboratories®
- can be fileH off-stick. Sh 1d pass 5| 500 Executive Blvd., Elmsford, NY 10523
~a 10 mesh sieve and be reta1ned. on - |& - T -
¢ a 40, then a 60 mesh si ’ -
) - - 3 B *
pH‘buf’fers &, 7 and .10 . ~100 m1 of each ~1500 ml | .For sfudents to calibrate pH meters.
o : 8 7| of each| - R NP R
- > N - . v = * - - L
OIL AND GREASE vo . Amounts are minimum “See p. 230 in 1974 £PA  Methods Manual.
s | o = . s R . Also 'see EMP, -
~ 1,1,2-trichlero- 1,2,2-friflugroethane: ' 125 mj - 2250 mdy| s ' .
Du Pont*, ‘Freon 1‘13 TF or Allied s ' ‘ ] . !
Chem1ca1*,«Genosolv D o a0 .
Anhydrous sodiumssulfate | g . . | Bag - ]
ol S a d L Z
SPECTRdPHOTOMETER . -. Amounts are minimum ’ See IPYefor Prepar.ation'
. \1\ > , T V-]
Seﬁof synthetic phosphorus standards . g % "l g Th1s is enough for several ‘sets of
‘'made from a methylene blue 1nd1cator . ‘ . "standards.", . hd
-which is diluted to giveea series of . ,f ! X
.standards for each instfiment. s g ‘ - L
’ Vd - _ N -
‘TOTAL PHOSPHO'RUS or_ ORTHOPHO§PH7\TE - - Amounts-are mimipum See p. 252 'm 1974 EPA Methoés Manual
; D R . Alsp see EMP. .
— g v = e
1 hydrochlor1c acid (to cléan. . 150 ml - 2700 ml |y * N~ >4
glassware): : ‘ . ‘ : IS , ' N
1800° m concentratedydrochlomc[ . y s :
acid/3000 ml . S “ : N
#® N sodium hydroxide so1ut1on :5%] ' B T I [ ml Yse 10 ml for 5 ml of 0.1 N per student.
40 9 sodium hydrox1de/100 m] X ' . 8 . .
*Ment1pn of a spec1f1c brand-,name dqes not constttute endorsement of the U.S. Env1ronmentaT Protectiog Agency. 4 . ':
. 8. 3 . ' ¢ ~

»




DESCRIPTION

bEACH STUDENT .

€LASS
OF 18

-

=11 N sulfuric Yeid:

Py
31 ml concentrated sulfuric acid/100 ml

h.| m{

'82‘m] Use

Af
10 m for 5ml of 1.1 N per student.

N .

Combined-reagent - 3 liters:
210 ml -concentrated sulfuric acid
0.6857 gantimony potassium tartrate -
20 g ammonitm molybdate
1.76 g ascorbic acid ~
5 s

150 ml

2700 m]-

Includes 125 m] per student to éheek
glassware.

re

\

4

2ﬁ.6 g ammonium persulfate ,

1.2 g,

¥

® Stock phosphorus solution:
.0.2197 g potassium dihydrogen
. phosphate/]

20 ml
30m- .

Dilute th1s for up to 50 ml of 1.0 wug
/1 per student. Make 30 ml per student
if they dilute the stock.

" Potassiym dihydrogen\phosbhate

0.2197 g *

-

g For analyt1cél balance exercise.
Students cap make own stock so]ut1on

-

Amounts are minimum
[

with this.

Distribute in plastic BOTTLES except
the COD samp]e

Sample, Ammonia. D1st111at10n ‘macro,
~ followed by- Amgonia Titration:

" WWT plant eff]uent with at 1east
-1 mg/] NH3 -N . .

400 ml-

Test range is 1 Jo 25 mg/11ter ammonia
n1trogen

A

Sample, Ammonia Electrode:
_ Synthetic, between 0 03 to 0.1 mg/1
NH -N .

Synthet1d; between 0.1 to 1.0 mg/]

NH3 N 4 .r.; .

L=

Dilute the standard annnn1um ch]or1de
‘solutions.

-~

)

&
o

. Samp]e, Chemical OxygegpDemand:
" WWT plant effluent of 5-50 mg/] COD

Distribute in glass BOTTLES.

\
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‘ DESCRIP%ION 4\\.'

’

1qii{.

EACH STUDENT

* CLASS
OF 18

»

REMARKS

Samp1e, ngﬂdah1 D1gest1on,)&1cro, followed
by Ammonia Distillation, micro, and
Ammonia* Nesslerization:

WWT plant eff]uent of 0. 03 1.0 mg[] NH N

" 50 m

Y
.

1.5

v
.
.
.
/ . »* e
. .
. .

Sample, Nitrate + Nltr1te ahd N1traté
Synthetic sample.Q¥ up to 1 mg/]wter
NO2 + NO3 )
Examp1e: 40 m] NO3 standard plus.

40 ml NO, standard into 1 liter gives
0.8 mgAl total. )

L}

i .. &
50 ml

~1.5 1

Tlute! the standard potassium nitrate
and potassium nitrite somtions. . L’

U

b &

Sample, Qi1 and- Grease:
WWT plant effluent, ac1d1f1ed to pH 2

Test range is+5 to 1000 mg/11ter )
extractable matertal . "

”

Sample, Total Phosphorus
WWT plant effluent of known mg/11ter P
so d1lutions can be _a>signed

_Test rangeis 0.0]/to 1.00 mg/liter'P




. 4 In§tructidﬁa1”Resources'
Ihtrdddction , « . ,
. 7
Most tglwn1ng'1nst1tut1ons wiTl make the fullest poss1ble use
of pre existing instructional resources., The purpose of this
- section ?s to describe the nature, SOurces, and availability
of instructional resources suggested for use with this course.

1) The Instryttional Package Worksheets (IPWs) in Part II of
this Manual and. the student reference téxt refer to a number’
of different- 1nstruct1ena1 resdurces.- -
These 1nc1ude - ) . /

a) The student reference text itself;

b)Y Audjovisual training ‘aids¥®and
o

c) Supporti‘! references . . \

2) Instructional resources are discussed in this secthn'from
the viewpoint of the sources of the materia]s: .
1*3) Resources developed by Un1ted States Environmental Prq\é&tion
Agency (UsS. EPA) % )

-

b) Resources developed by other sources; and,

-t) Resources atready in pessession of the-tra1n1ng 1nst1tut1on
conduct1ng this course. .

b, Instruct1ona] Resources Deve]oped by u.s.’ EPAQ

’ ’ N

P i' 1) Student Reference Text and Staﬁf Gu1de for the course ﬁEff]uent
. Mon1tor1ng Procedures Nutrients": .

a) While present supplies last, % samq’e copy (can be dub11cated)
is available on'spec1f1c reqyest to:

.Nat1ona1 Tra1n1ng and Operational Technology - Center
ATTH:  Training Information Clerk

¥.S5. Environmental Protect1on’Agency :
C1nc1nnat1, Ohio 4‘268 ' . D~

" ) NTOTC has negat1ves of the Text and Guide wh1ch are- ava11ab1e
for temporary loan on request of a sponsor1ng Agency w;sh1ng
to duplicate the materials.




c) NTIS can suppiy copties of the Text and Guide. A paper
copy- of the Text' (PB-261- 290/AS) costs $9. 75°
«Contact .NTIS for the identification number and cost
»of a, paper cbpy of this Guide. . .
A microfiche.copy ‘of either the Text or Guide 1is a]so '
availabje from NTIS at $3.00 each.

2
.

u.s. Department of Commerce’ .
National Technical Information Service
5285 Port Royal 'Road ‘
. Springfield, Virginia 22151
L 2
d) Your ‘state agency may ‘be able to arrange a direc 1y . S
of the texts and/or guides. -Before ordering/re oducing
. materials, you might consult with your state agepcy about
& this poss1b111ty ‘ Tl

-

*2) Aud1ov1sua1 Trawn1ng Aids Deve]oped for the Course

-

¢

a) What 1s available, actording to topic:
- (1) Use"of.a Spectrophotometer -

(a) X-8, S]ide:, upassembled-16

(b) XT-51, Tape/S]wde Unjt, iUse of the Spectronic 20
*Spectrophot ter", 10 m1nut s, 35 s11des

" (). TC=57, Viddpcassetté Tape ‘n1t;”U§e of a SQeFtFODhO‘
‘tokheter, 2 m1nutei - o

-

(2) Preparation of Calibration Graphs 3

a

(a) "X~ 9 S1ides, unassembhed 6
' hY
(3) Determination of . Tota] Phosphérus lasP) pr of Ortpo- .
phosphate (asP), Single Reagent Method .

o

® (a) 0T1-7, Overhead Projecturals-7 .

(b) XT-44, Tape/Slide Units "Determ ation of.PhoéphorUs”,
. 15 minutes, 65 slides , - . ~

(4) Determination of Chemical Oxygen Demand’’ -

$5) 0T-8, Oyerhead Proiebtura1s-4 SN

b) ¥-7, S1ides’ Assemb] edffg4 -
: At o, 4

-
-

.

NAR




(5) Determ1nat1on—of Total Kjeldahl Nitrogen
"(a) 0T-9, Overhead PrOJecturals -9 °

. (b) Two Videocassette Tape Units are proposed for
.- development by Charles County Community College

(6) Mitrogen, Ammonia Determ1nat1on (wet)
) \‘_ (a) XT-b67, Tape/S11de Un1t, “Determ1uat1on of Nnmon1a N1trogen .
’ 8 minutes, 45 s11des .

>

(7) Determ1nat1on of Nitrate-Nitrite Nitrogen and of Nitrate
Nitrogen, Cadm1um Reduct1on_Method .

(a) OT-10, 0verhead Projecturals-11

®
(b) TC-58, Videocassette Tape Unit, Y'Preparation of the
Cadmium Reéduction Column", 21 minutes

(87(Determination of 0il and Greage ’ o . e

.

a) XT-56, Tape/S11de Urnit, "Determination of Grease and
0i1", 15 minutes, 54 s]1des

{b) TC-55, Videocdssette Tape Un1t Part I, "Basic Skills",’
17 'minutes and Part 1I, "Use of a Separatory Funnel",”
13 minutes . . R

( ) TC-56, Videocassette Tape Unit‘ “Dfst111atfon'5€t1kru
15 minutes P . .

'(9) Determination of;Nmnpnfa by an Ammonia Selective Idh Electrode

v

(a) x-10, SlidesPunagsembled-6 . °
“b) How to request loan of audiovisual training aids:

(1) Alj,items described.in b.2)a).above are available on scheduled
L lodan from NTBTC to institutions conductipg this course. Requests
g ould contain the information items on the "Request for Loan" '
rm. (next page). Send requestsito NTOTC at the address given,
in*b.1)a) above. T o :




A L 4
) REQUEST FOR LDAN \
N ' . AUDIOVISUAL INSTRUCTIONAL UNIT T
-, Title and Catalog No e ’
; )  / -
- . - Intended Use LY e .
3 , B -: .\
L T , “ U b -;v—s—f—'—**—_A-
. ’ v . . ' .
R Preferr_eq- Date of Use- . . __ . I ’
- Alternate Date o _ I S k . l
* BORROWER'S NAME . . Ak
S s L "
g Title - A S .
A ¢ ‘ * .
X Organization - ] . -
» PO _ o
: : ' 5 -
« Address __ o
_ _ L _ . -
. (Z1p)
{ Prione Number {nclude 7 X .
. .- . Area Code) . ) i e - v
. . . i
M There s no charge for use of the Audiovisual fnstructional Units However,
. the BORROWER assumes financial responsibility for the value of all
loaned equipment and instructional materials h
Unless special arrangerﬁents aré made with the loaning office, units ! .
should be returned within two geeks Return the unit by REG/SfE/?ED,
‘ %RT‘//{/ED or INSURED MAIL /MMED/A.TEQ)’ after use )
3 [ 3 ’ .
’ < U EPA-171 (Cin), " o : T
. (8-74) ) « | . > .
- . ‘l
. , . , . . . . . . I3
N T -
* - . ' L ‘ *
{ : ’ (2) 1t is urged that mater;ia]s_des»ired from N‘M for-a
. " specific course offering pe requested 1n a single, con-
BN .. < : solidated communication. This will- give gredtest assurance
' ' of a well-coordinated response. Bec_au)se, thege requests )
“ordinarily will cover a number of différent 1tems, telephonic
. . erequests should not be made. N Lt R
. ‘ Al -
* N ) Al -
L] . ’ . ¢ '
. - - L
- - o -
) v Qo ’ LA

O -4 s . T N : )
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(3) Requests should be t;melxr To assﬂre effective delivéry
in time for use in the course, requests should be received
at NTOTC at Teast 4% days prior to the course'date. The °
Center will, in turn, make every effort to assure that
the requested materials are delivered to, the requesting
institution several days prior to the start of - thegcourse -
in which they are to be used. This w1 permit review
and practice by the instructional staff for the most
effective use of such resources.
R .
(4)‘It is expected that a]h borrowed resources be returned to
the Center within two weeks after comp]et1on of the course
in which they are used. . .

N rd

(5) With returned borrowed training resources, it is requested
that the user provide the Center with an evaluation of the
training resoutce(s) used. In “this manner the experience

¢ of users can be a factor in continuous improvements and

responses to problems in using the resources. All reports
on use.of such resources should include the number of students
with whom the material was used. '

¢

3) Supportive References: . : P

a)

.printed matter, slides, films, slide-tape units and vide

Ly

Manual: EPA-EMSLT, "Methods for Cheﬁ%€e1 Analysis-of .Water and
Wastes". This is 'the reference source of‘all the methods pre-
sented “in this course in the Effluent Monitoring Procedure (EMP)
format.. Address- reqyests for a copy to: ‘
%.S. EPA.
: 0ffice of Techno]ogy Transfer
' Industrial Environmental -Research Laboratory
C1nc1nnat1, Ohio 45268 .~

k4

L

AV Catalog: NTOTE, “Aud1ov1sua1 Instructional Units" Tb1s is a ;"

catalog of slide-tape instructional units developed by the Center.
Although not developed specifically for th1s course, several of s
the units are on course topics and m1ght be” usefu] supplementary
meterial. Address requests for a copy to N}@TC at the address
given in b. 1) a) above.. i‘
. \ 7
IRIS: A Water ‘Quality Instruct1ona1 Resources‘lnformat?on qysi "
has been developed through an EPA tra1n1ng grant=, The- -"Master/ “ 8
Reports" contdin.availability information and deseripZions for/
2300 entries of instructional and resource materials. ese are-
tapes
developed by varied sources for training personnel invol ed in

all asagéts of waz:r\qua11ty assessment and control. Thiis,:IRIS

serves an infofmation source of ayailable, water qua 1ty trarn1ng
resource cover1ng a wide range of subJects

S v,

' SN ,
» 1N
. . R L
) ‘. . RN K
L . . : .
- . . . . . , N ,
.




The use}sﬁes not need a processing fquipment to use
the systemy Four of the ommqn1y used ‘elements of IRIS

(Users Manual, Tahles, Ma§ter Report, Subject Index) are -

current]y}zka11ab1e N

(1) While present supplies last, a set is available ‘

qua11fy1ng educational ihstitutions and trainin o °
agencies from NTOTC at the address/given in b. 1? ). above.

(2) Paper copies can be ordered as a set -of four vo]umes .

* from NT®S (PB-262-223/AS, Set, T120 pp. "Water Quality '
Instrlctional Resources Information System, Volumes :
I through IV) fog $31.00. The NTIS address is given
in b.1)c) above.™ Microfiche copies¢cost $12 00 per set.

<

P er or m1crof1che copies of 1nd1v1dua1 vo]umes can
also be orddred from NTIS at the address given in b.l)c)
.above using th1s information:

(a) RRg262-224/AS, 99 pp., iWater Quality Instructional
Resources Information System, Vo]ume I-Users Hanua]“
"P $5.00. (microfiche $3.00)

. . . ° (b)) PB-262-225/AS, 96pp., “Water Quality Instryctional,
. ) Resources Information System, Volume II<I Tables" . .
@ $5.00 (microficke $3.00) )
. . (c) PB-262-226/AS, *494 pp-., "Water Quality Instruct1ona1
VI Resource Information System, Volume II1 - Identifitation
: Number Ma$ter Report" ® $12.50 (m1crof1che $3. 00)

. d) PB-262-227/AS 43¥ pp.,-"Water Quality Instructional . _
- g; ' Resources Information System Volume IV - Subject . . -
Index $11 75 (microfiche $37.00)

CJ’Instnuct1ona1 Resources Deve]oped by Dther Sources . o

-

1) Minimum techn1 al references which should be in possession of the
institution irclude:’ /" -

a) "Standard Mfthods for. the Examination of Water.and Wastewater"- * -
.. (14th ed), @PHA, AWWA, WPCF. Mwgilable from Publications Office, -
_ Amer-ican ic Health Association, Inc., 1015 18th Street NW, '
T Y Washington,g@. C., 20036.

v
\.

. w b) "Anfual Book of Standards" Part 31, "water“ 1975. Ava11ab1e from

American Society for Testing and Macer1a1s, 1916 Race St.y, o
Ph11ade1ph1a, PA 19103. ! ‘
I A ,
L «
(X j
R ' *

. ‘9,1. R
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“2).Audiovisual and Other Training Aids : F
"' a) A widervariety of training resources is listed in the
.~ EPA sponsored publication, "Water Qua11ty Instructional -
oot Mrcesinfomatlon Systert‘(IRj.S , Cited in b, 8) c) above.

[ 4

b) Information on sources of the listed 1tems is provided.

) Tra1n1ng 1nst1tut1ons having 1nformat1on about tra1n1ng resources :
applicable to thiS course, which are not currently listed in IRIS, ~
are invited to relay this information to the Director, National ,

’ * Training and ‘Operational Technology Center. Such resources, as .
applicable, will be made known to other organizations which could
’ benefit from their use. , .
. \ e
d. Instructional Resources A]ready in Possession of the Training Institution,
‘ .
1) Many tra1n1ng organ1zat1ons prefer to develop the1r own texts and /
audiovisual training resources.
2) To the extent that these resources can be released for free reproduction o
and use by others, institutions are invited to make such resources avail-
able to oPher training organizations.

\ 3)The National Training and Operatiopal Technology Center is prepared to
serve as a focal point for making information about such resources
' w1de1y available, provided that copyfright or Other restrictions on
reproduction do nat limit availability of such mater1als

a) Before encourag1ng otRer training institutions to use such resources
in relation to this Course, elements of EPA will:
{ o
~~{H)-Review the tra1n1ng resources ‘to determine whether the instruc-
fion is cons1stent with existing laws, regu}at1ons, and Agency
~policy; -+

" (2) Review the resource for téthnica] validity and educationatl quai‘ty

b) Mater1als found suitable by EPA would be recommended to other 1nst1tu-

tions known to be .presenting this Course
»

"

o

1

A]] tra1n1ng resources referred to NTOTC as available for use by others

will be added to the overall inventory listing cited in IRIS, b. 3) c), "

above. It is-hoped that a mutually support1ve act1v1ty in this area
will, in tipe, result in: .- . <

a) making IRIS.a diverstfied, total resource system for tra1n1ng materigls.
which will be of the highest technical quality;

b) offering training institutions a wide variety of types of tra1n1ng ' .
resourcaes; .
c) reducing the amount of dup]q!§t1on of effort that so often resuﬂts from -
lack of information on what is ava;]ab]e, from what * sources, and how
obtained.

L

or-
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' ) "BART'I.- COURSE PLANNING AND MANAGEMENT Lol - R

s ¥ C. Secretaria1 Support . . . . -
* \The key role of ‘the office worker(s desfgnated'"Course Secretary” cannot. T
- be overemphasized. o

This - function has many e]ements in€luding bein e right arm of the Course °

Coordinator, be1ng Course Registrar, being Co Secretary and being a' “"Course’
' Watchdog" to give the alarm when essential m11estone stages of course ‘planning
¢ .and preparation are peing overlooked. . - M
’ . - . PN .

In this sect1on these elements are cons1dered under the headings: ~ Course
Records and Reéord -kegping, Suggested®Student Registration Procedures and
_-Prfnted and Reproduced Mater1a1s - Summary. | | .. : ¢

3
i

. CourSe Recordt and Record keeping

s . A, Genera] Cons1derat1ons \-‘/ o ’ \\ ) ) ¢
. 1) Comptete, deta11ed ‘and accurate records should be estabWshéd for =
each course presentation. Each course record will be a separate
- file. ]n addition to the individual course files, 1t may be necessary
. .to establish a f1ndér -system for 1ocat1ngﬁthe racords’ of individual .
L V- students. - . . ¢

. ‘ # .. 2) Response’ to Imquiries ab0ut Former Students q

a) Students enroll in th1s course ’in order to acquire, necessagy .
know]edge and skills to perform the self-monitorifty procedures:
requ1red for municipal effluents. {

. ) b) In many, if not all cases, sat1sfactory comp]et1on of this cdurse

will be-a factor in the accreditation of- 1nd¥dua1s to perform —
the analyses and measurements required for ¢ p]}ance with NPDES

. ,Permits.

t is ant1c1pated that numerous inquirtes from former students

d from regulatory’agencies will be addressed to the training .

nstitution.  Typical requests for 1nformat1on may 1nc1ude any .
.~ or all of the following:

N

N

(1) Verification of attendance and saiisfactory comp]et1on of )
o . training; , ‘ ® .

B (2) Identification -of the specific ana]yses and measurements
. covered in the coursk, as We11 as des1gnat1on of the method
which was taught; ~, ‘ . .
- v ¢ ‘ .
' £ ) Quality of student per?ormance in the course; KN
2 , . .

»



b. Contents of Cour;evF11es '

3)

4)

¢

(4) Documentation of any specific analyses, tests, or -
measurements in which-the student did not meet the
required standard of performance, and the nature of

such fa11ure;.anq . RN - J
(5)- Documentation of any other events-which made the
student unusual. This could be a record of exception-
ally high performance, or it could be a record gf any
specific difficulty which arose in conpection with the .
student,' within ‘or-outside the scheduled traiping
_activities. s . '
RepoPts _ ot

Most trajning institutions  require submissiorf of periodic: reports
on progréss and achievements. It is safe 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\

Retention of Rgcords _ . ' T .

N . .
The Tength .of time course record fifes should be retained is un-
certain, and-must be determineﬂ‘by each institution.

Institutions having a system of archives for inactive files may
find it convenient to Xetain course records in acfive office.files
for approximately two years, then retire them to archives storage.
Institutions not having ®rchives storage probably should retain
the complete file on’each course presemtation for at least five
years. ' ’ '

' *1) Tn'the planning-and development stage, and until comp]etfon of

each cqurse presentation, cdur'se records are kept most effectively
in two sectdions.

These are: - . Wy

>

.‘a) A file folder, kept'iﬁ the. filing cabinet or fn the desk of,'

the Course Secretary; and, . o .
b) A student record.notebook, usually a 3-ring binder, kept on:

. the Course Secretary's desk, or in a convenient bookcase.

Both sections of the Coufse files Shéu]d bé ma1nt$1néd by the

Codrse Secretary, and should be made available- to other staff . [
members undgr rigid controls providing for direct examination

and immediate return. After completion of thé course, the two
sections can be combined in a sfngle large file packet. for future
retention. . - Coy L. y -

- . /

J o " 3
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. 2) The file folder is best sujtee\?or such records as:

a) Copies of all cdrrespond
. telephonic conferences re]ated to course p]ann1ng and 3
: » developmént;

, memoranda, and records of

b) Comes of’course schedu]es,

c) Records of equ1pment .and supply acguis1t:on for the course,
through purchase or thyrough loan (with 1nformat1on and ‘
records on re{y#n to owner);

s. .
R _
d) Records of stdff assignments, classroom and 1aboratory
. * reservations; /
e) .Copy of course announcement and/or desCript1on (See paqes
12-7 and 8); . .

N
"

.

f) Samp]e record copies of a]] routine informational mater1a1
sent to students accepted sfor tra1n1ng, (See pages 12-15 .
through 18), \ ] -

° g) Records of arrangements for travel personnel and trans-
’ portation of equipment. and supplies, arrangements fow field
facilities, and other records perta1n1ng to a field course;
and ) .

h) Course eva]uat1on commentaries by Course Cbordinator and
- other staff menbers as appropr1ate :
3) The student record notebook js.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
separatpr sheets with a]phabet1ca1 tabs. The personal records of
each student will be retained under the alphabetical tab corres-
. ponding with his last name. In the student record notebooP may be
=found: .

a) At the front (before the “_A“ of the seri_es of tabbed‘d1v1ders):

(1) A reg1stfation’summary ;heet swa1ng'record‘of standard’
coomunications with each accepted student, fees paid, etc... ¢
(See page 12- 19), .

. , (2) A waiting 1ist smnnary sheet showing record of standard communi-
cations with each student placed on a waiting 1ist prior to the .
- F . course due to early maximum enrollment. (See page 12-20)

(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 a]ready-f111ed class.
This summary also is used to 1dentf§y applicants who applied
" for"admission, who were admitted, and who fail .appear
* .o without'due explanation ("no shows“) (See page 12-21);

o -~ . ; 3 . 10-3
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(4) A. . summary sheet recording student performance (accept-
able or not acceptable) for each of the units of
- ) / instructipn in the course. (Such a summary worksheet
/ has not been developed 4t the writing of, this Guide).

b) In the a1phabet1ca1 section of the student record notebook,

’ ‘ each student' s persona1 record will contain such items as: ‘
* : (1) The application for admission to trainjng (See pages
. 12-9 and -10); T x|

(2\:Eap1es of a11 co:respondence with the student (See pages
‘ 12-11 through 14), except for the.routiné local information
.~ sheets (See pages 12-15 through 18), one set of which is

- - kept in the loose file folder; -
LN * ’ I -~
T (3) "Record copies of student jzzes, data sheets, and other
wndividual records of class performance prov1ded by
’ Instructor. (See pages 12- 5 through 39)

-

(4) Copy of the cert1f1cate awarded at’ end of course which is
‘ a record of the measurements completed by the student in
- : a satisfactory manner. (See page 12 24); .

(5) Documentat1on of any information about the student Jndged
» ‘ - 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).




g. Suggested Student Registration Procedures

a. Introduction .

-

)
1) Purpose

Formal reg1stratun1;pd enroliment procedures are intended to assure
‘that:

a) The class consists of students for whom the tra1n1ng is 1ntended
> ~ " and designed; ; .

-

; b) The accepted students meet minimum knowledge and skills required
/ for reasonable assurance of satisfactory completion of the course;
¢) Accepted students are pravided with adequate pre-training infor-
matio? so that they will make their personal arrangements and
A : travel schedules to assure arrival at the appointed time and .
. ' place, with fuTl participation.throughout the program éf training;

+

d) The size of the class is in accordance with the course p]an;'and

! L. e) Those not accepted for training are provided with suitable advice
. ) which cap lead to future admission.®

« 2) Alternative Approaches to Registration

~—

{ T
Three different approaches’ to re§1stration are considered here,
though'only the first is described in detail. Most details of
the second and third identified alternatives cam be inferred
. - through study of the first alternative. The three approaches
¢« considered are:

a) Reg1stration by priority of rece1pt of application; '
b) Reg1strat1on by comparatjve evaluation of all applicants; and

organization. -Students are nominated by the requesting.organiza-
.tion. and are accepted without further evaluation of entry-level
. ' qualifications by the training institutfon. .

<

_b.~ Registration by Priority of Receipt of Application (Recommended)

1) Applicant . g ////

s

a) Receives coursea 'announcement;' \ . / .

¢) Registrat1on for special course offering at request of another //////

-

+ b) Completes app11cat1on and sqcures 1nterna1 approva1s as required s
. in his own organ1zat1on, . . ’

L]

c) Matls application to reg1stration office of the institution .
~  conducting the training. . .

© AT.EMP.(164. 3)12 6.77 v
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) or on attached transmittal slip;

. . . ) . . .
. . . hn

2) thrsg"Sgbretary ‘ . - /

] a) Receives application; )

b) As regeived, checks status of registration for‘availability of
class space, and makes appropriate notation on the application.

N

c) Depending on b}, becords application either in the registration
summary, or tﬁ? waiting list ﬂmany( in front of student notebook;

. CoL, ‘o,
d4) Delivers.application to Course Coordinator.

3) Course Coordinator . ‘

-~

~ sytuation; . .« .

+

.a) E;z]uates the stadeﬁﬁﬂanlication anq the space avaiTabi]it{

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

(1) Accept the applicant, or
(2) Notify the app]jcaﬁt of closed class enrolliment, or

(3) Refer the. applicant to the "Basic Laboratory Skills" course
before entr} into this course; .

.

c) Prepares a special letter for non-admissable applicants
ior memorandum record of other form of communication with
applicant) whick sets forth the reasons why the applicant
* is being rejected. Because of the compulsory nature of
- the self-monitoring tests on municipal eff1qents for MPDES
Permit compliance, rejection of a bona fide applicant may
be a very serious matter, and sﬁguld be handled with care.

4) The Course Secretary ‘ !
a) Prepares a standard letter or speclal letter as directed, and
obtains signature of Course Coordipator: | .

. : | '
b) Places a fjle copy of the letter and the applidation in the
appropriate place under the alphabetifal tab s tion of the
student record notebook; . A

-

c)_: Mails 'the\ori.g1n;,1 letter to the applicant, and,ré,cor'ds the
the date of mailing in the appropriate place in the summary
records at the front of the student notebook.< ~ "

d) Abproximate]y 30 days before, the cqurse, mails to ach:acceﬁted
applicant a standard cofmunication consisting of,

(1) A form letter of welcome to the course, .includi information
on starting and ¢losjng dates and hours of the c urse, direc-*
tions and hgw to proceed to the| classroom area, aRd related
information (See page 12-14); apd

o101
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’

(2) Local information he]pfu] to outside vis1tors such as

hotel/motel infarmation, local transportat1on and, schedules, |

a schematic map of the area, and re1ated information. (See

pages 1215 through 18);

e) Records the mailing of the 'tandard acket on the reg1strat1on

sumary sheet. ) e

" f) When applications are'st11i being accepted withfn 30 days before

the start of the cofirse, includes the general informational

: . material with the letter of \ccept’ance for admission. S K

g) On the first day of the course:- 7 P

(1) Obtains.a detailed reg1stration card from each student

Some

institutions may dispense with this record, though it can be

of value in report preparation (See page 12- 22),

(2) Prepares any registration tallies required by requesting ,

gan1zat1on(s) and/or administrative regu]ations (See page

12-23);

!

:‘;!(3) Prepares a c]ass roster of those in attendancegdistributes to
¢ €lass, staff and keeps a permanent record copy in course files;

4 14

-~ (4) Records any "no shows" (applicants accepted for 4 -
v training but who did not appear) on the student .
non-attendance summary record sheet. (See page 1; -21)

Reg1strat1on by Comparat1ve Eva]uat1on of all App11cants

?
0 App]icant
a) Receives codrsé announcement; E
"b) Completes application and secures 1nterna} approvals as
requ1red h his own organ1zat1on, - R4
c) Mails app]icat1pn to: registration off1ce of the institution:
condudt1ng the training. e
2) The.Course Secretary ‘~__: ) B . o ) .

a) Receives tﬁe app}1éatfqns,

s *
Y

I

wt

" b).‘Records rece1pt of app11cat1on 1n a summary record in student

record notebook; = - @ ‘
c) Files‘appl1cat1on_1n student notebook; N 3“

~d) Sends standard12ed letter acknowledging ‘thé application, and

briefly explaining the registration procedufe, with assurance
- that decision on ‘admis§ion,will, be amnounced not less than 30 -

‘days brior to start of - ‘the course;

-y

. : .
N 4
. K
. - \
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e) Delivers all applications to the Course Cgbrdinator » approximately’,
35 days before start of the course.®

’ .

' 3) The Course Coordinator * J

a) Reviews and evaluates all applications;
b) Selects students to be admitted for trainings f!

. . /
". c) Directs Cou#sg Secretary to gend appropriate standardized Tetters
and information packets as described in b. above;
d) Specié? note should be taken of the particular af*enﬁion which .
# should be given to rejected applicants. See b., 3), c). above.

4) The Course Secretary \ -

* ]
a) Sends—communications;
" - ’

b) Prepares records and student files asigéscribed in b.4) above. g

[}

. Registration for. Special Course Offering

Here a requesting organization has designated a student body
which it wishes to have trained. It is the duty of the training

. institution to'provide the requesting organization with admission
.standards for the course. It becomes the duty, of the requesting -
organization to screen its candidates for conformance to these
standards, and to provide the training institution with the names’
of the students to be trained. The requesting organization usually
notifies the students. )

1) For record purposes, {t is best that students complete a course
application form, though it will not be evaluated as in b. and
c. above. ‘ ’

2) 'On neceipt in the training institution, the Course Secretary
» makes the 'necessary entries showing record of receipt and class
composition. " Files are kept: in the usual way. Approximately
30 days before the course, the .individual standardized welcome
and infgrmatjon packets are sent to students in the usual way.
. The traintng organization follows its usual practites in pre-
paratioh<pf records, rosters, and any other data required for* Co
"reports. o . : .

L}

m——
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3. Printed and Reproduced Materia1s'-’SUMMg[¥ ) v '

a. General Information

-

v -
. . 4 o
, ‘ » . . . )
[ ¥ 3

> administrative forms/materials, presentation,of this coufse also
/requires calculation forms, laboratory data sheets, and graph forms
which must be prepared in quantity by the Course Secretary. .
. ! {

1) In the following summarizing table, all of the standardized materials
noted above are identified and“suppdrted with additional information
on due date, the number to be prepared (for a class of 18 students),

N and gge Yltimate fate of the materials in permanent course records.
: Instttutions offering this course.may find it necessary to add to
. ar to modify these standardized materials.: It is suggested that —— 7~
plans to do so be noted on the summarizing table, with samples
or examples provided on 'separate pages.

In:addition to the student reference text, standandqzed ﬁ:tfers andv

. 2) A sample or example of each item listed (axcept the 'student re-
ference text) is shown following the summarizing table.

a) Samples can be copied directly, if meeting requirements of. the

" training institution. *

! ~

b) The examples are shown in recognition that a corre%ponding
item probably will be needed by the training in titution, but -
probably. will have t%-pe modified to fit the s1Fuat1on. '

: * b. Responsibilities for Printed and Repro&uced Material.

« .1) Course Coordinator
' }) Reviews the administrative materials for conformance to the
' ~ ‘v requirements of the regulatory authority;
o .« b) Makeg mod1f1cat1ons/as necessary to the samples and‘examples
' . provided in this Guide; Qe
c) Decides upon and designs any additional édmihistrat1ve'documents,
~or records needed; and ‘ ’
- d) Provides the €ourse Secretpry with complete identification of -
. material to be copied directly or to be modified,. and’also
. o proyides samples of any new material required for course . ,
: administratioh. v ‘ : -
. 2) Instructots o ] " . . ‘
a) Review all materials identified for the procedures for which
they ‘have .instructional responsibility; i
- . b) Design new supportive instructional material as réquired; and
‘ = BN ) ¢
ATEMP.(164.3).10.6.77 - . . S .
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c) Provide the Course Secretary with complete information on /

. \
material to be copied directly or to be modified, and algo - ‘
provide samples of any new material required for student

1nstruct1on . . . ;

. }
L4 .
i

3) Course Secretary - Ot - Lo T
4 ' ; R . ! ) g
S a) Rece1ves from Course Coordinator and Instructors identification

of existing materials, sampl‘s of modified and new matgr?al .

b) Adds to the summarizing table, in the appropriate locations,
the identifying information, together with the supporting in-
formation en due date, quantity, confidentiality, and ultimate
fate of any new or revised mater1a1 des1gned by Course Coordinator
or by Instructors, .
"> .
c) Reproduces or arranges’ reproduct1on of , the needed course
materials so that they will be ava11ab1e for use at the time
and place requined ! :

c. Special Harnings

1) AT staff members should be particularly alert to adJustments‘1n
"Due Date" which must be made when the course is conducted in
, the field, if training eQu1pment and s%Pp11es must be shipped to
- " the coygse site.

2) Preparation of these. tra1n1ng materials is a potential source for '
wgreat difficulty in course dexelopment and presentation. Few
activities in course plarning and development require a greater
amount of effective teamwork among all staff members. The
greatest problem here is one of timing. |-
a) A1l staff members must provide netessary information and samples
. of new or modified materials with adequate lead time to meet \
. "Due Dates." .The amount of lead time is not specified here;
this will vary from one institution to another

b) The Coursé Secrqtary must be d11igent 1n advising Course

Coordinater andfInstructors of impending logistic prob]ems if
, submission of materéa]s and must give prompt
) attention to pr{nting or reproduction of needEﬂ ter1a1s when
N delivered by/stiff members. \ ¢

and most frequedt breakdowns in this area usually’are thé
delivery of needed material from Instructional

-




SUMMARY OF REQUIRED PRINTED/REPRODUCED MATERIAL
L .

&

-

*

When Needed® Nt

1 Confidential
2

Description - Lésson Number to b Permanent ~ Remarks
: ’ be Prepared " Record? L, o T ,
Administrative . . ‘ oo v . ' : .
Course Announcement - 6 months before Indeterminate Mo A T copy Distribute to target
" : _ course : 4 - group 6 months before
e . ) P . : course. ° .
Course Description < {6 months before “Indeterminate Ne 1-copy \‘Sijame as announcement.
. . ‘course ’ Can Le used in conjunc-
S . tion with chronolegical
o, ) counse 1istingsi
Application for Admission - 6 months before No No . ] Usudlly part of course
. ' cour‘Se rouncement. May bé
/ ) ‘separate sheet. ~
Prerequi’site Verification - 6 months before Indeterminate No 1_(:opy Attached to apphcat‘lon
- : course R ) form .
Standard Letter: - 5 months before 100 No ’ No / Cop'les will show up “in
Acceptance | course . -~ ’ §~tude_nt files. .
Standard Letter: - . 100 s No o No Copies will show up.in
" Standby: " Full Class - . foﬂggzhs beiiore } " 4 student files..
Waiting List - : ¢ y
Standard Letter. ‘- . . 100 No No Cop'les will show up in
* Referral=~to Basic . 5 months before ‘ ~ student fﬂes K
Lab Skills Course | course  * ; S | : )
Standard Letter: - 30 days before / |, 100 No 1copy .| In gour e file folder.
Welcome and Local ‘course I - s > -t
Infarmation: ’ </ . p | .
Hotals/Motels, ! ' . ] - *
Trdhsportation Schedu]e, oo - ‘ ‘.
Schematic Area Map - ] . . 1 A
Classroom Letation X
Registration Summary < s months béfore 17 :No Yes - In Registrar's three-
Record \ course ring notebook |, '
\‘ ) ~ ) 1
D - \
. : . i
R _ R SN . . 1g-3 107 \l
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».- . . ; . ..
" Descgiption | - .Less'on' . bihen Needed ’ Number to «Confidential | Permanent Remarks
) - . . o . be' Prgpared ? " Record? .
'J— " - - " e -
- Administratite -(Cant'd.) - . , R -~ )
Waiting List Summary! - - 90 days® before 1. “.. No Yes In Registrar’ s three-
- v S | . course ) L 1 ‘ring notehook® ’
v LN % < | - _ 8 -~
‘.mn-attendance( Sunmary 1, - First day of., ¢ . 1 " No ¥ Yes '} In Registrar»s three- ,
’ Course - - ring notebook
" Trainee’ RegTstrat1on - First day of 20 ¥ No Inst1tution s Records
Card ‘course - . ,' .
Reg1str‘a'e10n Tally and - F{_rst-d,ay\of ' As required No , In course fﬂe folder ~
Class: Roster - . : _course, . y . S
. Course Certifjcates - FinaT d8y of “18 No | Yes In student, fi}e .
T : . course ) . T X e R i
Student Performance ‘ - Final day of .+ 18, . "Yes - Yes “In Reg1strar s three-.
Sumnary Record course . . ~ ring notebook .
lassroom/[)boratory b ' | NN _5 )
e of a L. e e
p ct photometer ; . . v . ‘
Examp]e Data’ Shebt , 1 of 11 ‘Day 1 . 20, 'jo Yes Dup)icate compl t'éd
) - L o ) corrected sheet and keep
.- . ! \ i * N . in students fil
Summary of Student - , - F1na1 day of" 18" . . No_ ) Yes Keep 1n'studen fﬂes.
“Performance - - coursg _ N |- ! . ’ .
Preparatior of Cali- , ;\r‘- ) - A e B A
bration Graphs . T ’ N . g - **, -
"* Graph "Paper iof1 Day 1 N. g 20 .- Mo 1‘\’4 Yes . | Duplicate.completed,
- i Lo 7l v S - ‘ corrected\.graph and keep
S s | . _ #[ in students' filés.
Sunmary of Student - Final dqy of. 18 No Yes Keep in students files.
" Perfqrmance - course i v ) o T,
f 10 | ) ' ) L 109
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Descriptian Lesson When Needed "Number to Confidential| Permanent _Remarks L~
K : ) be Prepared ‘ ? - . Record? i} :
Total Phosphorus or . . ) ‘
Orthophosphate o ' : ‘
Example Datp Sheet ‘ 2 9f 5 Day .2 B 20 ) No Yes Duplicate completed,
‘ - " . . N\ | corrected shfet and. keep
\,_ CTe . . / - ) 7 2 in student\s' files.
EMP/C&lifb’ratwn e [ 405 Day.2 > 20 " No. Yes Duplicate completed,
”Graph - TS : e corrected graph and keep
. o ’ J . in students' files. _ .
Suimary of Student -\ - _ Final day of 18 No il Yes Keep in students! files,
Performang:e - course - ’ . . ' g ;
Chemical Oxygen ‘Demand 1 ' § : . . . /
Example Data “Sheet I' J1of 6] .Day2 20 No Yes - | Duplicate completed, .
‘ . : R ' | corrected sheet and keep
‘ . L N\ “in students’ fi]es
Standardizatjon of 2 of 6 Day 3 . 20 No- = Yes Duplicate- completed a
€AS Calculation Sheet | | ‘ ¥ - corrected sheet and keep
' .. Y K - - in students' tﬂes ..
Summary of Student . - Final day of 18 No« Yes *| Keep in students' files,
| Performance . . course - s .
Total. Kjeldah) ﬁitmgen ‘ . : :
Example Bata’ Sheet |1 6f 3 | - bay 3 ° 20 Now Yes | Duplicate completed, \
- Tiee ' ’ » R .| corrected sheet arid keep - -
. : . in students' files.
_Absorbance Data Sheet 2'of 31 Day 3 . 0 No Yes DupTicate completed, =~
P .. ‘ N s PR ) . corrected sheet and keep
. R . . -w ‘ s ol ; in studemts’ files.
, : . M . . .
EMI; Calibration. Graph 12 of 3 Day 3\ ~S 20 “:afﬁ No- = Yes DupHcate completed,
, CL g o .o s - - - - corrected sheet and keep.
‘ N in students' files. *
) . . - \ 'f/\ . ‘}4 i " o . .
Summary of Student - Final day of .18 4 o " No Yes Keep in students' Files.
Performance course ° / e . . . _
(€] ‘s ot . b 111
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bescription Lesson 7hen Needed Number to ! Confidential || Permanent Remarks

’ ' . _ ’ be Prepared ? - Record? '

Nitrogen Ammonia - . =

» Example Data Sheet “1 of T Day 3 20 No ¥ . Yes Duplicate completed,
(efther for t¥tration - " . corrected sheet and -kegp

. or Nesslerization) - in studénts' files.

N n - * . , i -4 - . .
Summary of Student - Final day of i 18 < No Yes Keep .in students' files.
Performance course | . > I \\

Nitrate + Nitrite Nitrogen , ': - ) ; o
" Example Data Sheéet, - 7 of 17 Day 4 . 20 No . Yes Duplicate completed,
! ’ _ ‘ “corrected sheet and keep
. REETI I © | id students' files.
EMP Calibration G’faph 8 of 11 Day 4 - 20 No Yes Duplicate comp]eted
for NO, + NOy-N, ' ‘ ’ ‘ . ; corrected sheet ani keep
. o | in students' files. '
EMP Cahbratwn Graph 1 8of 1} _Day 4 20 . No Yes Duplitate completed, .
for NO2 -N . corrected sheet.and keep
‘ ~ ¢ v in students' files. .

\ Summary of Student - /Final' day of ! 18 No Yes - Keep in students' files. >

| Performance ad course ! = -

| B . ! A

} 0i1 and Grease ) N .

" Example Data Sheet 1 of <1 Day 5 ! 20 No Yes Duplicate completed, _

- ) ) corrected sheet and keep

| . ; 1n students! files. -

Summary of S udent - Final day of ' 18 - No . Yes . Keep in students’ fﬂes.

. Performance’ . course 1 - .

- Ammonia- E]ec;rodé ) i s ot
Summary of Student . ° - . Final day of 18 “, No Yes Keep in students' ‘files.
Performance ., 1 course ; -t ’ ’

112 Cg ’ ' ™
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(EXAMPLE ANNOUNCEMENT)
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. APPLICATION FOR INSTRUCTOR TRAINING
1am interested in attending théTolowing training
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rocedures: Basie hnmetul for Mumcipal
Procedemh AnJyla (164.2) '

13
June 13-17, 1977

[y 4

t Momtoring P

11-20, 1977

Monitoring

e

Juh
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- m/csuson
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Procedures: Flow M'euureixgnt and Sampling Techniques (]6‘4'5)

-

N\

Orgamizaflon in which you will be providing ipstruction:
|

Procedures. Nutrients ‘(¥64.3)

»

June 27 ~July 1,

3. 7Effuent Monitoring

Al 1-5, 1977
4 Efffsent ‘
Business Address -

Your Name

. e
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' (SAMPLE COURSE DESCRIPTION) .

[N

- "~ EFFLUENT MONITORING PROCEDURES: - N ‘
u NYTRIENTS (Course 164 3) o . . R
-~ ‘ . . . \/ <, . . .
a 5 Days : I L~ -
‘November 3-7, 1975 - ‘June 28-di1y 2, 1976

Thi¥course is designed for the treatment plant operator or technician who is
¥ . required to monitor effluent discharges under a National Pollutant Discharge
. Elimination System‘ (NPDES) ‘Permit, and who has had 1ittle or no previous .ex-

perience in wastewater analysis. o - , ‘ NN .

* The course 1nc.1ude? procedures_fok measuring Total Phosphorus (as P), Chemical

OXygen Demafidy-Kjeldahl (Total) Nitrogeh, Ammonia.(as N), Organic Nitrogen by,
difference of-Kjeldahl N and Ammonia N, Nitrate-Nitrite (as N), Nitrite (as N), s
Nitrate (as N) by diffenence of Nitrate-Nitrite N-and Nitrite N, and 0i1 and "\
Grease. The ccxrse also includes procedures for related skills--using a
spectrophotometer and\préparing a .cah'bration graph. .

., During :the course, the student will perform’ar) approved analytical procedure .

- -— -for each of the measurements. At'the conclusian, he will be given a certifi- e

«*° cate verifying which measurements he perfomed in a satisfactory manner. ;
PRE-REQUISITES © 7 - . ‘ ,\

.| ~Self-Monitoring Procedures: Course I - Basic Laboratory Skiils or equivalent C

o xperience is pre-requisite for the course. A "Student -?ki;ﬂs Checklist," . ‘
.-xx signed by -the applicant's employer, must be submitted before an application - - .

for the course canlbe processed. , - ‘ R * - ’

» L3

- 1

. \ * - ~ . .
. - ' . [
. .
v

s . l /‘ » B ' .
‘Z{:’q‘“f M . 1 { \3
[} - ,
. . ‘ P - .
.. o ’ : g N . S ' ‘
R AR . o
" June, 1976 N . -7 TUITION: * $175.00 »
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et . SAMPLE .
. ‘ , COURSE APPLICATION FORM 4 o
. . - » N ; /
oM . L
e Miss__ h . . “
{ . © Mrs flast) (first) L) . (middie inimal) (
: B ) v, °, P ;g:a . Y. ” . . :
.. . Gdurse Title . Course No__. . -
- 2 Course desired: - \ ) v n
R @#""n s Place . ° a. R - L . -
- ¢ . ° where given_ A : Dates . .
-, . . "‘ b . . N . » .
— ~_, 3 _Previous Courses Atteoded: - _ ., : o ‘
. . sy . Course Ttte - - . Dates__ .
B - - . . ' .
: ) ._ — Course Title c. Dates___,
' - w7, . - -0 )
« Course’ Titie Ly _ mtm
- . 5 . B R - s “ \
) 4  Sponsor or Employer . T - J-Mv‘ RO _
v . , , ! . *, (name of organizaifod% firmpe .
- . e .
., » N PR ~ s
L 4 . . - —— ————

. . . [ {street _address)

- ’i

- VI ¢ . . . .
Pom oty o g - — = SRR ‘ A
. . P oa , + leny) . {state) ' {zip code)  (telephone) . ‘

Je

oot T . . . , . + -
A 5  Mailing address of spplicant: Lt L . - 5 . ".‘f ¢
¢ {it different from above) ¢ . ’ . )

) A ) {street address] : .
L% 1 ve . é R
. . e & . . [N t. . P ?
i Lt o . N
&

i S . (city) (state) . . {zip CWOT:. m“m-:; - N
, L LN +,

. [ ) .
} . N e Y . .
S 68  Jib Duties: (Bnefly” desdribe® your piesent position) . .

. . EE 7’ . . R - —————a -
P ’3 ) ’ v . r L o et s . ,
; )
’ . N ’ . . . - J - -
~ > v ] . A
- =) ‘o . ' . . .
. - . v v ~ -
. -
. . -
. - N
~ ' > - » 4 . «% ‘ . ‘
. R . « " -
i - >. - . .
- T ¥
- ‘ 1 ' . . ¢ -
[] N r e

[ o~
yosr of school ¢ ted ie
' A g

7, Last

T, 8  Experience: . Total years in wastewater traatment piant work il ] !
. A Stewat !
9

Student Skills Checklist: This checkiist must, bs submitied before Applicstion can be

L -~ . Lo pfw e, R . ’ "

. . ' . - ) . o ' - -

b A ’ Lt signsture of supervisor. (whara applicable) title . L

A . >' i ' : Y \ . . ~ Y .
STt T I - signature of spplicapt ‘ : dats ]

ol - .'
.\ Qo ‘(3 . . . - ,J . . o - . : .
" : \ ’ d ) e ]2-9
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N " (SAMPLE, STUDENT SKILLS CHECKLIST)

’

- -~ + M . -
D i . . Name v
.

-

Employer

To assist us in ;;rocessiwplications, please check YES or NO for each of the fo’l]owing 1tems
- . ‘ YES - . NO

I have, operated a 'laboratory gas burner . . . .. .. e e e e e . 1 ‘
I have opérated % laboratory hotplate/stirrer . . . . . .. . ... L
I have operated an autoclave . . . . . . . .. ... .. ...

I have operated"a }aboratory drying oven . . . . ... T

I have .used a .vacuum source to fi’lter Hquids ..... T 3L L e

I have used a desfccator . . . ... . .. ..o oo oo oo e e :
I have weighed items on an anatytical balance e e e e e e e e

I have weighdd-"items on a single pan balance . , . . D, e /
I have used a graduate to measure H,quids TR y /
I have used a vb]umetri; pipet to measure Yiquids . . . . . T
I have used a graduated (Mohr) pipet to measure 1iquids. Ce e .
I have used a ;ﬁpet bulb to fill"a pipet . ... 0. v T L. L., L
I have used a volumetric Fflask t@‘:repare scﬂutibns ........ o
I have used chromic acid to clean glassware . . . . . . . . ... .
I have operated a'laboratory safety-shower . . . . . . . .. ... ..

I have Operated a laboratory eye washer . . . . . . . . .. ... ...,
I have operated a fume hood. . . . . . . . . . . . . e e e :
I have prepared 0.0375N potassium biiodate solutfon . . . .., . . . . . .
I have made out labels for battles of reagents . ... . . .. ... ...
I have recorded a.reading at ameniscus . . . . . . . . .. ... ... . /____ .
I .

have{titrated one solution against another to a color change end
point . . L L e e e e e e e e -

".1'have calculated the noma]ity (NY of a’solution . . . . . . ... . .
I have resorded ta tory data in a laboratory notebook . . . . . e .
I:have entered 'labor‘atory ‘data.on a pre-printed form .’. . . . . . e

I ﬁave recow Information ::*t sampies on record sheets . . . . . N
Tl have I%cated *requﬁ-ed purc information in a 2atalog of laboratory I

‘Volumé means space occupfed by a solid, liquid, or gas . . . .. ...
mg/1 means milligrams per Tdter . . . . . . . . . . . e ... ..
I lQlo'gram equals 0.001 gram . . . e e e e ..
: 1'1nc!r guals 2.5 am . . 1. . . . ... . M
1000 ml equals 1 Titer’ ... . . « . . . ¢« . o o .. T e e
"85t1mes'41equa1s4zs. S

7 minus 2 divfded by 0.02 equals 250

3.26 rounded to the neargst jtenth is 32.6 . .
84.551-4? rounded to the’(e:rest thoysandth 4s 84.551 . . . . . . . .. 5
L ]

o 1210 " S <117 S

-
PR
equipment .. ... ......... LT )
I have written a purchase order for chemicals . . . . ... .. c e / ’
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/ .. @ - (SAMPLE LETTER OF ACCEPTANCE FOR TRAINING

' ‘)1
/ -~ =

(Institutional Letterhead)

“

(Date)

To*

L ke

.

Dear (N%me): e
'*Jc,.' ",{_;f '
A reservatige has been confirmed for your participaéion in the course,:
"Efflyent itoring Procedures: Nutrients" to be conducted at (addrqss,
including buttding and room identification if pertinent). e

Formal class activities will begin promptly at 8:30 AM on Monday, (date)
and the course will bd completed by 12:30 PM on Friday, (date). Please
arrange your travel schedule so that. ypu will be in the classroom at the
start of cpurse activities on Mohday and that you will not have to hurry
your departure_on Friday. - :
, . Information about 1ocal*gf%ve1, transportatigef, and local hotels is enclosed
' ¥, for your assistancé. We believe that you w wish to make your own hotel
or motel reservations. . ' - ' :

v

We look forward to seeing you at the course, and we will do everything in
ouF power to wake this course a pleasant and rewarding experience for you.

- v . - ‘ ' . Sincerely yours,

(s1gﬁature)
Course Qoord1nator

-
¥

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

the course, please telephone (number) or-write this office immediately, in

order that ‘another applicant may be admitted to the course in your place. = |

Please do not arrange for a substitute without first getting the approval ~
+ of this office. , ) ¢ ' . ‘ a

v f

12-1N '

=
3




. § "(SAMPLE ‘S TANDBY

.o . U
T~ : (Institutional Letterhead) . B ’ ~\\\M“\¢

) ' ~ >
To : g ' . /
N AL 3 - .
. . .

. Dear (Name): . T

We have received your application for admission to the.course "Effluent °
Monitoring Procedures: Nutrients" to be conducted at (pame of institution) )
, . during Ege period (date todate). . i : " ‘ ’
rd * N \ .

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 1imit the class size to a fixed number:in, o)
order to provide for the greatest possible amount of personal instruction
during the course, and to- provide each participant with the greatest possible
opportunity for -actual practice in the 1aborquqy. . ",
We have made a tentative reservation for you in the next 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 ye can confim

your reservation. ) . S

In the meantime, we have placed your name on the waiting 1ist for the course
dates which you requested. If a vacancy does become available, we will let
you know immediateTy. )

Sincere]} yours,

7

1
- . -

. -(signature)
Course Coordinator \

.
v X ’




\]
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" (SAMPLE LETTER OF REFERRAL)

\ " (Institutional Letterhead) —~
! - ~ v/ { . . . (Date). ’ ) ' N,
To } ) ‘. \ Te
,/ , :
" Dear. (Name): J :

We have rekeived xour’hpblication for admission to the course "Effluent
Monitoring| Procedures: Nutrients;" to be conducted 3t (name of “institution)
during the'period (date to.date). -

, Based on‘our reviéw of your previdus labora_torhexperiencé, weé consider that

‘ it would be very doubtful whether this course 1d proyide you with alT the
knowledggand skills you will require to perform the self-monitoring tests

- and measurements on your muhicipal wastewater effluents. , .

Accordingly, we are confiyming your reservation in this course, subject to A
your first satisfactorily completing the course. (title of "Basic Skills" course).
This course will be condutted at (location) (dates). We have made a tentative
reservation for .you to attend this course. Please let us know if you can

attend this offe(ing of the course. )

If must delay taking the course (name of "Basic Skills" course) at this
-time, then it will be necessary to delay your acceptance .in the course which
You have requested. -, e .

covered in|the later course, including use of the analytical balance, preparation
‘and standardization of laboratory reagents, care and maintenance of Taboratory

. 7 ?ﬁ the couyse (3ame of "Basic*SkiIIE" course) you will learn many things not
‘supplieS‘a§g equipment, ‘and related’ tasks.

“We are most anxious to help yod learn to perform all the taskg required for

ﬁ&e‘ -monitoring of your muni¢ipal wastewater effluents. Please let us know
§EUasan come tpnbg$h courses. : g

or E , © '51ncgre1y yours,
- ' . ‘; ‘ i ‘ J ~ . . .
- . ’ LR . | s
o . - , (signature) . .
\ . . . Course Coordinator
- 4 ~ * . [Y *

ot




(SAMPLE LETTER OF WELCOME)

Al

’ . TN - M 1
. . .

L l" . . v (Institutional ietterhead)

Lot a

TO: COURSE PARTICIPANTS -- - ' LT ey -
. / -~ ‘ ’ - . .

We are']ookiqg forward to your participatibﬁ'tn the;éourse "Effluent: A
... Monitoring Procedures: Nutrients",.scheduled for presentation at this Center

.~ during the period (date to date). If you find you cdnnot attend the course,
‘Please -call us (télephone number). .- o e j

To assist your planning and prepaﬁafion for this course; the following items
are enclosed: . : - . ' ’

L]
-

1. List of hotels and-motels . ST : IR

Y. . 2. Information on local bus transportation and city ma (]pTE: - 1f bus‘
. service is used to the Center, you must have exact fare of (amount) on
.on- boarding bus). . = - o )

; L ’ \
On your arrival in the classroom you will be provided a course manual and related
‘  materials. "‘Production schedules make it impossible o mail manuals to you in .
advance of coursé date. @ - . - : . e ‘ ‘

The course will start at 8:30 AM on Monday, (date) in (room identification) and -
,» Wwill close no later than 12:30 PM, Friday, (date). .At'the conclusion of the
* course, ‘a certificate will be awarded verifying which analytical medsurements ,
* you have performed in a-satisfactory manner. Please arrange your- travel schedule
for after closing exercises. - (Approximately (numbeyr) hours, should be allowed for
travel from (name of institution) to the airport.) = . X

This course involves a considerable amount of work in the labgg;{ory. using -con- .
centrated acids ahnd bases. You will want to bring appropripte.:lothing. ) ‘

(Namt), of our staff, is serving as Course coordinator and 'will be available to °

. assist you in solving any.special problems you encounter while attending the o
' . . course. . R o g i

" Should yoy have questions "or desire assistance in qhy way, please do nbtfgszftaté,
to contact us. ‘ .- ; . o

EPTE S ) _ Sincerely yours,
. - (signature) - ' L
/ !ﬁ?.- . Director- . - .

Institution Name




1 - ; s . . ) I'a

s T " . (EXAMPLE INFORMATION SYEET)
. o " ] ‘ 'E -~ - - -
7 CINCINNATIAN HOTEL. . STOUFFER'S CINCINNATI INN
6th & Vine Sts. . . - >+ 150 W.'5th Street ' b
Cfncinnati, Ohio 45202° "+ Odncinnati, Ohio 45202 )
Phone:  513/241-0180 - .. * _  Phone: 513/721-8600 = - %
. Sjngle $6.45 o . Sinjle $25.00 - 28.00 4
- Double 8.60 /. «Doyble 31.00 -4 .00 . R
Twin " 10. 75 ' - - Twin 3y, 0w - -~ )
/ - .
225 Rooms C C ' 462 rooms, meeting roon? 11, cap. ' 502550,
Meeting Roem-1 - Capacitty 25 - " swimming pool, cocktail lounge, sauna . ~
TV, restaurant.adjoining ’ bath, color TV, Gov't. rates - $20. 00 :
R ' - sing]e, $26.00 double.
NETHERLAND HILTON HOTEL- ‘ z . s :
.35 W. 5th Street - . . HOLIDAY INN . :
Cincinnati, Oh1o 45202 . o . 8th & Linn Sts. .
T Phone:” 5§13/241-8660 1 »
Single $22.00 e . C b
Double. 30.00 , S Single $22.00 . - "
Twin ", 34.00 : , : Double. 28.00 L
: R~/’ . " .- - *;
Family p]an, 800 rooms, ™, meetmg 245 rooms, meeting rooms 4 - cap..25-135 )
rooms 15 - Cap. 70-1500, specia] Gov't. swieming pool, TV, 2 dining rooms; and bars,
rates*- $16.00 singh, .$23.00 doub]e. w - night club "Too of the Inn" (entertamment
$24 OO - twin. . o~ - nightly) .
a /§‘. _‘5 | | _7,
™ TERRACE HILTON HOTEL ‘ o R ' .
« 15 W. 6th Street .o . Ce .
- Cintinnati, Ohjo 45202 " ;o - o
Phong: 513/381-4000 e o
Sir‘\gle $23.00 « ‘ i “‘”. - S ) o ‘ \ .
Double 31.00 .= - : RN V
“Twin =~ 35 00. - - ' -
) .Famﬂy 'l-an, 350 rooms, meeting, rooms ‘\ ‘
t 4 - cap. 75-400, color TV,™specialefiov't.” N
* rates - '$18.00. single, $25.00 double. , - .

$26.00 - twin. . .- >/ ('\ NN . ' -
N o . - et - PR . .

~

NOTE: . We recommend you checking the rate at the time you make your resegtion in th"e .

. - event there has been a price fincrease. : PO . S o y
These. hote]s and motels are Hsted for your 1nformat10n to- assist you in p]anrﬁng
for® your- accopmodations gmg your stay in c1n¢1nnat1 while attending our traip- -
ing cotrse, and does not/imply: endorsement by the Office of Water Program Opera-

.tfons.-‘u.s. Erivironmental Protection Agency / o, ,4 X
[ ‘ . .

EKC ?EQUIRES. musren o SECOND BUS., v 12-15 .

:/122,' . T

.
e oot o .w -




ﬂ BWSCHEDULE (EXAMPLE INFORMATIO‘I SHEET)

BUS NO. 53 A!BURN/CLIFTON

i -

BUS no.;n - LOCKLAND/READING —
<
" BUS. NO. ~ - BUS NO. 78 -
Arrive - - Arrive

Leave 3 St. Clair Leave St..Clair
Sixth.& Vine & Yine ‘ Sixth &‘ane 7 - § Vine

AM AN M v , M

] ] ¢ " . F ) 3
7:18 7 236 7:09, 7:22 N
7:41.. , 7:59 1M - 7:40

. 8:03 8:21 r 7:44 7:57

- Ba25 8:43 8:04 " 8:17

* 8146 - 9:04 8:40 8:53

. } hd 4
BUS NO. 53 BUS NO. 78 ~.
I 3
-Lea-ve ' ' . Le;v‘e -
St. Clair Arrive. St. Clairm Arrive
& Sixth & & Sixth &
Yine Yine . Vine - Vine.
R - M o o
12:30 a 126 ~2reh 12:24
R 4 i - '
1:02 LT um 12:29, 12:45
1:33 Y. 1:51 j2:50 ¥ 106
. /! hd I~ )

",2:05 1 : 2:23 - 2:54 N 3:12
2:36 2:54 - N 3:29
2:58 : 3:16 3:28 . 3:46
3:21 ‘ 3:9 .3 . a:03°
3:4 - "4:02 { 4:01 4:19
4:04 - 4:25 $17 < 4:35

. 4:28 . 4':497 - 4:27 ) . 4:51
4:52 . 8213 449 5:07
- " r s \

P

»

Queen City Metro,
NTC Training Courseé® Arrival times are approxiuto. and will vnq bccause. of - road

O and trafﬂc conditiont /
' 1

x4

:* The above two routes are the most direct routes to the EnviromMeanch bora-
.tory, 26 W. St. Clair Street, Cincinnati, Ohio.

Information has been provided by the

Times seleeted are those most apt to-be used by Students’ attending

P

- »



- o {EXAMPLE RMATIQN SHEET)

u.s. *u '

sr.Mn&uuﬂ
’ e e m&{
2 !

g e ;

IS

‘ ~_y =" ' .~
FROM GREATER CINCINNAT! AIRPORT
T0 U.5. EPA ST. CLAIR FACILITY - !

intorstate 75 (North or South)

EXIT HOPPLE ST. TO CENTRAL PXY.,

RIGHT T0 MARSHALL AVE., LEFT
. TO MDOLE RD., RIGHT TO ST. CLAIR

AND EPK m:'uurv. !

Intaratote 7) (Nort) - \ ¢ )

EXIT READING RD. TO BURNET AVIRTO - N
W H. TAFT RD,, LEFT TO JEFF AVE., y e
MGHT TO EPA FACILITY -

FROM GAEATEN CHNCINNATI AINPORT
10 U.S. EPA NDGE RD. FACILITY

/ Intorstate 71_{Nerth) .
INTERSTATE 75 7D INTERSTATE 71 1 -

TO RIDGE MO, (i ) EXIT TO -

EPAFACILITY, .

FROM $T. CLAIR FACIUTY, . N
. 10 MDOE #D. FACHITY - '

" INTERSTATE-71 NOWTH, EXIT MDGE /
> RD. NORTH TO FACILITY, '

/
FRO# U.S. EPA ST, FACILTY |
.10 mtﬁ ATI AINPORT
o PNIGHT ONST. CLAIN TO NODLE.AD,, . “
- LEFT ON MARSHALL AVE., RIGHT ON , -
K CENTRAL PKY., LEFT ON HOPPLE ST.. .
© MGHT TO INTERSTATE 78 SOUTH. P )
. FRON-U.S. 2PA NDGE MD. FACILITY ' e
TO GREATER CINCINNATI AIRPORT .
RIGHT ON MOGE RD., RMGHT TO
INTERSTATE o
INTERSTATE 75 SOUTH. . .

"
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(EXAMPLE INFORMATION SHEET) °

t
1
1Y
- “
- . " " )
- o (v -
J T
L] ‘ .
N
[ A\ 5 *
p ey / » ‘R
SELF SERVICE | 194 + - 169
p v = . . .
b/ ’i ’
WEIGHT . w . 1 ,
Ty LEVAT | RS - WV "
- 188 2 - 170
14
. I ™ n
t ¥ .
% . %
«OQ. u1 159
,,/,' ,/,f‘
138
* g
» [ 3
]
. 13
130
126 §
4
]
3
S o
g 1o 120
YR
18 . 1| women's pesTRooM

" | MEN'S RESTROOM

.

:

First Floor -

-

168
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(SAMPLE REGISTRATION SUMMARY)

SRR o

' (Coure Title). .

//REGISTRATIO‘N
. - : —WORD [ APPL, [ACCEPT, | COURSE’ _
. INDIVIDUAL : REC'D, | REC'D. | SENT | INFO, SENT

 —
‘v
.
ﬁ .
» p ’
- .
N 1°
- -
) , (
. @ +
. N 1Y
~
- o
Y
- [ 4
Jt
N
‘ -
P LK) .o
— >
I3 <
.
A
-
B v
{ : Q.
- -
1 ‘ ¢ -
- L)
. v
-
t

) w T \.
' , ’ 126 - e




. ‘ a y " (SAMPLE WAITING LIST- SUMMARY)
- v . ' . . / ¢ ! \_UR.
. . "Q, )
' LT k ‘ i ’ . ‘ " , s - -
TN - s , R
. - ‘e r . \. ¥
: WATFING LT$Y - . -
. J-worp | AppL. .« 1o/
INDIVIDUAL- RN | Recin L oacTYon fAKEN
L REC p \REC'D R I " 7m
i_/ - . '¢ ‘_\ . p : .
N ' - : - .
* . ¢ <.
o ' - , v - ’
N ‘ 3 ‘ .
'\’\ ¥ T . ) ‘
. . ¢
. » * / . ’ ) . ks
'_/'.\-4-' h
~ ' - w .
' . ] . - 2 b A R Y
- e . o )
- .y‘- -' - -\)
J » K ; » ?
3 . k N
. . ' .
- ‘ ' / )
A \ ’ ( : M ’
. o 4
Py * ‘*
) » . A ) /
: T . e
. | 2 i
/7 ' ‘ i
. . :
. ! ) A . ‘ '
H v
, . 127 ,
\‘1 i 4 . [ *
ERIC -+ ~ .. . .o
TS ' ‘ o S
il * 4 »
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. . .
© . ././

- 7 (SAMPLE NON-ATTENDANCE SUMMARY)
: ,f ) Course Title . ' ‘
[ . -, , , , .
Datgs ‘
. , ; o
. Not Admitted . T - . ’ .
“ Lack-of Space - - - N : No Shpws :
: o 7 A - \
]
o




JAFuiToxt provided by ERic

s f N

*

A

(EXAMPLE REGISTRATION- CARD) -

]
3
=)
r4
=]
v
k.
= | 2
-
azD
N
»
G o
48]

LOCATION OF TRAINING

-

[COUNSE O BEN KX TON

LOCAL

'-T("outm IN EACH CATEGORY ONLY
L2

EMPLOYER CATEGORY

“EPZ

D

DHEW

4

DEPTY, OF DEFENSE ,

OTHER FEDERAL *

STATE GOVERNMENT

LOCAL GOVERNMENT B

FOREIGN GOV'T

UNIV, FACULTY

UNIV, STUDENT

INDUSTRY

CONSUL TANT

REGIONAL AGENCY !

OTHER -

PECIFY ¥

RS OF

\

ONAL
NCE .

<
wep :

0-1 VEARS

= § / .

fs-2 7/

s-10 ” | -

11-18

186 -20 |

a™ [2i omovER | 5

N

PROFESSION OR OCCUPATION

ADMINIS TRA TOR

BIOLOGIST

CHEMIST .

CIVIC ORGANIZA TION® -

CONSERVATIONIST

EDUCATOR

ENGINEER *

GEOLOGIST !

MICROBIOLOGIST

OCEANOGRAPHER

PHARMACIST

SANITARIAN

STATISTICIAN_ ~

TECHNICIAN

-
TREATMENT PLANT OPERATOR

OTHER °*

[SPECIFY *

'

EW&AT!ON

HIGH SCHOOL NON-GRADUATE

HiGH SCHOOL GRADUATE

COLLEGE NON-~GRADUATE §t -3 YEARS

COLLEGE NON-GRADUATE OVER 3 YEARS °

BACHELOR DEGREE

ASTER DEGREE *

COC TOR -DEGREE

OTHER (deacribe) °




Aruitoxt provided by Eic:

- . 4
= < v
ITEM TaLLY |lvortaL avos"u'r: OR couyr'rn 5 ""
EPA AREA .“L['v TOTAL 2 )n
oI, . - ALABAMA 3 -..8
DHEW ' £ [rLas<a PR g&a
QEPT OF DEFENSE _ 3 ARIZONA o=t
OTHER FEDERAL o [*rRxans<s =™
STATE ; CALTF. < ;~.~
LOCAL ® JCOL0. o . »[¥
FOREIGN GOV'TY (; CONN. E-;;
UNIV. FACULTY 2 - JoECAWARE _ ‘z1 =.<
UNIV STUDENT g D.C. 4 < R -
INDUS TRY g FLORIDA . Ny
CONSULTANT < STA - ag
REGIONAL AGENCY HAWK N R et - |
. OTHER IDAMO ¢
- 1LLINOIS ‘ ‘.
M INDIANA Y B
/[ YEanRs U fIOWA " . 2 2
2-4 X0 KANSAS 7 ) 2
1 %0, 3 2
B=7 nll[xv. =l ]
af= .l e o
N 11-18 . g MAINE . 3 2
O - aAor
18320 i MD. 1B ~ ol ®
21 OR OVER _* " fmass. 3

- TADMINISTRA TQR imcmeAN + 3
810LOGIST "\ MINN. A
CHEMIST ) MiSS. /

CIVIC ORG. ~ ; MISSOURI
LONSERVATIONIST R o [MONTANA

EOUCATOR ; NEBRASKE A .
ENGINKER R 2 NEVADAN R B

' 19T 1f 3 4 . ° T H.

/[MICROBIOLOGIST 8 L . .
OCEANOGRAPHER 9 [Fmexico T
PHARMACIST * o [NEW YoRx
SANITARIAN 8 N. C. : =
STATISTICIAN s N. D. g
TECHNICIAN A t » § OHIO S
TREAY PLANT OPKN = JOKLA. .

P O FOoREGON
L -l z N
¥ R 1.
; —— .
. v . 8. O. 1 T
H3 NON- GRAD . . TERN. -
HS GRAD N TEXAS
COL $=3 YRANRS g UTAM
COL OVER § YEARS . c fverRmONT ,
BACHELOR DRSRER] . -~ O fvireiNia
MASTER DEGRAR = fwasH. -
YOA OkonEg - CX79
— L. Imsc.
' Py OomiN
- 1 $ 8
Iy q €
3
. hErA :
| Tm ‘ AR : a :
- t c
’ - | 4
. . o
e :
i . .
¥ .
.
. . ' . ¢ 4
..

\ L

I's o
!
v ’
3
»
14
*
E -
. L4
-
" F -
4
N B )
-
- -
&
- . -
~ I
s
/
'o.
-~ A
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N

T | l . (insrTurideabaperrPrication)
r- .
4 - ‘ .
. s APPROPRIATE : . ' -
L860 . e ——— — '
o B v A T A P R T
e Kl . W .7@% e, R, > g-..’b“"a - BEEASeE WL B NEE -
z v X 4 ! -
. ‘ , Thi® certifies that = ' 7& . " _
1 . ) ) / . . Y r '
‘ Dl THOMAS JONES- = - ~ .
. " has complefed'fheu 9urje/, S
. v .-
Effluent‘Mon‘ltoHng Procedures: Nutrients. (164.3) )
B and has 3erformed the foHow1ng measurements im a satisfactory manner:
MEASUREMENT OF TOTAL PHOSPHORUS ’ MEASUREMENT OF !AMONIA’NITROGEN i 5
g , . (MACRO METHOD) . . £
- - 5 ! )
INSTRUCTOR . = “TNSTROCTOR : S
. : (w]
R MEASUREMENT OF CHEMICAL OXYGEN . MEASUREMENT OF NITRATE & NITRITE. 2
™= - D D . ' NITROGEN - 3
=
™ ' ° - ' ! S{I
/ d TNSTRUC . : TNSTRUCTOR CA
{ % ’ N y —— - = - haad
» MEASUREMENT OF TOTAL KJELDAHL ' MEASUREMENT OF OIL & GREASE
. © NITROGEN - (e ﬂ
. R ) ‘
T INSTRUCTOR . p INSTRUCTOR & y R
. ’ . : a’ ! ' ! - i
- - oo » 19 to 019 ‘ »
131 (SIGNATURE) Pl . - {SIGNATURE) P !
Q o Director, (Institution Namg ' Course Coordinator i . 132
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EFFLUENT MONITORING PROCEDURE: Use of a Spectrophotometer =
EXAMPLE DATA SHEET N
) > “SPEC 20 '
. A C (mg/1) -
9. —————
0. \ .
/ . -
0. " —
0. - \ ] -~ - 7 -
. /‘ )
0. - .
0. —t———— ———
0. -
‘ 0. — '_
- \
v v '
. . -
A of sample = 0. - ,
; r
‘ . . - /.r
& -
133
Yo K . 12-25
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EFFLUENT MONITORING PROCEDURE: Determination of. Total Phosphorus (as P) or of
Orthophosphate (as P), Single &eagent Method
RECCRDS AND REPORTS . e Section IX,- .
EXAMPLE DATA SHEET FOR NTOIA!.."PHOSPHORUS OR FOR QRTHOPHOSPHATE, mg/1iter P
- l} -
E.lc Sampling Location Final Effluent. ) - '
E.lc Sample Identification _E.s. is. . PR 7
Edc | Type of Sample | © _Grab or Composite " e
E.lc | Date and Time Collected 1/17/75 9:0C am, : s
* Edc |*Sample Collector Tom Sampler . - .
* E.lc | Date and Time Analysis Began 17475 9:30 a.m.” .
CN.5a | Analyst o Dick Aralyst . L "
. P ) 7, . .
J.2.1d Lafiibration Standards‘, ’; Check Standards * Curve ~
L.3a mg/liter P Absorbance _mg/liter P Absorbance * mg/liter P = .
- L.Ba - B . - 0
—— - 0.02 ! . vt -—
. 0.06 .
R 0.10 ., " 0.0 -
. ; 0.20- . - -
— - 0.40 -
. 0.60 -t
- 0.80 . 0.80
. \/a 1.00
E.4b Amount of Curve Dﬂutiofi‘ " Final
J.2.2a] Sample Dilution - Absorbance mg/liter P Factor mg/ittex P
M. 2a
N.2a - ’ )
N.4a - v
‘ ¢ e ———— L
» ‘. : - N g - - ?
» ' *i ) i -
= : — . e
i ' . EXAMPLE CALCULATEONS | E L~
N.1¢ Amount of & o T Curve e Fingl - * .
* | Sample Dilution ,Ab;orbance mg/liter P rfP . Ve
Straight -Sample off scale - Y' o NS SR
’ » Ve e
, 1 (25 ml sample off scale - - ¥ * .
Z 50ml toEH - — —: . "
R S J,
1 (10 m1 sample 0.3525 0.520 . ; Y . T
L5 Wm . —— SEEN L b
o 1 (5ml_sample 0.1775 0.260 ™ 2. :
J0 50wt to&l) . - N '
. - | L (2,5m sample - _0.0875 0.130 2.60 e
s 20 50wl totah ‘
. - ~ . :;
' . - l -
e !
135 - ' )
- . ) "\
: . : 12-27
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. ABSORBANCE

i

’ - - \lvl L]
. ] ’ .
/ EFFLUENT M@{ITORING PROCEDIMES Determination of Total Phosphorus (as P) or of Orthophosphate (as P).‘ * e
» . . Single Reagent Method - e . .
- ° - “ \ - q : >
MY % >t
RECORDS AND REPORTS S L K SECTION IX
DETERMINATION OF TOTAL PHOSPHORUS (AS P) !
(nlgssrso PHOSPHORUS STANDARQS) . ‘ =
IV.OO'DETERHINATIOIQ. GF ORTHOPHOSPHATE (AS P), .. F .
(NON-DIGESTED Pnospuokus STANDARDS) - 3
‘y o  CALIBRATION GRAPH
* |SIGNATURE OF PREPARER: _ t . . 3
_-O,BO‘DATE eRAPUAs PREPARED . : ]
| ; duunis i 1] 11 :
il ¥ T -
e [ T
\ ”l"y 4= I g F d 7
0.60 ' : ‘J_ + i . .
R AR A L S
:k q“ t ' t‘* ;—F + I >
._::‘4:_:.} i ﬁ : i—i 2, P .
e P TR T + 1 4
0.40{‘1‘i ! F’T - jo
S S A E S E s e
S ASPdaREs i nban
iLf_if: ﬁ —F;; AL ; .; ] ! [ 1]
ESSunESuaksEn
0.20
‘ ‘:‘i. :u[.;' 1 i -
s - x
Ca bt + ’“_t,tw_
I RS SR de vt Ii;f:h, Jegasaniuvas I 1 .
cae + - “J.FA_. - J L Ky . . -1
0.00 a3 "i Tt %j*[fll kh'_{b T
. 8.10 0.20 0.40 0.50 0.50 0.70 0.80, » 0.90 1.00
. : . u'r;impn' OF PHOSPHORUS, mg/1{ter ' ’
a;“y ~ ¢ ’
. » 1¥ . s
o136 o s ' v 137
—’ B A . . \.'- " . . » - ’ ' . r ‘ .
? . . ~ -
o - -
) - »
- - ““ . {‘ ‘ |4 h) b
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"Typical Laboratory, Data Sheet for Chemical Oxyger Demand’, mg/liter IX.SHEET I,
. " Name of Plants - ’ ' .
A.5 Identification [ Blank EFF #1 1
A.S Type (grab, composite) g Composite 2
. - iedt 3/17/75 .
A.5 | Date and-Time Co]]ectsd 0600-1200 3
A.5 Sample Collector - . . '_ . Tom Sampler 4
T P
F.35 | Date and Time Boiling Begar . 3/17/75 6
. . . 1300 >
.F.9 ] RECORD: S, m1 Sample Used . ; - 50.0° 6
M - LY IR J .
o TR | m oras + at Eno of, titration » 38.55 | 20.00 7
$? H7 | ml.FAS * &t START of titration ’ 15.00 | s5.00 8
H.18 i e y
‘ : " H.23 | A, ml'FAS* used to titrate the Blank 23.55 | 23.55 9
© H.16'} By m) FAS * used to tifrate the Sample " . 15.00 10
- ‘. $.3 | susT Urine 10)"from A (Tine (9 ) B 4 8.55 N
. ' . 2 st 1 “f rom ne ( . . . .
> * ,
., J.4 RECORD: normality of FAS * .
£ » (Calcul-#:d onStandardization Sheet,C.29) \ 0.024 12
‘ T 3.8  WLTIPLY m1 Difference of FAS * (line 1) 0,202 1
by Normality of FAS (1ine 12) - :
‘_ I .
| v J.8 | piviog 8000 by S, ml Samp'le Used
., S (See Hne 6) - < 160 14
v - » ) -
o Yoo 30 mmm,m‘e 13 by line 14 -~ e’ - 32.8320 15
Y ) " .12 | ROUND QP 11né 1§ to-the mearest ) .
® L whole* number of fng/1iter ' . 3 ~ |
o.H 3 ‘ J.1s: ’Signafure.i - - ’ ' ’ Jim Ar‘alyst 17
/ '.“ ' . . LT . - - j
..’/ ,w

_*FAS means Ferraus;Mlndnium, Sulfate Solutio

v

v

.

o K -
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STANDARDIZATION OF FERROUS AMMONIUM-SULFATE (FAS) SOLUTION

IX SHEET 1!

L}

4

o . - Flask 1 Duplicate ,
. = ¥
. - M ,,‘ ' . ﬂ . ' .
C.’3l. ml FAS at END of titrationr . 24.60 35.1%5 1 * *
C.23 | m) FAS at START of tifration A t 14.00 24.60 T p 2
€.3; m! FAS used for Standardization . ’ t o ‘]0 55 3-
{SUBTRACT m1 F START on line 2 10.60 :
from.m! FAS at END on line 1) N
' ~ .
. 1 . M "‘ [} ", . *
/C.36 | DIVIDE 0.250% by the wl difference \ 0.0236 . ‘
-] on line 3 to a & decimal place answer. ‘ » ©
C.38 Noml‘lty Oé t“e FAS.sb'lutﬁn N - 0.024 5'
;| TrounD OFF _urig 4 to 3 decimal places) . o
‘ ] - N .
.39 |. Date - o . 3/17/75 6
. L~
- ‘° - ‘ .
C.40 Signature . Jim Analyst 1 - .
“ ’ c e 3 X .

- Ne1400

b Fm the %omula: ‘

S (10.0 m1 potassium) (0.025 N potassium)
Normality FAS = dichromate e dichromatd ;
i g m FAS -
¥
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~ EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen
%
" RECORBS AND REPORTS ? . N Sectfon IX
~r " ¥
TRAINING GUIDE NOTE REFERENCE S/RESOURCES
4 - * v
Typ1ca1 Laboratory Data Sheet
= Total Kjeldahl Nitrogen Al
e Name of Plant__ 4%
y . .
?].]C. Sampling Location - . !
e, Type of Sample 2 4 . .
L. ﬁ Date and Tim\CO”eCted
Sample Collector
N Date and Time Analysis Began ¢ -
’ . . pAnalyst ) = S ;
_ |Method Used (Macro or Micro)
e ml. sample used..... e e e SR
>
L.4.12a B. ml total distillate 1nc1ud1ng boric acid (H380
E.4.12a ., and dilution water..... o iieenn T z
—ilk A :
F.1.5¢. C..ml distillate taken for NessleriBtion........... .
— ¢ * j . *
. " F.3.5. A. mg NH3-N/50.0 ml, from curve................. [
‘A L A)
* ~._ Use this formula in cajculating the results for the colorimefric method:
TJ(N"‘9”=A’“00°;8 . .o .
K ml sample* T  (See pp. 5-31 and 5-32) . .
. ! .. If Organic Nitrogen (mg/1) iggreeded and a separate ammonia analysis has been
¢ ' performed, use the following equation to determine this.
' . Since: “TKN,= Organic/N + Amonia/N, L ¢
* .
. ’ Then: Organic/N = TKN - Ammonia/N * . e
4 . - — ‘
Final Results T ' !
TKN mg/1_"_ . .
* - Nﬂ3-ﬂ, l'9/'| N . . .
-* . T ;
Org-N, mg/] ‘ . ]
.‘ . * » . —> R
L ) 4
v,: ~ - *

)\}( ' ; ‘. s \ ].2-3]
RC . W@ -




RECORDS AND REPORTS

.. EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen

' Section IX

P »

LA

TRAINING GUIDE NOTE

T

-

REFERENCES/RESOURCES

F.2.6a

Values from Nesslerization Procedure

A

/

;

- .

Tube #

Concentration

Absorbance

Absor}éané . Y Absorbance o

mg NH3-N/50.0"m'I

/

/

0.0

/

i

0.005




| ) . . ¢ . - .
‘ « {LFFLUCNT MONITORING PRQCEDURE: Determination of Total Kjeldahl Nitrogen ~/ ) H
i 4 s o —~ » ,
; 5 AR .
‘ RECORDS AND REPORTS R T /. SECTION Iy ;
- E
. DETERMINATION OF AMMONIA NITROGEN
0.50 ,  CALIBRATION GRAPH .
/ SIGNATURE OF PREPARER: :
R DATE GRAPH WAS PREPARED: o
. 0,40
./ e D, .
A ‘
.4
z
g'
(%2}
2 0.30
0.20 (
0.10 : ‘ : s
b h : 1
- 0.00 Ciolifir 11
12 * 0.01 ©0.02 .0.03 , 0.04 0.0 0.06 0.07 3 0.09 0.10
() . : CONCENTRATION OF AMMONIA NITROGEN mg/50.0 m1 [ o

CERIC 144 1




Sample Ro.

LABORATORY DATA SHEET

Nitfogen, Ammonia Determination
(Sample contains 1.0 to 25.0 mg/1 NH3-N)‘

Date/Time Sahp]ed:

-

-

(Sulfuric acid 0.02N mI ) (0.28)(1000)
Sample ml

”» -~ ’

» ~

. L

Sample Point

-

mg/11ter NHy-H

Date




—
N

w
wn

LABORATORY DATA SHEET

Sample No. Date/Time Sampled

(mg 6% Nﬁ3-u )(1000)

Nitrogen, Ammonia Determination .
(Sampl€ Contains 0.05 to 1.0 mg/1iter NH,-N)
) _ . .. | .

(Total Distillate* Collected ml )~

‘ " sample Point

D X 7 Y v ‘- . m,] NH3'N
(Sample ml ) (DistiIlatg Taken for Nesslerization m] ) i
s ) . A Y ~ — * ) C )
el - 2 - =
. .
& s
. k
T ' Date
" Anmalyst

{

.
!

148 oo

*Inc]ude boric acid plus dilution wﬁter

S
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ITORING PROCEDUR& petemmatmn of. Nitrate-Nitrite Nitrogen and Nitrate

R /. - N . N1trogen Cadmium Reduc‘tfon Method . . L.
"’ " = X - - £ 2 T 2 =z b
" ) : ’ Lo ' . Do
‘EGO.RDS -AND REPOR'EF’ . L . o ) # Sectiom IX
- ‘ . N .~ "7 EXAMPLE DATA SHEET .
{ : —
’ SeeKey on Page No. 7-47 . . <« . N = . ' - ’
; g - > I 4 N
- mg/ iter ABSORBANCE | ' . ' . ’
_SAMPLE TETAL - |- QF TOTAL mg/1iter, | ABSORBA 11ter mg/‘iiter mg/11ter _
NUMBER “NOZL+NO.,-N NO,+NO,-N T™ NO -N * NO,-N HOo -N NO NO, -
Y Lt I 2773 . A P X 3 2 A
AT R (A)\{ J_ ®) . W) B (E) . (F)ﬁ h 8 (G);
i Reduced Nitrate T : A ‘ "‘ ., . ..
.* Working Standards - - . L e h \ C s
1 . — : . = ‘ * ‘\ N . _
* w2 0.0 N\ /1005 J 0,22 / .
T3 - 0% . o | \ / \ / 0.10 44 o / ,
" R g'i g 'I, J ﬁ'~ N . X\ ,,. T e N
- 4' F Q.20 . N s 0.20 0.89 X .
. ¢ - ,3) ° - . N
b5 €. 0.50 |- . 7 / \ / \ <1050 + | 2.22 -, / -

. \ § T 160 | - - N 10 % Y
Reduced Sample(s)’ e . 1. L . ‘ . N ‘ ‘
L " . PR -

. - " . “, AN T c T > .
' i__ & . :
B . .. . -
Non®rbduced Wtrite SR I ‘

—) Working Standards N : . ’
. i N * s R ' . ’ . ’
2 ' ; 0.16 * °
T3 . o \/ \ / 0.33
- Z . 3 A - g
R} 4 ) X X 0.66"
© 5 - JANFANED
. b SN 7 N P ~ . :
s Lo TN/ " \Preo B 3.29 .
. ™ ‘Non-reduced Samplet : 1 . T ' '
., Non.re.,t{cg Séq{lp els) . _ - . .
rv § s K3 - - ]
. ‘- X GRS N N . '
' . 3 .t ~\ﬁ
- N kY .' ¢ N ,
. : . : .
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® EFFLUENT HONITEJRING PROCEDURE: Determmatwn -of: N1tr}te Nitrite Nitrogen and of ghtrate Nitrogen,
- . Cadmium Red.u.ctxon Methbd- .
/ s
- : - .
ECORDS AND REPORTS - C e SECTION IX
- - v el
: ‘ IF " ERRE] 1 T
DETERMINATION OF NOZ-N ! AN 1T ; T
| (Non-reduced Nitrite Standards) , ; 14
, 1.00 - 1T f
~ CALIBRATIONw ‘ \ !
SIGNATURE OF PRERBRER: R T : 7
—— !
- | DATE GRAPH WAS PREPARED: T if'
S SR I I 1 iy L T ! ! 3
| sl sesssansEN e N uE! BREEE NS T . :
0. 80p—————=1 = - o r
b s e— g EaREN. , | » .
g ] 1 I i ; JI 7 < :
R s g A s S S E 2 RS SR S S S U U S SIS RS SasEae
7R PRSUSSSES g v & S : Sy
£ "0.60] P T ; '
: : S ER g Rt =1 :
- i T T N T ]
,‘L e b e by B 4 I B L b 1 !
= RSy . : | ; L £
| . e s F_TTLA,A_,;_;_.A.;_-.:_;hL_AL‘L» ;_0'{?:::; ' ' i !
(N IO S - { b bt
. L. - :_‘4, .:tL%t i *""’i.“ff
0.40, i,_l__i ‘LLg{‘ i [ f< : ."L
. : lh_:rf;—»l-%}»—»»% {I._I,‘L N to+
U s SR ST § I kb 1
oo -._1,..,'..*-‘&__4_‘4‘4L1 LJ{ H 5 + . 1y d
. ‘3*:‘1’7‘_:‘:_2 O s |
FESRSENE N e ill
0.20————— — Pf famann LA
Ce IO By BABE SRR RS n
. » D U SR NS U L } ; - LT ]
. S T R R 1 v dpad L I .
. : N OIS N I L LA S IS A B 1 SRS EE!
chooito s Lo qigpe brdd .AL{T'. 1 ! b a
. SR RS Lol LT assseuie SRS E0RS Miipuaannssnshpuanansdauny
‘ 0.00 A i e T A T o
0. 10 0.20 0.30. « ‘0. 40 0.50 0.60 0.70* * ...0.80 '. 0.96 1.00

CONCENTRATION OF

NITRITE NITROGEN, mg/liter

-




EFFLUENT MONITORING PROCEDURE: Determination of 0i1 and Grease

' \
Blank Determination . . .
Weight of distilling flagk after evaporation ) D .
R of the 100 ml of TF/D = E = : grams
. w3 . @ v
« Weight ‘of the empty distilling flask used to Lo .o
"_’ . determine the blank = F . = _grams - ,
Value of blank, D = E-F * . o : . .
’ } ’ N ! ~ - ' ' . P
'. ) ) . . = - ) S
B Al < ¢ - . .
. 'Sample Determination - . _— T~ ‘
Weight of distilling flask + the on/ - RN A
residue = A . =, grams ~ )
) Weight of ewty_distﬂling’ﬂask used for ' - . -
the sample = 8 . = grams
Volume-of sample = C . ] s v . omillfliters. -
kY ’ \l - ; \. ; . ~ . (( A"

v - . ’ PR
Milligrams of oil/grease residue per liter sample = A-8)-0] x 1000 x 1 . .
\d ' - o - ) . - o V ‘n« ' .
| o '& Q/ \ ' l ' ’
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PART 11 'INSTRUCTIONAH'PACKAGE WORKSHEETS . K L .

PR .-~

For each Effluent Monitoring Procedure (commonly termed “EMP" by

Ipstructors) in the, Student Reference Manual, there is an Instructional
¢ Package Worksheet (IPW) ih this Guide. The-Worksheet is for guidance

to the Instructor for development of the subject matter covered in the

.. course. _ ‘ .

These Worksheets aré not scripts. The Instructor will need to make

extensive apd detailed preparation. in order to perform the assigned Ty

tasks effectively and efffciently. The Instructional Packages do pro- .

‘ vide a perspective on the backgrdund of -each analytical procedure, lesson-
f'sual

by-lesson learning achievement Wayels the students should attain, an,
indication of available audiovisual and other instructional resources,

and a ‘'redbmmended ecourse of action im pre-course preparation and classroom/
~laboratory instructjon:- - | o - '

" Application of these Instructional Packages will help the Lhstructor to
reduce the time required for planning and organizing a strategy of prep-

. aration and ingtruction. But time and effort are required for physical
preparations for classroom ang laboratory instruction; time and effort
are-required for -rehearsals of-Imstructor performance in classroom and

-@ 1aboratory. These requirements gever gtaxbe met by such a Course Guide - -

R 7'as this; uTtimately the Instructor-is the key person in assuring that the -
student acquires the needed knowledge and skills. ' !
. -, - -

- ® N
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' . ‘A PROTOTYPE FQR DEVELOPMENT OF ..
. .. ROUTINE OPERATI_ON',.,PROCEDURES’
’ /for the ’ = }

LT ' USE OF A SPECTROPHOTOMETER * ., ~
* - x.

as applied in

" WASTEWATER “THEATMENT FACILITIES
- . - and in the
\_/ . © 2 MONITORING OF EFFLUENT WASTEWATERS

. ' INSTRUCTIONAL PACKAGE WORKSHEET:

]

Nationdl Training and Operational Technology.Center .
Municipal Operations and Training Division :
. ®ffice of Water Program Operatfons
U.S. Environmental. Protection Agency" . ‘-

CH.IN.sp.ipw.2d.7.77

S .
U ‘ Ta - 215_’ : ‘ "Page[rfp‘. 14-1




¥ I ‘ .
. L
PAkT 1T INSTRUCTIONAL PACKAGE. WORKSHEETS ‘
A. Use of a Spectrophotometer ’ * - &
: 1. This skill is required in order to determine Phosphorus, Total Kjeldahl .

Nitrogen and Nitrate-Nitrite Nitrogen using the Effluent Mon1tor1ng
.Procedures (EMPs) for this course. <.
2. It was most practical. to write the EMP for.one instrument, the Bausch

and L&b* Spectronic 20-Spectrophotometér, and to use. the manufacturer's .
instructichs as the source -of the procedure. .

3. The steps in the EMP can be readily adapted for application to other
1nstrumen¢s ’ -

4. In the following Instructional Package Worksheet (IPW) for the EMP, the -
lesson plan i€ for processing a provided set of synthetic standards in a
spectrophotometer, then a provided synthgtic sample.

5. Each student is to process one set Qf standards and a sample made according
. to the directions in the IPY. The IPHuequ1pment and reagent requirements
: are based on this assignment. JIf you choose & d1fferent ass1gnment, adjust

- materials and quantities accordingly. R
\ ) . . _
f ‘ ‘ - "‘ = ) ‘- B '
ERRATA: Please add this note in the EMR, Operating Procedure C <o -

at Step 7 in the third column: o

7a. Always use a soft tjssue to-handle phototubes to
wipe off f1ngerpr1nts

‘ " - ’ o
‘e
- W

‘s
»

‘ . > ) \\ . '

LY

" . * Mention of a specific brand name does not constitute endorsement by the Office
of Water Program Operations, U.S. Environmental Protection Agency

-

. 158




- . "y GUIDELINES FOR . N
INSTRUCTIONAL PACKAGE WORKSHEET

'SUBJECT MATTER: Use of a Spectropho'tometer ‘ ‘ .
UNIT OF INSTRUCTION: ‘ , | ‘
- LESSON NUMBER: 1 of 1 - : - -
* ESTIMATED TIME: 75 minutes : | - I

.JUSTf CATION FOR THIS INSTRUCTIONAL OBJECTIVE: Several determ1nat1ons
1red under the permit system involve the measurement of co]oﬁ“iﬂtensity.
‘ The Bausch' and Lomb Spectronic 20 spectrophotometer is one instrument wh/ch
may be used to make the color 1ntens1ty measurements. S

- ! . . - ' ‘
. ENTRYSLEVEL BEHAVIOR: The learner must be ab]e to: )
1. Perform basic mathematical computations. (addition, 5ubtraction, :
. multiplidation and division). . ) ] i ‘ ' !
* . 2. Handle solutions of acids safely. =~
3. Cledn laboratory glassware.
A. INSTRUCTIONAL OBJECTIVE " '
1. Terminal Behavior - The learner will exh1b1t proper technique whife _
® using the Bausch and Lomb* Spectromc 20 spectrophotome,ter . - .
2. Sonditions - The learner will have the use of the attaqhea EMP, and a
all mater1a1s on the equipment list. v
; 3. Accepted Performanceé - The wse of proper technique wﬂ] be Judged by
" the instructor. )
B. INSTRUCTIONAL RRSOURCES . . §
.1. Available Media °
- §. XT-51, Use of the Spectron1c 20 Speetrophotometer. 10 minutes, tape .
f and 35 slidés.

b. TC-57, Videocassette Tape Unit, “Use of a Spectrophotometer”, 21 minutes,
showing the steps listed in EMP Procedure B and a discusston of EMP

, - Procedure C.
, c. NOTE: Either the Tape/Shde Umt or the Videocassette Tape Unit may
’ be used. .

) . d. X-8, sixteen unassembled stes

sembled wdes)
ng absorbed by a chemical solution.

c. Define r.
4} Define the Lampert-Beer law and the four ter'ms in 1t. AbSOrbance

. and coficentration values are needed to prepare a calibration graph.

¢ . The calibration graph is the basi¢ for quantitation in colorimetric

. measurements. .

s e. Discuss how a./series “of colorimetric standards (e. as for,th
EPA hos hords. determination) would be prepared( Eoﬁcentra{iSng
_of t andards are known. . - -

« I;_' ~, / ) | 159 - B Paée No.‘\134-3 :
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2.~ Laboratory - ' : ‘ o

" with each Spectrenic 20. Prepare a sample from the methylene blue

. Shared:

e

AW -~
- - =y &
4

“-f. Mention that'a Bausch & Fomb Spectronic 20 Spectrophotometer

» is/one type of instrument which could be used to obtain
absorbance values. . .

. Show XT-51, Use of the Spectronic 20 Spectrophotometer, or -
the TV tape. . .- ‘

. Discuss that 1t is now known how to obtain concentration and
absorbance valuyes. ) ) ‘

. Discuss the concept of a dilution factor and how it is used.

Have the learners read the Brief Description of Analysis.

=,
.

a. Have the learners begin the EMP at section A.3 by removing the
"wrong" visible phototube from the Spectronic.20 (which you had
previously inserted) following the EMP procedures—Have them next )
insert the "correct" infrared phototube and filter, and procegd . '
with section B. The terms "wrong" and "correct" are used in reference .
to the methylene blue synthetic color standard. A break may be given
during the warm-up period. : '

b. Have the learners obtain absorbance values at 660 nm for a series of

synthetic color standards prepared using methylene blue. (Before class,
check that 660 is the proper wavelength for each Spectronic 20; T.e.,

the value may be a few'nm more or less than 660.). .In order to pre- A~

= pare the stock methylene blue solution, add a few drops of the indi-

-cator to about 300’ ml of distilled water. The absorbance of the

solutijon should be about 0.6, - If it is not, add more distilled water

or indicator as needed.t Arbitrarily, mark this solution as having. a Y
concentration of 8.0 mg/1. Successive 50% dilutions will then give o
concentrations of4.0, 2.0, 1.0, and 0.5 mg/1. Supply a set of )

methylene blue standards (including plain distilled water fog«0.0 mg/1) » ‘
such that the learners will have to dilute it .10 mI to 100 ml to obtain ¥
an "on-scale" absorbance reading; this will introduce the idea ofe using

a dilution factor when the calibration graph is prepared. If desired,

actual color standards could also bé‘prepared using the phosphorus

“effluent monitoring procedure. An example data sheet for the methylene

blue color standards is attached. Copies should be prepared and dis-~ <.
tributed to the learners. Note that the actual "concentration" of

the diluted methylene blue sample will be determined after completion

. # of the effluent monitoring procedure on the preparation of calibration
graphs. T ) - ' ' ' .‘

. IPW EQUIPMENT- AND SUPPLY REQUIREMENTS, / £
1. A S

For® each student: _
Laboratory apron : ¢/ )
Safety glasses ) _ ) ‘ ~ o >
One pen or‘penc.i"l '
Notepook or data sheet

0y *

One-Bausch and Lomb Spectronic 20 Spectrophdgometer per three students . 5
One manufacturer's manual for each spect}ophotometer

Still, or other source of distilled water }

144 ” 160 -
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One visible phototube (Bausch & Lomb catalog number 33-29-71) for each Spec 20
One .infrared phototube (Bausch & Lomb catalog number 33-29-72) for each Spec

One -infrared filter,(Bausch & Lomb catalog Aumber 33-29-18) for each Spec 20 26
Ten soft tissues (§:r wiping the cells) ‘

,One plastic squeeze distilled water bottle i .

Sink or 1 liter container for rinsing solutions
One 1 cm cell for each Spectropic 20

One 100 ml volumetric flask

‘Oné 10 ml1 volumetric pipet

One pipet bulb ) - « |

. ‘
E. IPW REAGENT REQUIREMENTS (Minimum amourts per group sharing a Spectronic 20)

One set of six meihy1ene blue color stan&ards.‘ See L.2.b. above. [

One bottle of methylene blue "sample" (to-be ®iluted 10 to 100)

e _L f ] . "
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L EXAMPLE ,
o ' " DATA SHEET

o . for .
Methylene Blue Color Standards
/ ’ M - ~
Concentration "*° . '
.o ] in my/1 ' Absorbance
0.0 e . ‘ J 0. -

e 0-5 ‘ . 0
ot . . - .
1.0 . x - 0
' 2.0 : 0.
- 4.0 0

. '8.0 . 0.

Absorbance of diluted sample 0, -

'S - “
Dilution factor = 10 . ’

—

sbe
w g
-
e *
*
- L
’
A\ ‘
~ -~ ’ .
-
-
‘ L4 r .
’
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~ R . .
\\/ » i .
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. ‘
. R 1 '
" -
ooy -
X o,
. 162 - *
S C 4 b
“
" o~ . N ¢
. ’
>
P
-» + L]




" -
® s
/

- A PROTQTYPE FOR DEVELOPMENT OF .
ROUTINE OPERATIONAL mocsou;es p, : .‘

for tﬁe
PREPARATION 0? CALIBRATION gRAPﬁS Y .

.o .
- "\ , -
.

s - . / 4 v .

o " as'applied fn - ¥ o e

) NASfENATER TREATMENT FACILITIES
h - and in the ’
MONITORING OF EFFLUENT HASTEHATERS

]

»

R - ~Jnstructional Packaﬁe Worksheet '

. . -, . v o s
' R . . ) L . 7
L e . National Training and Operational Technology Center -
' TN Municipal .Operations-.and Training Division - . -
o Office of Water Program Operations-
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P'AR?\I}" I'NSTR.UCTIONAL PACKAGE WORKSHEE;I'S

B. Preparat1on of €alibratfon Graphs . . ® - A . ' “
. 1. This sk¢g1 is ‘ui'red n ordeY to determine Phosphorus, Total K]e7dah1
and Nit¥ate-Nitrite Nitrogen using the Eff]uent Monitoring Procedyres
(EMPS) for th1s course.. p . .
Y. ~ ! 2 6 - . °
-2. The. proce re waad;r1tten in the EMP format using a tradittonal method
~of”" p1ott1ng sinte pendent var1aB1es on an arithmetig@] graph form -
3. In"the fo11ow1ng Instructional Package Hor%(IPw) for the- EMP, the ]
~ lesson plan-is for -each student to prepare on aph. If you choose a

different assignment, adjust quant1t1es of materials.accordingly.




WU IDELINES F

y ; .. INSTRUCTIONAL PACKAGE WRKSHEET " . .+ ' -’ .

SUBJEGT. 'ﬂATTER't Preparation of calibra

qﬁﬁ’or INSTRUCTION:  ~ . - \ X g/
¢ ‘<LESSONNUMBER 1of1“ ‘ . ST Ly

™ ESTIMATED TIME: 60’ m1nutes - . .
.. JUSTIFICATION FAR THIS INSTRUCTIONAb-OBJECTIVE 1§ dbsorbance or transmittance
. determinatio made aE part of an analysis being done for the permit
system, .th ear er must know how to prepare-a calibration graph in order to
L arfive at a number va]ue fqr the chemical const1tuent being determined. '
ENTRY HAVIOR: The Jearner must: - ’ . -
J. the terms milligram (mg), microgram. (ug) and liter fY -

sfully complated the*EﬂP, "Use of a SQectrophotometer "

T AL IN TIONAL wecz{tﬂ. P -
. inal Behavio The Jlegrner will prepare a ca]ibration grap d i

\ . use.it, to-determine the amount of chemical const1tuent in a wastewater '

’ effluent sample,

. ‘ 4&0 itions: The leakner will have the use of the attached -EMP, a ru]er,

-l{ a'pencil, and a sheet containing analysis data.
.3, Accepted. Performance: The graph will be prepared to the sat1sfact1on

.o “of . the 1nstructor s ) Coe . Tao e

T L SARN

INSTRUCTIONAL RESOHRCES e ' oL

"~ +7 U T. Rvailablé Media: . o ‘ . : S
" a. Six unassenibled slides. " L .o <
_—~ 2..Suggested. Media None, . . ® v
. s .

‘C. INSTRUCTIONAL APPROACH {sWquencing): . C . :
A11 steps below are done in the classroom. :
1. Have thg learners read 'to themselves the Anatysis ObJectives and the .. . ¥
- . Brief Description of Analysis sk far questions . . ) :
¢ - 2. Distribute pencils aH‘#rulers to the learnerss.’ I
* » 3. Qutline the proced or preparing’ the ca]ibration.graph us1ng the
B six unassembled sl - ‘
4. Have the learners do the entire EMP. Use the example data on Page 2-18
« . -of the EMP, or the daty obtajned from the methylene blue.colpr standards =~ -

. (see the EMP on the Use of a Spectrophotometer). In the latter casé, . . .
s o note that the Rumbering of the two axes would be difféFEnt than if the .
) . data on Page 2-18 were used, - ‘ o . :
% : ‘! ;
' \", M ‘ .; el 4, \.'.
-, g \\ . - ) .“ . ,’f
— : ' - ) ' * E
{y .
- . q
C ’ 165
- O g o R L, ‘ _* Page No,.15-3
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5 Check the cq11brataon'graphs for use of the entﬂre mg/1 on A axes, and .
for reasonable neatnees. -, . @ n
6. Final questions/discussion, °, A . '

“ D, IPW EQUIPMENT AND SUPPLY. REQUI’EMENTS
1. For each student:
\ -One rﬁler 12 1nches 1ong

Pencil’ .
» * Eraser : : 1 ..
;. ) Graph paper (oné piece for ea ca1 ation graph) Th:&e are many kinds of
graph paper. In ord1nary wat lution ana]yses, a sfople type of graph
a .paperr is used. F1gure is an example of gne type of simple graph paper. —

The main feature of simple graph paper is that it is divided into a certain
nufber of large squares of equal size. (For example, one inch might be
the length of one side of the lar ge squares) These large squares are
subdivided into a certain numbeﬁ.bf smaller squares of equal size. {For

- example, a one inch-square might be subdivided into one hundred small
squares) s - :

* 2. Shared: ‘ : . . ' -
None = , ‘% , o N

E."IPW REAéEhT REQUIREMENTS (miniMum aEpunts per student)
None .. ° S .

.
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- .
Twerity-f'iye mt of the :sample w"'er‘ dh ué to0- 500 ml in a 'vbl.nmetric

» - A
e - = g
o Ll
: e .
. | EXAMPLE DATA $HEET . e
L. e e A
. oo —. . CONCENTRATION™ |
ABSORBANCE VALUES . .+ .OF STANDARDS .
.- __OF STANDARDS 1 T INmgt
— S . .
0.090 < 0.0 p
. 10.130 .o .5.0 ) .
| 10.290 0.0 - e
. 0.420 Y 15,0 ul
_0.570" . 2000\ B ‘
-+ 0.690 < 25.0 .
%) & - - { ,“‘ <
” ) i 4 . » ’ "\[- l 5

flask. The absorbance of the diluted sample was 0.310.; What is the .' N

concentration of the undiluted sample in'mg/1?

- - - ‘l
. ’ , .
4
./’ t
. . - f-
. "‘ i
T ¢
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PART I INSTRUCTIOM\L PAQ(AGE HOPKSHEETS

C. Determination of Total Phosphorus (as P) or of Orthophosphate (as P) Sing]e
i Reagent Method . ’ e

. *

< . - '
\ - .

€«

- ’ ,\

1. The Fedéral Register (FR) issuance in OQutline No 1. ’tms Guide )1 ts
"~ +one manual method to determine Total Phosphorus {as'P) or Orthophosp ate |
(as P): .ascordbic acid reduction. To determine Total Phosphorus,:the

sample is.pretreated by persulfate. d1gest1on to convert nor- orthophosphate
phosphorus forms o orthophosphate . .

2. The persu]fate d1gestion treatment and the ascorb'lc ac1d reductwn method
have be@ written in the Effluent Monitoring Procedure (EMP) format entitled,

S1ng]e Reagent Met—hod "

"Determinadllon of Tdtal. Phosphorus (as P)Iir of Ortbophospha,te (as P),

14

-

i The reference source for the EMP is 1974 EPA "Methods for Chemical Ana]ys1s
. of Water and Wastes," p. 249. Other FR sources for the procedures to
determ1ne Total Phosphorus (as*P) or Orthopbosphate (as P)-are:

;;(m.;-a.

14th ed APHA, “Standard Methods for the Exammatlon of Water and ;V
wastewater," PP~ 476 ‘and 481 or 481 only.* !

-

Part 31“ 19%5 "Annual Book of ASTM Standards," p. 3874 . »

'b.
c. Book 5, Chap. Al, 1970, USGS “Survey Techniques of Water - R@rces
+ Inventory,"” p. 133 or 131 N

A

d

4, The procedures in this EMP tan be used for two determinations. Tota] /
* Phosp rus (as P) can be determined using both the d1§est1on and

.',12th ed., AOAC, "0ffic1a1 Methods of Ana'tys1s of the Assoc1at1on of . ‘

Of ficial Ana)ytica] Chemists," p. 621.

v
- *

reduction ‘procedures. If only Orthophosphate (as P) is the required data,
" only the reduction procedure’ is used - e

5. In the fo]]omng Instructional Package Worksheet (IPH) for the: EMP the
«lesson plan is' for the determination of Total Phosphorus (as P) in a o
wastewater treatment plant eff]uent sample. P ) o

" «6. Each student is to procefs one blank, one standard and one samp]e The
}IPW equipment and reagent requirements are based on this assignment. If

you choese a d1ffenent ass1gnment. adjust quant1t1es accordingly.

7. OPTION{L ass1gments frpm th’is EMP have been used to check student pro- R
ficlency at prerequ1site basic skills for this course, i.e.; using an -
andlytical balance and making dilutions of stock sd]ut1ons These '

» . exercises-can be ysed between lessop 1 and lesscn 4 and\reqmre 1% hours
1aboratory time., Details .are: in thé IPW, C INSTRUCTIONAL APPROACH.

The related equ1pment and reagent requ'lr'ements are noted on* the IPw I
11st1ngs ' ' . o
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S - FOR v

™ © " INSTRUCTIONAL PACKAGE -WORKSHEET
SUBJECT MATTER: Total Phosphorus, mg/liter P. A e ) .
UNIT OF INSTRUCTION: Summary of 5 Elements -  ~ - "

' 'ESTIMATED TIME: Three .hundred ninety minutes exclusive of any-break time.

If instructor chooses to check weighing and-diluting skills (See € note),
estimated time is 48Q minutes. \ '

. JUSTIFICATION FOMHIS} INSTRUCTIONAL OBJECTIVE: The determination of totdl <
phosphorus s r2quired by many NPDES permits. \

: ENTRY LEVEL BEHAVIOR: Learn®F miyst_have-mMastered the skills in Course I
Basic Laboratory-Skills, or have equivalent experience. In addition,
learner- must. know how fto- operate a”pH meter, assemble and use a membrahe g .
filtration assembly, Opergde a Bausch and Lomb' Spectronic' 20 Spectrophotometer,
: 4 ealibration. graph. . e -

s
A . L4

L 4

1. Terminal Behavior: The learner will prepare glassware for the test,

. prepare a blank, a calibration standard and a sample dilution, digest
tiem, $d1ter them, adjust their pH, add. color reagent, determine their

. a'bs;orbance; construct & calibration graph and use it to convert the

. " absorbance reading for the sample inte mg/iiter P.’ t

2% . . g
2. Qﬁ nditifns: ‘The learner will be provided with classroom instruction,
- the ‘required equipment, a suitable sample,, a copy of the EMP, a copy
~ of the data sheet, a copy of the EMP.calibtatien graph form, and a )
Q A toti.Lgxk;n\g time of 240 minutes. . P , -

3. Accepted Performance: His technigues'must be satisfactory according .
' to an Tnstructor's rating and his answers must be the same as an
Instructor*s answers calculpted from the.same date. ° )

- * . ' 7 P
B. "INSTRUCTIONAL RES_OLJRCE.S. 4 —~ .. o ‘
~ 1. Ayailable Media: 1974 EPA "Methods for Chemical Analysis of Water and
Wastesy" EMP "Determination of Jotal Phosph s-(asP) or % Ortho- ';;
phosphate (as-P),-SinglerReagent Method," efght overheat projecturals:
. '(1).Federal Register 1isting of acceptable procedures; (2) definttions of
- reportable phosphoris. fractions; 1974 EPA Metheds Manual, p. 251;. (3) EMP - -
pa procedural £low sheet, .p. 6; (4) .word equations for "Basis of Test! and
. €. "Digestion;" (5) ovérview of the four lessons: divided according to .
* procedures fr each lesson; (6) the Example Laboratory Data Sheet - EMP, p. ..
49; «(7) overview of "Transfers" to be made during Jesson three (Procedures.

-

: G, I+dnd J%; (8) the Calibration-Geaph, EMP, .50, and a 15 minute
- .s1ide-tape, XT-44, “Determination of\Phosphorus:"
. . [ \v‘- ’ »
© 2. Suggested Media: None . B B
T . A (N . ! . ' -
. ) ) " '.’ “ 1 /’O. - . a ’ » ) . .
Q ¢« ! . . AT . e , PageNo. 16-3
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C. INSTRUCTIONAL APPROACH: B .

The method presented in th1s Effluent MonitorMgaProcedure is according to
' the 1974h§PA Methods Manual. Cf the several reportable phosphorus frac-
_ tions givem in the manua] this EMP covers only total phosphorus and .
orthophosphate. Of these two, only total phosphorus is given in its
entirety, with the additional information for orthophosphate being given
- - as alternate steps in the procedure. Since many orthophosphate samples
: will need to de filtered before determination, and hence reported as
: dissolved orthophosphate, this prOCedure is d1scussed in the Tra1n1ng
Guide, Section VII, E.3d. .
The 1974 EPA Methods Manual specifies either a filter photometer or a
spectrophotometer for use at either 650 or 880 nm. The steps in the
N procedure involving use of a spectrophotometer have been written
specifically for use in tonjunction with a B & L Spectronic 20. (or
equivalent).. If a filter photometer, uv-visible spectrophotometer or
other machine is used, these steps will need to be modified. Even if
aBat Spectronic 20 (or equivalent) is being used, the standard
sinstrument 4s not sufficient. Both the 650 andggs0 nm wavelengths require
- that the.standa’d phototube be replaced with an accessory infrared sensi-
tive phototube and ar accompanying filter. "
‘ "~ "’ The strength of the tandard phosphorus solution, as given ih the EMP, is
- ! predicated on the use of standard 1/2.inch colorimeter tubes in the
spectrophotometer. As the 1974 EPA Methods Manual only specifies that
the light path of tfe spect;ophotometer be "1 cm or longer," Section VI,C.1b
J of the Training Guide gives a discussion of how to modify the standard
T phosphorus.solution for cells with path lengths other th*n 1/2 inch, and ' .
/ preselts an a]f"‘nat{Ve Table 1 for use with 1 inch cells. .

.

i
NOTE: Some 1nstructors have utilized parts‘of this EMP ‘to check student
proficiency at the basic skills requiréd o make reagents, i.e., using
an analytical balance . and making dilutions of stock solutions. EMP.
step B.12.6 Ca!uﬁe used to check weighing technique. The imstructor :
checks, reading n the balance as the student obtains them. If volumetric
g]assware is availabte, the student can complete Procedure B.12.'to make
his own stock phosphorus solution. Alternatively, the instructor can
prepare the #ock solution for the entire @Bass. Them, to chetk dilution
techrique, the. students each do Procedure C. The evaluation standard is
the calibration curve -edch obta1ng by using ¢he standard Phd%phorus
Solution- each prepdred. For this to be valid, each student-should prepare
a calibration curve usipg oMy his awn results (as opposéd to ysing several
absorbances obtained by other stulfents). Assigning at. least two calibration -
standards instead of  one makes this feas1b1e These student exercises -
- have been used between.lesson 1 and lesson 2 and reqb1re 1 1/& hours
1aboratory time. - . .
. S P
1. Preparat1on for_ Instruct1on° . 4 -
: Dup‘ﬂcate copfes of the EMP data sheet and ca11brat1on graph form
for each student.
. b. Have on hand a treatment p]ant & fluent of known mg/1iter P con- .
centration so that a suitable dilution will be assigned. (A maximum
of 50 ml per student will be needed.) Plan the assignment.,

N 5 B -




] .

- ! .
‘ -
C. Make out tags for the sample bottles (1 per 3-# students) uding
: the information required on the EMP "Example Laboratory Datd Sheet."
5;_Use the EMP Training Guide VII directions to prepare phosphorus-free
filter [papers unless such filters were purchased.
e. See that equipment and reagents required for each student to do
the planned "Student Performances" are assembled in the laboratory.
“(Hot 1:1 HC1 must € availatle at the beginning of the first lab

session.) o
] ) . R ~
2. Sequencing: n ¥ o
»

.a. Lesson one - 135 minutes ‘
b. Optional - 90 minutes, checking.basic skills: wuse of an analytical
balance (B.12.6) and diluting solutions (C) \
c. Lesson two - 60 minutes (This lesson does:not have to immediateiy
follow lesson one 'or the optional lesson.)
. A break can be scheduled now before beginning lesson three, prov4ded
someone is available fo watch the boiling digestions and remove
\ them from the hot plates to cdGl at the end of the boiling period.
. However, no break is necessary as regards-teaching the procedure.
e. Lesson three - 120 minutes (If necessary @ break can be scheduled
after G, filtration and pH adjustment, before beginning color1metry )
. f. Lesson four - 30 minutes (This TesSon on constrqgting and Using the
alibration curve to find mg/]iter P in the sample does not have to
immediately follow lesson three.}
g. Lesson five-- 45 minutes (This wrap-up session may be scheduled

(=8

anytime after the comp]etion of the f1rst fouy lessons.) * .
§0. IPW EQUIPMENT AND SUPPLY REQUIREMENTS -
(1 rgsgent blank, 1 calibration standard and 1 sample di]utionl' ’ : ‘
1. For each student: = ) A ’ « T
i T apron ' ;
\Z\ggl%;ng beads, glass, 4 per assignment
| .1 Deaker, 400-600 m1 for cleaning glassware
| 1 bottle, squeeze type for distilied water
{ 1 bulb, pipet
~. 1 filter assembly, sma]]est vQlume dvailabfe to fi]ter 10 m1 digestate
o d*,(filtrate géts transferred) Fritted glass funnels not recommended .

‘3 pieces filter paper, phosphorus-free, 0.45 micron pore size, diameter
| to fit filter assembly (Gelman GA6 or efuivalent) —
| 3 flasks, 125 ml Erlenmeyer with wide mouth
v 3 flasks, 50 ml volumetric with stoppers (Need ¢ if 811uting sample)

1 1 pair forceps.

1 funnel, to fit neck of 50 ml vo]umetr1c flask

¢ 1 pair safety glasses

1 pair rupber gloves for c]ean1ng glassware

1 pH meter, preferably with combination electrode (If students share

-

;~/’ »~ - pH meters, teaching t1me becomes prohibitively long.) v
1 pipet, Pasteur or Mohr for 10 N sodium hydroxide during pH adJustmcft )
' 1 pipet, Mohr, ml for combined reagent ' . '
< i 1 pipet, 1 ml graduated in 0.1 ml for pH adjustments
! pipet, volumetric, X ml om a graduate ' di]utinngﬁ§§+ea-

.- 1 pair tongs ‘ ' .
2 R Jf?i?" : ' “

) See NOTE, next page, bottom : ‘ ;4- ~. L. .
I vt , - - o Page No. 16-5
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. 1 copy data sheet in EMP T o .
¥ copy calibration_graph form in EHP r _
If checking use of an analytical balance: '
1 flask, 1 Titer volumetric with stopper -(if ayailable)
1 spatu]a
‘1 weighing boat

" If checking dilution techqique: .
-1 flask, 1 liter v;&:ﬁftric with stopper
1 pipet, 20 m1 vol ic

4 ! N

2. Shared: »*

1-2 hoods (for cleaning glasswa") -~
, XXX hot plates to accommodate 3-125 ml Erlénmeyer f]asks for each student
' XXX pipets, volumetric, 1, 3, 5, 10, 20, 30, 40 and 50 m] (Nunberi of
each size rneeded depend on p]ahned ass1gnment of standards.)
XXX pipets, volumetric, 50 ml1 or volumes corrg;pond1ng to planned
assignment of samp]e dilutions
1 reagent spoon, 0.4 g, per 3 stud nts’ for measur1ng amonium persulfate
1 spectrophotometer for every 3 students
1 sample of known mg/liter P concentration split up into sma]]er
containers (tagged), one for every 3 or 4 students
. & If checking use of an analytical balance:

.1 analytical balance per 3 students ‘ R ’ .
“E. IPW REAGENI REQUIREMENTS: = o .
(min%mum amounts per student) )
1258 liters phquhoru; -free distilled water . ‘
ml warm 13 hydrochloric acid for use in cleaning g]assware

- 150 m1- combined reagent for test and for cleaning glassware -
1.2-9 ammonium persulfate
ml (maximum) standard phosphorus so]utvon if students do not prepare
their own' =« .
5 ml 10 N sodiym hydroxide . *
5ml 0.1 N sodium, hydroxide - g
4 ml 11 N sulfuric. acid (strong acid solution)
"1 ml 1.1 N sulfuric acid
If checking use of an analytical "balance:
0.2197 g potassign dihydrogen phosphate which has been dried for an
hour at 105°C, then cooled and stored in a desiccator
If checking d11ution technique: =~
about 30 ml stock ‘phosphorus ¥
sclution if students do not prepare the own stock

LY . +

. A
" *NOTE: A1l glassware used for phasphorus tests and for preqarat1on of phosphorus
: reagents must be acid-washed- wvtg hot 1:1 HC1, rinsed with distilled water
and checked with combined reagen /to assure complete removal of phosphorus
contamination. If glassware can Be reserved for phosphorus tests, this
treatment is only required occasionally. See EMP Procedure A for details.

-
- N g
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) GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Total Phosphorus, mg/1iter P

UNIT OF -INSTRUCTION: Overview of the Determination and Cleaning Glassware
(EMP Procedure A) h

~

.

LESSON NUMBER: 1 of 5

" ESTIMATED TIME: 135 minutes o

JUSTIFICATION FOR THNQRINSTRUCTIONAL OBJECTIVE: To determine total phosphorus
accuratdly in a samije, the 1earner must-clean a11 glassware with hot acid.

ENTRY LEVEL BEHAVIOR: Learner must have mastered the skills in Coyrse I, Basic
Laboratory Sk111s, or have equiva]ent exper1ence ) g

éf7d A. INSTRUCTIONAL OBJECTIVE \
1. Terminal Behavior: Learner will clean his glassware according to EMP
Procedure A, .

2. Conditions: Learner will be given the equ1pment. a copy of the EMP,
. ~ no assistance and 90 minutes.
\ . . -
3. Aécepted Performance: Learner must accomplish terminal behavior to the
satisfaction of an instructor ratin (Part1cu1ar1y note safety
technique in handling the HC1 acid. ? N e
. N .

1

B. INSTRUCTICNAL RESOURCES:

’

. " 1.'Available Media: Copies of EMP; five overhead projecturals: Federal
Register 1isting of acceptable procedures; definitions of reportable
- phosphorus fractions, 1974 EPA Methods Manual, p. 251; procédural ‘
flow sheet, EMP p. 6; word equations for llBasis of Test" and "Digestion;" . /
* overview of the four lessons;and a 15’minute s11de tape XT-44, ’
) ~‘"Determ1ndtion of Phosphorus. "

2 Suggested Media: Njone

e

C.. INSTRUCTIONAL APPROACH (Sequencing):

1. Presentation: (45'minutes)
/
. a. Lecture-Introduction
- -15 minute slide-tape presentation, XT- 44 ."Determination of . {.
Phosphoruy"
. -Overheads - Federal Register, def1n1tion of reportable phosphorus
fractions--discuss types of phosphorus (ortho ys. condensed and
_organic, etc.) . ’
©b. Lecture - overheads of EMP flow sheet, "Basis of Test" and "Digestion"
word equations, overview of four lessons.’ Then specifics of
Procedure A, - - ' ’

i {\ S '. .
-« ‘1 7A1 ]
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¢. Demonstration -/cleaning of glassware, warning about dangers of
hot HC1 acid, and warning against use of phosphate detergents: - - '

.

. Assignment - Have students read EMP- Procedure A
Question and answer period on material presented ) .
. ﬂss1gnment - Instructor should tell students items of glassware to .
be cleaned”according to Procedure A. (Possibly-a 1 liter f1ask a
volumetric pipet, and an Erlenmeyer flask) . . N

—h

%

2. Student Performance and Evaluat1on: (90 m1nutes)

<
As stated in Instructional Objective above, by instructor rating.

R ¥
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d GUIDELINES FOR o L
. INSTRUGTTONAL-PACKAGE WORKSHEET

- L)

.
. . . [ 3
‘ . .

-

SUBJECT: Total Phosphorus, mg/1iter P’ B R
UNIT OF INSTRQCTION Preparation of Phosphorus Ca]ibration Standards and
of Seynp'ie, Digestwh of Sﬂidards, B‘lank Sample (EMP Procedures D, E,.and F)

-

LESSON NUMBER: 2 of 5 g ) .

. ESTIMATED'TIME: 60 minutes * .-t~

. . i . ‘
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: These procedures _ are part
of the determ1nat1bn of totel phosphorus in-‘a samp]ei

S

ENTRY LEVEL BEHAVIOR Learner mist have mastered the skills in Course I, —

Bas1c Laboratory Skl]]s,‘or have{equiva]ent experience.

IS N 14
s

TIONAL OBJECTIVE:. o .

Behavior: Learner will prepare a b]éhk a calibration.
standard and a.sample.dilutiofi"according to EMP Procedures D and E,
then-digest these solutions d€cording to EMP Procedure F, all as
"stated or ‘described in the information column.

2. Conditions: Learner will be given the equipment, a copy of thg EMP a )
ata sheet, no ass1stance and 45 m1nutes

3. Accepted Performance: Learner must accomp1isﬁ term1na1 behav1or to
the satisfactjon of an instguctor rating. (Particularly note correct
p1pett1ng techgique and- d11qt1on to the exact 50 ml mark.)

Y ) , . -

C. ISTRUCTIONAL RESOURCES: DA Y

-

. . o
J , . -
v

.

- C. INSIRQCTIQNAL/APPROACH (Sequencing}: ' Cop e
v © N ‘ - . "

. - . - o \ ) .
o 4 . - 176 e -

1. Avatlable Media: Cop1es of. EMP; overhead prOJecturals of faow heety
EMP“p 6, overview of the four lessons and the data sheet Pp.49.- .

.

v

e -
3

2 Suggested Med1a None

»

L ’

1. Presentation (15 minutes) ~
. . L . g™

a. Lecture - overhead of EMP flow sheet: Relate Procedures D, E and F

4 . to the determination. 0verhead of overview of the 4 1essons

< b. Assignment - D. 1 Note d1v1sion of establishing. or checking curve.

s Assign blank plus one standard. ' )

c: Distributi¢h - Give each student a copy qf the data-sheet.

d. Gverhead of Data Sheet--note. keys to divisions

e. Ass1gnment - Instructor-gives students sample information for :E.T and
ass1gns to each a sample dilution. .

s

<

. 16-9




ERS

e i v
]

+

. . NOTE:

continuity, could pe maintained by givin
then reassembling in the classroom fof

het plates when d1gest1on is complete.

2. Student Performance and Eva1uat1on:

As stated in Instructional Objectfve above, by—instﬁaoto;’réting

(45 minutes) " - %1%

Once student solutions are all dit est1ng, a 1ogica1 .

the students a break,
e next, lesson. A staft

megber can watch the digestion volumes and refqve f]asks from the.
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- - ' 8. ) ‘ S C
.. GUIDELIYES FOR-* - . .o
& INSTRUETIONAL PACKAGE®WORKSHEET -

<

abe

susaec?? MATTER: 'Total Phosphorus, mgmter p

UNIT OF INS?RUCTION‘ Filtration and PH, AdJustment of. D1gest‘i.ons followed .
by” ,Co}or)'imetry ar;d' Spectrophotometrfc Measurements (EMP Procedures G, H, .
T N I and”J F :
I3 . . - . . . ~ 4., .‘ . \ ,)g -
.LESSON NUMBER- 3 of 5 "o ~ R : ) :
' » " ’ »
- ESTIMATED TIME: 120 minutes p s ot . B &
’ JUSTIFICATIJ)M FOR THIS® INSTRUCTIONAL OBJECTI)IE This 1s part of the 'Iaboratory
procedure’ ¢ determine totefy Phosphorus, mg/hter P.e
e N
. ENTRY LEVEL BEHAVIOR: Learner must havefnastered the skl’IIs in.Course I, Basic .
Laberatory Skils, or have equivalent experiénce. In addition, Jearner
must know how to operate a pH meter,:assemble and use a membrane filtration -9
as$embly, and operate a spectrophotom'éter » ».‘ ) .
" : X . - ‘ ‘ -
“A.- INSTRUCTIONAL OBJECTIVE < ' ) . : .
“ ' 1. Terminal Behat¥or? ~ Learner will ijten his" sampIe standard and . -
e - blank, adjust their pH4 dilute them back: to 5¢.0 m1, then add combined
. . colar reagent and deterpine their absorbances, acgsrding to the steps .
' in EMP Procedures GoM, 1 and J as- stated or ,desc bed in the Information
' column. : > 15 ' N
- 2. Conditions: Learner will be given the equipment the EMP, no assistance
- and 90 m1nu’s a K ¥
. . . ‘ N
) 3. Accepted Performance Learner win rform Proceduraes G, H, I ao‘d J
e to the satisfaction of an instructoy t1ng (Parﬂcular]y note. pH s
. . meter technique, accuracy of" d1Iut1qn nd"correct techndque in
- the use-of the spectrophd'tometer ) . ,
' L}
TINSTRUCTIONAL RESOURCESJ - s “y T
- Avaﬂ‘ablg Media’Comes of- the EMP bverheads of overview of - the four &
e . TeSsons And overview of "Trapsfers™ to be made in. these procedures. * .
. .Ifar1e of fﬂtration assembhes ‘ -d. . i .
-, Suggested Mgra Nome . . - 7 oL L
N - 0. 3
: INSTRUCTIONAL APPROACH (Sequencing) . ) ’ .
C ‘:‘ "_ J. Presentatflon Briefing (30 minutes) ~
.Y oyerhead of overwew of' four lessons - : -
: 'gnmegt - Have students ‘ead Procedure G. . A .
1 n ) ) - ‘
GA. Show’ varieﬂzy of fﬂtration assembhes Review use, -
ZrG. 7 Go -thraugh notes on pH adjustment.- . .
~(3). G 8, Note reason for this acid addition .
. > L e . .
i’ 4’&. 3% 1 /5 L * 5 Page No. 16~ II
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2. L o
d. Brtefly note contents of Procedures H, I, and J. :
~e. Use-overhead "Transfers" to be made in these procedures to give
o og‘rview and stress the 1mportance of careful technique for
< - . quantitative recovery. . K

f. Pssignment - If mdre than one spectrophotometer is being used,
assign students to a particular instrument, emphasizing non-
) ) 1nterchangeab111ty of data from gne instrument to anothen\ﬁ TN )

2. Student Performa1£e and Eva]uat1on {90 m1nutes) , < ..

« . As stated in I‘@truct1ona1 ﬁbJect1ve above, by 1nstructor rat1ng

. N
. ) ;
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o "> GUIDELINES FOR . .
. INSTRUCTIONAL PACKAGE WORKSHEET
ot ' . _ : - ) &
SUBJEGF MAFTER: ‘Total Phosphorus mg/liter P . -\ ’
. . . ' . ! [ . . .
- UNIT OF INSTRUCTION: Corstruction of & Calibration Curye and Reading,
® Calculating and Reporting Data from the CaIibrat1on Curve (EMP- Procedures
. K, M,.N and 0) , , \
. .t
LESSON NUMBER: 4 of-5 _ T '
. ; E x
' ESTIMATED TIME: 30 minutes ' . o -
'1.»JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The Tearner will be .
* responsible for 1nterpret1ng the data of the. test. <
et ENTRY LEVEL BEHAVIOR ‘Learner must be able to construct and use a calibration =
‘ curve. EE " ‘ :
® A .INSTRUCTIOMAL OBJECTIVE: -
‘ 0 ' 1. Terminal Behavior: The learner will construct a'calibration plot and

i - use it to comvert the absorbance readin§ for his sample into a mg/liter P
concentrat1on read1ng according g EMP Procedures K, M, N and 0

. T2 Conditions:. Learner will pe g1ven the EMP, a sh of graph paper,
i thé absorbance data for a set of ca11bration stan ards, his data sheet
- . and ]5 m1nutes N
. 7y

3. Accepted Perfolhance Learner's caIibration curve and.pbtained result
must-be the same’'as the instmuctor's calibration cuwve and sample
result: us1ng the same data

‘ . \, I L]

e B. INSTRUCTIONAD RESOURCES: - " . ‘
6 ' : I,,Ava11ab1e Media: Cop1es‘bf EMP; gverheads of the ExampIe ‘Data Sheet
. , and the ca11brat1on curve form in EMP, pp. 49 and 50 ° .
- 2. Suggested Med1a None . . . L \;\ .
< . ’ . b
C. INSTRUCTIONAL APPROACH (Sequencing)' . . 'S -
' , ; . : F4 . .
. ‘. Preséntaiion' Lecture (15 m1nutes) LA L P
' "a. Lecture - bjscussion of EMP Procedunes K, M N and 0: Use EMP
I ., Procedures K #nd M, 3nd the overheads of the Data Sheet and the

- " calibration ‘curve form from the EMP to 1llustrate correct plotting
) progedure and use of a calibration curve.
. b *D1str1bution - Give each student a p1ece of graph paper s
- . 2. Student Performance (16 m1nutes) As ssated in Instruct1oha1 0bJect1ve
o« '+ above, by. instructor rating. r
. 2 NOTE: The 'group,® or groups, will need to-pool "data to construct a curve.
- . " Instructor. ‘may wish to have eachagroup post their caHbrat1on standard
e '« data on the board. ‘

N 4

.' _'" S . - ’ . ;. ' . ) )
S S e 150. - . s Page No. 16-1
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: GUIDELINES FOR LT '
INSTRUCTIBNAL PACKAGE WORKSHEET .+ < . '
. ‘ ) vt -
SUBJECT MATTER: Total Phosphorus, mgffiter P* ‘ .
UNIT OF INSTRUCTION: Foliow-up’and Summary of Subject Matter’ ' o
© LESSON NUMBER:. 5 of 5 . . ,
LESSON NuM 5 of ! e, E
ESTIMATED TIME: 45 mifutes - o _— ¢

JuSTIFICATION FOR THIS INSTRUtTIONAL -0BJECTIVE: Learner should have an:

) opportunity to ask any questions about/the procedure and also should

- : receive some final comments on samp‘lidﬂuﬂons, using other than 17/2-

) ++. inch colorimeter tubes, the procedur®modifications required to-run an
orthophosphate detennihation and the method of checi'lng the- continued

. " accuracy of the calibration cugve.-
=i . : -
>~ T
R :- ENTRY LEVEL BEHAVIOR Learner will have cnmp]eted the ent1re Total Phosphorus EMP
- A INSTRUCTIONAL OBJECTIVE: . co . |
1 ..': 1. Term;k] Behavior: Learher w111 have any unresolved, queftions about the.
. - procedure answered and will part1cular1y consider the-efiteria for
o choosing samp]e volumes and reJect1ng the caHbrat1on curve, a
- 2. Gonditions: Cop1es of £MP, data sheet and ca11brat1'on graph w111 be . s
: available. . . , o ~ . -, N
3. ACJted Perform&nce Act1ve partic1pat1on in the 30 minutes wrép u)o
session as judged by the 1ns*truétor * . ‘ o
B. INSTRUCTIONAL RESOURCES: .. . C
* 13 Avaiiable Media . EMP;“calibration graph and dSta sheet > - .
2.7Suggested Medg Noneﬂ' e v Sl . A
- - - A ™ E 2 .
C. . INSTRUCTLQNAL APPROACH »(Sequencing) N ' S MR
- on’ . ' .
1. Presentation: Lecture Discuss1on (45 minutes) . - . )
a. D19€'uss resu]ts of test as appropr1ate Answer quest1ons ) '
b. Note EMP Training Guide Sections VII, II and VI on dtlutions, use
of dilutions 'and usiny other- thm-standard 1/ inch co]or1meter
.tibés. Answer questions. T _
- ¢. 'Note EMP Trajning Guide Sectioh VII,~E.3d on procedure modif'lcatwns -
. required to run orthephosphate detem1natkms Answer questions. (
d. Assignment - Have students read EMP Procedure D, step's‘7 through 15,
and EMP Procedur® L, Check1ng the- Ca11brat10n Curve Discuss .
. ‘ and answer que!'tions e . t
- . e. Note EMP Procedure P, Cletn-up. - . L
~ .+ . f. Answer any remaining quesﬁons Tl . . o "r,
’ ., 2. Student Evaﬁatfo Satisfaetory part1c1pat4n M:th'e sessfon as .
LY Judged by insgructor. o D o b
o : - 1 gy . . Page No."76-15 .
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PART- 11 INSTRUCTIONAL PACKAGE WORKSHEETS S o

B Cetermination.of Chemical Oxygen Demand , . T

eS|

- treatment plant eff1uéht samp?e ' y

. Trhe Federal Register (FR) issuance in- Outtine No. 1 'of this Guide lists one

methoc to determine Chemical Oxygen Demand COD)- dichromate ‘reflux.

N ..‘.

. The u1cnronate ref]ux method has been-written ip. d‘!’Eff]uent Mon1tor1ng .

Frocedure (EMP) format ent1t1ed "Detenm1nat1on of Chemical Oxygen Deranc.’

- - ~

. fhe referekce squfce for tbe EnP is 1974 £PA ”Methods for Chem1ca) Ana]ysf!

cf ater- and %astes,".p. 20. Other FR sources fov the procedure are:

. . ’ 4

‘a. 14th €C, , APHA, "Standard Methods for afe Examination of latetr and ’
Lastewater,” p. 550; , . PR L .

b. Part 31, 1975, "Annual Eook of ASTH Standands,” p. 4723 -, %

c.tBook 5, chap. A1, 1970; USGS “Survey Te hn1ques of Water - Peécurceé
Inventory," p. 128, ’
. N o s
d. 12th ed., ACAC, ”0ff1c1a1 Methods of Ana]ys1s cf the Asscc1at1on of
Sfficial ﬁna]yt4ca1 Cgemlsts," p. €10;7 ) o

. 1878, MSI, ”ﬂmerlcan 1at10na1 Ctandard, on ruotog%aph1c Process1rg
Eff]uents,” p. .17, .

L

..The‘proceduré§ in this EMP are for Tow 1eve1.COD of 5 50 ng/1 but there

are ‘refgrences to the Training Guide for the modificitions qu1reo for
nréater concentrations. Eﬁ

.. In the fo]pr1ng 1nstruct1ona1 Package .V VOrksheet (IPN) fcr\the EMP, the

lesscn plan is.for.the determination of low level 99“ in a wastewater,

T t
+ * 4 -

Fach student is sto procegg either ﬁne/sanp1e or one b]ank, and tg
stancardize 'his ferrous ammonium sulfate titraat. The IPW equipment
anc reagent requireme®ts are based’ op this ass1gnment,' If you: choose

a cifferent assignment, adjust quant1t1es aCCordlng1y '

PR
’i~‘ " o '
.
. . "
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o | GUIDELINES FOR - | R
., % . v INSTRUCTIONAL PACKAGE WORKSHEET- . ’ :

. SUBJECT MATTER: Determination of Chemical Oxyge.n pemand
UNIT OF INSTRUCTIQY: Summary of 6 EIements

ESTIMATED TIMé{ 240 minutes excluding up to 70 ﬂdd1t10na1 m1nutes for.
2 hour ox1daf1on per1od (r) R )
JUSTIFICATION The reporting of Chemical Oxygen Demand is required by many . '
National Pollutant Discharge £}imination System permits. - .
- B
ENTRY*LEVEL BEHAVIOR The 1earr®r must know how to use volumetric' glassware, ~
pipet bulbs and burets; how to perform t1trat1ons, and how to subtract,.

muIt1pIy aw divide numbers cdontaining dec;maIs .

A. -INSTRUCTIONAL OBJECTIVE: R R ) &
- . * o - ’ v
«]‘ Terminal Behavior - The learner will récord sample ig;ﬁtification T4
information, prepare one sample or one blank for oxidation, standardize.

ferrous ammonium Qulfate soldtion and, after rinsing and removing his - «
" flasks from the cBhdensers, use the FAS for titration of thé ,sample or
blank. "He will clean up his equipment, then use his Iaboratory data to .
caIcuIate the chem1ca1 oxygen demand of his sample. - ot
2. Cond1t1ons - He w111 be given cIassroom 1nstrdEt1on “the’ requ1redf
equipment conditioned and ready to use, the requ1red reagents, a sampIé,
a copy of the related EMP, copies of each of the data sheets %0 the EMP’
and total -working time of 160 minutes. : A

3. Accepted Performance - His techn1ques must conform to those presented;
- in the EMP according to an Instructor's rating. His volume for ‘the
ferrous ammonium sulfate sta%dardwatwn should be within 0.05 m} of
a majority of ¢he class resylts and his COD value should be -within
s Y4mg/liter of the class average unless sofme epranat1on of d1sagreemgnt
is accepted by the Instructor

,L. IHSTPUCTIOhAL RESOURCES: ) _ 4 " .

-

1. AvaiIabIe Media - EPA "Method& for ChemicaI Analysis of Yater and < e
Wastes," 1974; EMP "Determination of Chemical Oxygen. Demand ;" copies¢ ”
of the EMP Data Sheets; two referenced papers: Dean,¢H1411ams, Wise:
“Dispcsal of Mercury Wastes from water Laboratories," Environmental

> Science and Technology, yo1. 5, No. 1971, p. 1044; Maag ahd Hecker:

"Recovery of Mercury in qution, JournaI of EnvironmehtaI Quality,

BN Vol. T, No. 2, 1872, p. 192; copies of two dita sReets from the EMP;

R agSEmbIed indes..numhered according to, their use with the lessons
in this IPW; 3 overheads.Qf. EMP pages on "Flow Sheet",and two data

- sheets plus 1 overhead.on Pules for rounding of f numbers B
’ . ’ * ,* ] t' ‘ " Y. ‘,.. . L . [N ! . .
. 2. Suggested Media - none." . o, e ) , : .;
. [ ‘ " B vy co . ) 2
. ‘ % 2 ' G
¥ . { v A . B '. :,l/
' . . .o
* '7- A ) ., = '-' “ o8,
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C. INSTRUCTIONAL APPROACH: e, o e Y

. 1. Preparat1on for Instruction: _
. a. Duplicate copies for each student of the two EMPdata sheets. Two
completed copies of each will be required. You can distribute one .
N . and later dyplicate the compléted sheet or you can distribute two and
B have the student make the copy.
N b. Duplicate for each student a copy of the .two papers about mercury
disposal. e .,
c. Obtain a sample {75 ml, per student) of t atment plant eff]uentt
. with_COD between 5-50 mg/liter. ) )
® «d. Make out tags for the.sample bottles (1 per é"students) including
the ‘information required on the EMP "Typical Laboratory Data Sheet."
e. See that the equipment dnd reagents required for each student to
do. the planned "Student Performances" are assembled in the laboratory.

2. Sequencing: . ~
. a. Cesson one - 10C minutes. : e
b.. A'break can be scheduled next, of any time duration prov1ded someone
is available to turn off the reflix apparatus two hours after lesson
one ends. However, no break is ecessary as regards teaching the-

procedure. S/ % % v
. €. Lesson two - minutes. 'Y
This standarflization “procedufe should be schedu]ed on, the sam@ day - s
.as lesson.thtee if possiblel. .- . . e
" d. - Les$on three \ 45 minytes” "
" g. ‘Lesson four - inutes * #
. - This lésson on ca1cu1at1ons does not have: to 1nmed1ate1y follow* - r‘
lessson -three. L E
f. Lésson five - 20 minutes. Y e
ot This"discyssion of variable aspects of the EEst ‘does not have to
immediately follow lesson f% o , Do "
g. Lesson six - 10 minutes. - ; . C . -
This discussion of. the corrected data sheets w111 have to be .
° schedu}ed after the Instrugtor cpllects (Tessonm 4) and corrects’ )
- (outside c1ass time) the data shéu\ N .«
. D. IpPW tQUIPMENT AND SUPPLY REQUIREMENTS - - , f. i 3
(1 samp]e dr blank, 1 FAS standardization, t1trat1on) . .- . -
1. For -each student * . ', \ . . Vo
-1 Apron ‘ KR . K S
- Beaker, g]ass, 150 ml - 2 ml (to’ transfer FAS) L .
.1 Ruret, 25 mT, 0.1 ml gradUMRions, teflon stopcock -
1 QUamp, buret, for titration stédnd St S ,
1 CNinder," graduated, :25 ml | . ' Lo
1 CytYinder, graduated, 100 ml, ) .
R Evaporat1n +dish (to place between flask and heat1ng surface for
. COO]ing? ¢ s » . < Y

. See‘NhYE, next page, bottom . ' . ‘ R »




I

’ .

1. ' For each student (continued) = >- ‘
-, 1 Flask - condenser - heating surface assemb]y with tub1ng cpnnect1ons
) .~ " to a source of cooling water.' -
©a 5 Beads, s bailing, -in the reflux flask W
. Flasks Er]enmeyer, w1de mouth 600 ml, with volumes marked on the
ougside.

. - ) 1 Funnel, short stem (io fill 2% m] buret)
‘ 1 Pair| safety glasses

1 Pan for ice water to-cool mixture in ref]ux flhsk at various stages
of the test.

—

!

Pencil, wax ) :
Pipet bulb, preferably prop1pet to avoid accidents when pipeting H SO4 -
' 1pet graduated 10 ml
; volumetric, 10 ml. ’ : T
volumetric, 25 ml. ' o '
volumetric, 50.m%.
{tration, support for buret. :
per - :
' , squeeze type 500 m1. - .
* NOTE; A1l glassware ghould be conditioned for use in the test according to
' EMP Procedures D and E. ‘) : . .
2. Shared: . - ’ * ‘
- 'T Two liter container per 6. students for. tﬁS&nﬂiﬁtﬁS conta1n1ng mercury
.complexes and s1gn1f1cant amounts of sulfuric acid
1 Buchner funnel for each test-wastes container (to catch g]ass beads
“from flask) . .
J Reéagent spoon per 3 students to rough]y measure 1 gram of mercuric sulfate
' 1 Sample botide., tagged, per 3 -students. Should preferably be glass but ,
plastic may be used “if it is known that no organic contaminants are
‘present. “ ‘ o
. . E. IPW REAGENT REQUIREMENTS: ‘(minimum amounts per-student) /
.t _« 178m] distilled water, high quality, 1ow cop
. o 11 drbps ferro1n ‘
o » 5ml 0.025 N ferrous ammonium sulfate aolut1on (dflute 100.0 ml of 0.250 N
,/’/’qﬁ per 1 liter) S _ ' ' ,
g mercuric sulfate . ‘ ‘ g . .
.. 50 m] 0. 02? N ssium dichromate solution (dilute 100.0 ml of 0.250 N per
~ . 1 liter A < ‘ e . .
- 40 m]1 concentrated sulfuric acid . ' . .
85 ml sulfuric acid-silver 'sulfate selution — S
. » .
'NOTE: Student will need a tray of"ice cubes for cooling bath during test. . .
s
* . .
\ e 2 : ' 4 - v
. . o ’ ) .- . T v
- " '
¥ \ -
; /\S . \ B
! — ) .
18t ’ Page No. 17-5 . .
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. GUIDELINES FOR )
, INSTRUCTIONAL: PACKAGE WORKSHEET

» SUBJECT MATTER: ‘Determination of Chemical Oxygen Demand .

" UNIT OF INSTRUCTION: Procedure A Preparing to Test the Sample and Procedure F
' Oxidation.of the Sahple and Blank . - \

.

" -LESSON: 1 of 6 . -

ES]‘IMATED(-IME: 100 minutes . o - ’

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner must perform these
procedures to determine COD. : . .

.. ENTRY LEVEL BEWAVIOR: The learner must-knoy how to use volumetric glaséware and
3 pipet bulbs. . , : T . < y
“s A INSTRUCTIONAL OBJECTIVE: 4
1. Terminal Behavior - The learner will record sample identification .
information, prepare one sample or one blank in a reflux flask, then ‘
attach the flask to a condenser and begin heating.it, all according td,
_EMP Procedures‘A(anq F. ' .
-, 2. Conditions - He will be given classroom instruction, a copy of the EMP :

and a related data sheet, the, réquired reagents (Procedure B), #he
required equipment conditioned and ready to use (Procedures D and-E),
a sample, minimal supervision and total working time of 40 minutes.

3. Accepted Performance - His techniques must conform to those described

in the EMP according to an Instructor's rating. (Particularly note P
caution in pipetingAneasuring 'sulfuric acid and transferring it to ‘
T AN the flask). R . . e ¥
B. ! INSTRUCTIONAL RESOURCES:. . - T L
. i . - 1 ' . ~ .
1. Available Media - EMP; 19 slides pertaining to overview of\test. (2), Coe
Procggure A. Step 2 Reagents (2), A. Step 3 Conditioning (8), A. .
Step“4 -Conditioning and Procedure F (11); 1 overhead and copies.
" of -the EMP "Typical Labdwatory Data Sheet." - Coe ‘ ’
2. Suggested Media - Hone | . , Aé‘\
C. " INSTRUCTIONAL APPROACH: L A _‘\
B I : . .

1. “*Presentation (60 minutes . ‘
e«2. Introduction -Training Guide I, paragraph 1. o,
+ . b. Lecture using board - EMP-p.4-4 - Reaction, then Quantitation - -
e 1) Develop equation w1tﬁ essentials first: reagents - oxidation
e time - ‘temperature. . ' -
Equipment: fungtion of Zogdenser )
Catalyst:. define "catalyst" = Ag,S0; - why. _ .
Chloride interference - effect on“catalyst - effect oh pqtassium
dichromate - adding' HgSp,.:- : ) N Lo
Hant excess K,Cr,0, ta tQtratE and then calculate COD. ‘ -
Btank - why ngceEsZry.- used in calculations.

-l . ~ ‘ . L

187 Y e ’ ‘
. » L

- .

>
&
1
o L~ W W N}
~——— e e St

% LN

Page No/ 1717




-

c. Use 19 s]1des tg teach overview of test (?); Procedure .
A and. its references to Procedures B(2), D(3)-and E(1);

Procedure F(11) . - d ) ' ‘ '
.‘ b . "' .
d. Go through~A steps 1-4 to note references and locations of
EMP Procedures B, D, . v ’
e. A Step5 - Q1str1bute copies of EMP "Typ1ca1 Laboratory Data
: ' Sheet."

(Option: Two comp]eted sheets will be required for each student. $1f-
You can distribute 1 and later duplicate the completed sheet or
you can distribute. 2 and have the student make the copy).

f. Note left column on data sheet contains step designation, the

. right, colupn contains example numbers. (Overhead can be used)
’ , g. Have'students make a note at the end of-A Step 5 to turn to
Procedure F for the next part of laboratory assignments. *
v h. Procedure F is written to do 1 sample and 1 blank.. *

1) Assign the blank to 2 students, warning them to read’
~ carefully and just do F steps pertaining to a blank.
: 2) Rest of class are to do steps pertaining to a sample and ,
. . . omit steps referrgﬂg_to the blank. -
: 3) -F Step 12 - Stress hazards of H,S0,. Demonstrate using a
pipet bulb or an automatic dispensér.
2. Student A;s1gnment - Do Procedure A step 5and’a11 of Procedure F in the
) 1aboratory ™ ‘ . .

3. Student Performance and Evaluation (40 m1nutes) .
e 1 . As stated in_the Instructional Objective above.. A

4. NOTE: It i¢ not esse}\tw] tha)z/the mixtures boil exactly {hpurs for ’ ,J‘
" this exercise, This\IPW provides 50 mitutes of other 1nstructvon . '

before the heat -soyrcés-must -be cut of f. : ; '
. s . -
. LA
: " | R B
. . ‘ ) . PO
f - 'i '“{ .
[ * 4
: . '/"1;/.»
” ~ « . . ‘\
\
K L 4 - =4 » vn
1 . . N )'..: " a N - ,
’ ‘ I‘ » . \‘
v . . 3 ‘
\ - d
. 4 :‘ L} . * , . ".
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s . GUIDELINES FOR o
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTﬁ&: Determination of Chemical Oxygen Demafifft
[ . . , .S -

UNIT OF INSTRUCTION: Procedure C. Stand;rdizing Ferrous Ammonium Sulfate Solution
LESSON: 2 of 6 ‘ SR . o™
. ’ ~ . D . s .
ESTIMATED THME: 50 minutes ' . o
_\ ) ° ‘
JUSTIFICATION FOR THISifNSTRUCTIONAL OBJECTIVE: On the day of use, the ledrner
must standardize the ferrous amnon1um sulfate so]ut1onx .
ENTRY LEQEL BEHAVI®R: . The learner must know how t0 use vo]umetr1c pipets, p1pet
bu]bs, burets and how to titratea so]ution to a color change end po1nt

A. INSTRUG{‘QNAL OBJECTIVE " e

. 1. Terminal Behavior - The learner’ w111 t1trate one aliquot of tpe ferrous
ammonium sulfate solution, record his result, use ‘the posted results of
the class as ”dup11cate results to check higwork, and then calculate
the normality of the solution, all according EMP Procedure (i

2. Conditions - He w111 be glven classroom instruction, a copy of the Eﬂf
-and a rélated data sheet, the required reagents (Procedure B), the
required équipment conditioned and ready to use (Prockdure D and E); -
minimal supervision and total working time of 40 minutes

3. Accepted Performancy - His techniques must conform to those descr1bed in
the EMP according to an Instructor's rating. (Particularly note the drop-
by-drop addition technique near the end-point of the reaction). His total
ml added shod be equal to or within +0.05 m1 of a majority of the class

] results as determined by the Instructor who corrects the compYeted data

< sheets’,

IONAL'RESOURCES: .
L S ~

lable Media - EMP; 1 overhead of EMP-Flow Sheet; copies of the EMP

sheet for "Standardization of Ferrous Ammonium Sulfate Solution"

| overhead of same; 6 slides pertaining to overview of Procedure

anc¢ the color change at the.end of the titration (2); 1 overhead

reviewing rules for roundinq’of'numbers : il

© 14

4

2. Suggested Media - Mone ‘.—‘ ' T o
C. INSTRUCTIONAL APPROACH -

1. Phresentation (10 m1nutes)

a. Use overhead of F]ow Sheet so students see where they are. in doing
. the test,
e 'b. Use 4 glides to g1ve overview of Procedure C. - -
.c. Distribute copies of EMP data sheet for "Standardization of Ferrous
Ammonium Sulfate Solution.” (Option: Two completed data sheets

* w111 be required for each student. You can distributé 1 and latey
T dup]tcate the completed sheet or you can distribute 2 and have the

student ma&the copy;

] )

.o 18y s

"
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}\, d.i Use overhead to ‘)w left column on data sheet contains step -

designation, the right column contains examples for duplicate
titrations. : . ’ s x
e. The EMP has directions to do duplicate titrations. - For this class
exercise each student ‘should do one titration and use class results’
as a check according to Procedure C. Thus all students 'should omit
\_steps beginning with the word “Repeat" (Steps 3, 10, J5, 32). ~ X
f. Present 2 slides which show the color change ‘for the end point of
~the titration. - " \ T

. . ’o ’ \

2. Student Assignments - Do Procedure C through step 33 then turn off the
- heat under your tést flask and insert an evaporatifg. dish upside{dohn'
between the flask and heating Surface. Go to the'classroom and finish
Procedure C. ‘ o o .

-

3. Discussibnm of Dup]igg;es'- When all the students are back in.the class- -~
om, put their ml results from C. step'33 on the board and go through
. step 34 on allowable differences for duplicates. :

. » ~——

4. Review of Rounding Off-Numbers - Use overhead to review for C. step ..
37 rounding off operation which is recorded as C.. 3% on the data shget.

& - -
\

5. Student Performance and Evaluation (40 minutes) ‘ -~
As stated in theﬂ@nstructiona1 Objective above.

.

"
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.« GUIDELINES FOR % : ,
‘ e INSTRUCTIONAL PACKAGE WORKSHEET - ... e
4’. . . 9 “ . - .

,  SUBJECT MATTER: Betennination‘of.Chemical Oxygen Demand

. UNIT OF INSTRUCTION: Rrocedure G. Rinsing and Removing F]asks from’ Condensers,;.
Procedure. H. Quant1f1cat1on T1trat1on “of Sample and Blank, and Proceuure i.

Clean Up.r . = v .
. .. i - L A
LESSON: 3 of 6 .
- ESTIMATED TIMES 45 minutes ., f L

T . JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE. - The learner must perform these - = «
- S procedures to deteanN@ Chemical Oxygen Demand

. 3
, ENTRY LEVEL 'BEMAVIOR: The Tearne‘nnhst know how to use a buret @nd ‘how to
* - titrate a soTut1on to a color change end po1nt \ ] .
. A INSTRUCTIONAL OBJECTIVE: . ) . ' l' - . ..
\ Ce . .

8 ",1. Term1npl behav1or - The learner will rinse and rEmove h1sfreact1on f]ask
. T "from the condenser, titrate the excess potassium dichromate in it ‘With the
2, : - - ferrous #mmonium sulfate solutiop he standardized in lesson 2, record his ,
oo _ -results, and clean up-his equipment, all according to EMP Prbcedures G, H and I
LT l . 4
2. Conditions - He will be given classroom 1nstruct¢on, a copy of the EMP
and a re]aﬁed data sheet, the required reagents (Procedure B), the .

required equ1pment conditioned and ready to use (Procedures, D and E), »
r xm1n1ma1 superv1sion and total working time of 30 minutes. .
L, .
PR :Accebted Performance .- His technigues nieEconfor to those described{ 3
* =% %' 7 in the EMP according to an Instructor's rating. (Particularly note —
the drop- by- drop technique near the end point of the reaction),
\B 'RMZTI{)NAL RESOURCES: , CL T —

I'.]. " Available Med1a - EMP copies of the EMP Data Sheet; 1 overhead of EMP Flow .
* Sheet; sliags perta1n1ng to Procedurg H titration color change (use thelz;
.from dessop 2).and 3 slides of rinsfhg and removing the f]asks from the

condensers and br1ng1ng the so]utlon. .valume. :

» . - o . ¢ .’
\ 2, Suggested Mediﬁ,- None - c - .
P 'msmucnmw. APPROACH e o N
- e a.ﬁentat1on (TS m1nutes) - o . L
se overhead of FTow Sheet s@ students see where they are in doing the: -

. test. .
, - ' b. " Re-project the 2 slides of the color change at the nd po1nt of -
¢ titration in, ProcedUre C to stress that Procedure ¥ is the same process. .
c.' Gontrast arfl’ compare Procedure H to Procedure C. A !
~ 1) Only add’ ferroin td the diluted test mixture, then titrate. o
. 2)'..Add TO'drops of ferroin this’ tﬁmeOsince the d11uted voTume is [
‘- oo greater- here: T

G » 4 . - -~
F =4 .- - ) . L
. . v

L e T r191 : '
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“ [ \
, ’ ’ ) , _i"!
— e . \ o
d. Use 3 stides to preview Procedure G,-removing flasks. . ‘
p . & Procedures G and H are written for testing a sample and a blank.
y Use the steps- that apply.to your assignment (See next section).
éf Student Assignment - Do Procedures G H, and I 1in the laboratory. For
IO G, all do steps 1 through 10; for H a11 do steps 1 through 16; for I,
: al] do all steps. .
. : o . a8
3. Student Perfotmgnce'and Evaluation (30 minutes) v ~
’ - As stated in Instructienal- Objective abave. . ,
[ . / - . W , .
- L . ‘ ‘4 ’ )» .
v , o
I i'. s
.
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o ~N . " GUIDELINES FOR .
¢ _ IN%{??%%IONAL PACKAGE WORKSHEET

SUBJECT MATTER: Dgterminat on-of Chemical -Oxygen Démand7
_UNIT OF INSTRUCTION: Procedure J. CaTeulagianss
" LESSON:" 4 of 6 | ‘

. SN . o

eSTIMATED TIM®:  30:minutes : o :

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner may be responsible for
using, the tesy data to calculate the mg/liter Chemical Oxygen Demand. .

” ¢ s N
ENTRY™LEVE{ BEHAVIOR: The learner must know how to subtract, multiply, and

- divide numbers containing decimals and how to raund off numbers. e

I T

A. ‘INSTRUCTIONALIQBJECTIVE:'

1. Terminal Béhavior - The learner witl use his laboratory result to calculate
the Chemical Oxygen Demand of his sample according te EMP Procedure J and
report that result to the.Instructor.. He will also turn in-his completed

.~ data sheets for the sample and Jor standardizing thé ferrous~ammonium - .
R +  sulfate solution.

i

2. Conditfons - He will have the EMP and the ralated data sheets hé used
during earlier lessons, the results for'tit«Fting the blank, supervigion
- and a total working time of 20 minutes. . : S
- 3. Accepted Performance - The data sheets must be complete and with the same
final answer as the Instructor calculates from the same data. Also, his
value for COD must agree within +4 mg/liter of the class average unless
. Some explanation of disagreement is agcepted by the Instructor.

-

B. INSTRUCTIONAL RESOﬁRGES:. e - ‘ : ’ .

1.- Available Media - EMP copies of EMP Data Sheets, overhehds (3) ‘of the EMP
Flow Sheet, the EMP Déta‘Sheet amd gxamples of rounding off numbers.

)

2. Suggested Media - None ' . ‘

, ) . C.  INSTRUCTIOMAL APPRéACH: o . i ) .
- Id
1. Introduction (1 minute) -

a. Use-overhead of Flow Sheet to show students where they are in the EMP.
b. Procedure J has step-by-step directtons on using the data sheet to
calculate COD. The steps follow from J.la, the calculation formula
4; s . for COD which is also printed at the bottom of the data sheet. Use
overhead to show area of data sheet used for calculations.

<

. Presentation (4 minutes) : ‘ .
a. - fote A= ml. FAS to titrate the gﬂank. Post the ml values from the °

2 students who did blanks. . C

..-Discuss the criteria for acceptable b]ankg\Jn Training Guide VII.

If both blank volumes are acceptable, average the numbers.

If only one blank volume is acceptable, use just that one.

Have the class record the blank yalue op their data sheets,in the

) \\‘; - column they used for their sample, 09‘1 ne 9. ’
7 "'\) - . ' ’. :
o 193+ Page No. 17-131
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. [
Student Assignment - Use the steps in Procedure J and your own results
on your -data sheet to calculate the COD of your sample. The two 'studerts

vho did the b¥ank should also do the ca]cu%at1on, using 50.C ml on line €
and {0.0 ml en line 10. During this time some may need to. see the over-
+ head r0und1ng of f numbers. -

Discussion { rﬁnutes B
As students get results, see that they are posted on the board. When all
are available, discuss them and give the students a chance to deduce
causes-for any far-ranging numbers. Some po1dts to be covered are
novice technique, differing FAS normality values, the effect of the
8000 factor. .

Co]]ect c0mp1eted data sheets from the students.
Student Performance (20 minutes)

As stated in the Instructional Objective above.
! .

Student,Evaluation

The Instructer will correct the data sheets outside 6f c]ass time. On
‘the standardizatiori sheet, accepted performance is a result agreeing
$0.05 m] with a majority of the class results. On the laboratory data
sheet, accepted performance is & result agreeing +4mg/11ter wtth the
class average unless some exp]anat10n of’ d1sagreement i$ accepted by -
the Instructor. A corrected copy of each sheet is to be returned to
the student and a second corrected copy of each sheet- is to be retained
by the Instructor for the course records.

Studerts often “shp up}on the fo]lowing itéms on the data sheet. ‘ . ‘
a. Tbey fail to record#Name of Plant.'
E. Lines™3 and £ each require two p1eces of 1nforrat1on They often
record only one. .
Correcting the sheets gives an opportunity %o check* o /
4. If student reads and records buret volumes to two decimal. places e
{lines 7 through 11).

b.” If student correctly rourds off nurbers (lang 12 is resu]t fron FRS
Sheet; line 16). . .

A cpta11 that can also be’ noted is using a zero vith decimal o1nts as

in J1ne € (50.0). and-line 14 (c.02x). . . P

re . s




b GUIDELINES FOR, L
‘ INSTRUCTIONAL PACKAGE WORKSHEET

SﬁBJEé} MATTER: Determination of Chemical Oxygen Demand )

URIT OF-iNSTRUCTION Final Comments on Training Guide Topics .- Sma]]er Volumes of

: Sample (VII), Automatic Dispensers (V), Two Hour Oxidation Period (VII), and
Disposal of Mercury - Gontaining Wastes {VI).

LESSON: 5 of 6 ’ SR

ESTIMATED TIME: 20 minutes

ér

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: In the future the jJearner may have
/ to make decisions to modify ‘these aspects of the procedure and he should learn the.
basis for mak1ng these choices. Y

ENTRY LEVEL BEHAVIOR; Learner’should have completed lTessons 1 through 4. . ;
A. INSTRUCTIONAL OBJECTIVE . '

1. Terminal Behavior - The learner will particularly consider the topics for -
this unit of instruction and have any unresolved questions about this /
information answered - . i

sal,

2. Conditdons - He w111 have his EMP, copies of two papers on mercury disp
and an opportunity for asking questions’ during the 20 minute session.

3. Accepted Performance - Active part1c1pat1on in the sessién as judged by the
-Instructor. »

L . o

B. INSTRUCTIONAE-RESOURCES-

1. Available Media - EMP and copies of two papers on mercury d1sposa1 - Dean,
- Williams, Wise: "Disposal of.Mercury Wastes from Water Laboratories,"
Envirgnmental-Science and Technology, Vol. 1, No. 10, ¥971, p. 1044 and
. Maag and Hecker: "Recovery &f Mercury in So]u;ion," Journa] of ’
A Environmental Quality, Vol, 1, No. 2,.1972, p. 192. Also € slides
pertainirg to Trajning Guide Topics. .

2. Suggested Med{a - Norie - : T
C. INSTRUCTIONAL APPROACH X '
+ 1. Introduction .(2 minutes)

Go through the use of keys in the fourth co]umn of the ‘EMP to locate
related information in the Training Guide. X

)
3 2. Dvscuss the Unit Topics from the, Training Guide 118 minutes)
. Smaller Volumes of SampTe for the Test (VIT) - 1 slide .

"o . 1) sEspecially note paint ‘6 regarding volumes.
. . Automat#c Dispensers. (V) - 1 slfde . ,
w 4) Especially for acids ‘ I -
* 2) Last two paragraphs have amounts } o :
3) You must check delivered volumes o .

ot 195, . T
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c. Two Hour Oxidation (Boiling) Per1od (VII) -1 slide
1) Must do 7 duplicates over a period of several days so var1ab111ty ' .
of the sample source is more 11ke1y te show up.
‘2) Results must agree w1th1n the precision limits of the test,
+§ mg/liter. "
3) Should re-check per1od1ca11y by running dup11cates
d. Disposal of gercugy Containing Wastes (VI) - 3 g]ides
) 1) Pass ‘qut'copies of- the two papers cited in the”Training Guide.
T 2) Dean, et al: Raise the pH to 10 or higher and use a 40-50% w/v
so]utﬂon of sodium thiosulfate to precipitate the mercury as a
sulfide. Note list of reprocessors.
. 3) Maag and Hecker: Use aluminum (foil) to dfsplace mercury which.
can then be recovered in metallic form.
3. %}ydént Performance.and Eva1uat1on 4 As stated in Instructional
- bJect1ve above. .

V'Y 4
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" . GUIDELINES FOR .
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: -Determination of Chemical Oxygen Demand

UNIT OF INSTRUCTION:

LESSON: 6 of 6

IU .

ESTIMATED TIME: 10 minutes

A

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:

Discussionpof Corrected Data Sheets

The learner shou

[y
[N
”

d have an

opportunity to quest1on any correct1ons made on his data sheet.

" ENTRY LEVEL BEHAVIOR:
A. INSTRUCTIONAL OBJECTIVE:

-

Learner sﬁouId have completed lessons 2 and 4.

»

1. Terminal Behav1or - The learner will ask any quest1ons or*give any -

|

t

: explanations reggrd1ng his corrected data sheets.
I é. ‘ Conditions - He will have EMP and corrected data sheets, and, 10 minutes.

"3, Accepted Performance - Active part1c1pat1on in the session as Judged hy the

Instructbr.

N

B. INSTRUCTIONAL RESOURCES
1. AvarTabIe Med1a - EMP corrected data sheet;

C. INSTRUCTIONAL APPROACH:

1., Discussion of Corrected Data Sheets (10 minutes)

.

the ferrouswammon1um sulfate solution.

b. Ask If there are any questions or explanations about notes made on any-

of the sheets. ) -

' cl Make ahy observations that are of generaT 1nterest to the class or

. whickh stress critical aspects of thé test.

C 2. Student Performance and EvaTuat1on - As stated in the Instruct1ona1

-, Objective above. = . .

a. . Distribute corrected data sheets for the sample and for standard1z1ng

A

v

»

Page No. 37-17
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a . - A PROTOTYPE FOR DEVELOPMENT OF
®» . - ROUTINE OPERAT]ONAL PROCEDURES
’ . r - .

‘ ) far the ~
i .. } * \ Ty
oo DETERMINATION. OF TOTAL KJELDAHL NIPROGEN

. . «
s . . -, T .
~ .

- ! : }
as applied in «
WASTEWATER ‘TREATMENT FACILITIES - - S )

. - . and in -the ’ ) ’ '
L. ) MONITORING- OF EFFLUENT WASTEWATERS

.4

o - . ) 7! ( . R
National Training and Operational Technolegy Center :
Munic}pa] Operations and Training Division ~ . - . T~

" Off

ice of Water Program Operations '
U.S. Environmenta] Protection Agency |,
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W PART II INSTRUCTIONAL PACKAGE WORKSHEETS _ Lo

E. Determination of Total Kjeldahl Nitrogen . 7’ \

The Federal Register (FR) issuance in Qutline No. 1 of this Guide 11sts ;
/one method for the first phases of the Total Kjeldahl'Nitrogen Test:
.digestion of the sample to convert certain nitrogen foyms to ammonia
*and distillation to. ¥solate the ammonia for quantification. It list ! -
three manual methods for the subgequent measurement of the ammonia:
. nesslerization (for concentrations of 0.05-1.mg/1), titration (for
: 1-25 mg/1) and electrode (for concentratjons from 0.05-1400 mg/l).
\ LY
2. The dlgest1on, distillation,” ness]er1zat10n and titration methods for
" macro or micro sample volumes have been written in the Effluent Moni toring
. Procedure (EMP) format entitled, "Determination .of Total Kjeldahl Nitrogen."
There is a separate EMP for the electrode method ("Determination of Ammonia
Vo by an Ammonia Selective Electrode" )  which can be used for the ammonia Quan-
" tification part of the Total KJe]dahl N1trogen Determination,.

To determine only Organic Nitrogen, a sample is prgcessed for T®tal .

1 Kjeldahl Nitrogen, and also for origigal Ammdnia. Orgdanic Nifrogen is
the difference between these two. Organit Nitrogen can be détermined . .
d1rect1y by removal of ammonia from the sample (by bdiling or distillation) a
-prior to the digestion procedure of the Total Kjeldahl Nitrogen Test. In
addition to the Seléctive Electrode EMP, there fs any EMP for.the distilla-
.tion, nésslerization and titration methods for/hacrq samp]e vo]umes,

-+ "Nitrogen, Ammonia Determination." , ‘ '

©, 3. The ré&ference source for the Total Kjeldah ditrogen EMP is 1974 EPA ",
" "Methods for Chemical Analysis of Water and/Wastes,”*p. 175. , Other FR
SOuroes for the procedure are:

a. 14th ed., APHA, "Standard Methods for the Exam1nat1on of Water and

Wastewater," p. 437; 1
b. Book 5¢- Ghap R] 1970 USGS "Surv: Techniques of Nater-ReSOurces
Inventory,” 122

.. C. 12th ed. AOAC "0ff1c1a1 Methods of Ana]ys1s of the Assoc1at1on of N
Official Analytical Chemists,”-p, 612. . )

v .
4; The procedurl; in this EMP proz/d- a choice of macro or micro sample
volumes, and a choice of nesslarization or titrfation.for the Ammonia . p
measurement '

‘'~ 5. In the f01}0w1ng Instruttiona Package Norksheet the lesson plan=is for
digestion and d1st11]at1on of/ a micro volume of a WWTP efflyent sample
followed by nesslerization for the ammonia quantification.. _ .

’ . «

6. Each student isto procesy one sample through the digestion, distillation .
and nesslerization procedurgs and also one blank and two standards through
the nesslerization procgdure. The IPW equipmept and reagent requirements
are based on this assig nment If youcchoose a different assignment, adjust
quant1t1es accordingly. . .. ‘
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'GUIDELINES.FOR® ~ =~ - ... - ¢
‘ INSTRUCTIONAL PACKAGE: WORKSHEET : .
'§UBJECT MATTER: Determination of Total KJe]dahl N1trogen v -
, C | I "3
-UNIT OF INSTRUCTION: Sugmary of“fa elements ' -, X
ESTIMATED TIME: 5 hours. o T

. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The repprt1ng of Tota] KJe]dah]
Nitrogen is requ1réd by many Nat1ona1 Pollutant Discharge E]imination System
perm1ts . . g

NTRY LEVEL BEHAVIOR: The 1earner must, have completed Course+I, Basic Laboratony
Skills or have shown competence in the areas covered by this counse. . Course II,s )
Basic Parameters for Municipa?l Eff]uents, "is not ar prerequisite, but is desirable v
The learner must also be able to: .o

1. AdJust.pﬂ of\a samp]e . o .o ' ’ o .//

2. Use'a\spgctréphotometer : s e

3. P]éi a ca]%bration gurﬂep ' ] ' ‘ ’ . ‘~ J
‘A. INSTRUCTIONAL ogﬁecnvs 3 I

" '}. Terminal Behavior: The learyier will perform all 1aboratory work to dete
Total KjeldahT Nitrogen by e micro method and NessTerization, then will
calculate resu]ts . ./

ne

e

2. Conditions: The learner wi]] have avatlable all ne essary glassware, reagents

and equipment, and ,a copy of the Total Kjeldahl N1t ogen’ Effluent Monitording
. Procedure. ‘ )

3. Accepted Performance: The learner will choose and properly deliver ‘the correcf
reagents, correctly prepare a cali cqt1on curve and correctly perform the
final‘calculations. He must obtain at least 80% on an_overall-evaluation—
Abf ‘these- tasks (checklist Tn Lesson 3),.0r else repeat the analysis until he
does obtain _the 80% rating. '

] . !

B. INSTRUCTIONAL RESOURCES .
1. Ava11ab1e Media - , Lo v T

. a. Total Kjeldahl Nitr'ogen Eff]uent Monitoring ProcedUre (MP) -

-

/

~ . b. 1974 EPA Méthods of Chemica] ‘Analysis, page 175. - -

(

7

c.. Transparencﬁes available from National Training and Operational Technology-
Center «(NTO C). 0T-9{N) Series of'9: the fig‘res from Total Kjeldahl
Nitrogen EMP.

. Lt
“d.. A Performan e Cheqk1\§t is part of 1esson 3. '

2. Suggested Media i Video'Tape presentation showing both micro and macro methods:
of the Tot 1dahl Nitrogéen Determination. , '

RL " page No. 18-3
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. C. INSTRUCTIONAL -APPROACH: The, method pres®hted in this Effluent Monitoring, =
. Procedure is according to the 1974 EP’:hemical Methods: Manual. o
The Total Kjeldahl Nitrogen Determination may be.performed by using ‘either R P
" the-micro method or the macro method. The procedure has-been.written pri- A
marily for the micro method, althoygh suggested procedures and eqdipment “ _j?
are listed in the Effluent Monitering Procedure for the macro metfod. It ‘>
should be noted that the micro method requires a micro Kjeldahl*Digestion .
- unit and a steam distillation apparatus, If this equipment is used then the
' determination may be S@rfo(méd in the 5-hour time frame. The macrq, method
) would require a macro digestion and.distillation apparatus, and the time
required would bex7-hotrs. - )

{n jorder to pérfdrm‘the analysis in the S-hodr time frame, all reagents
except fer the co]ofimetrid standards must be prepared ‘'by the Instructor.
These are itemized later in this Instructional Package Worksheet.

- ‘1. Preparation for Instruction: o o q{ .

a. Duplicate copies of the EMP Data Sheet-and Calibration Graph . .
form for each student. |, i
b. Have on handa treatment plant effluent sample of known TKN
. concentration, so that a suitable dilution will be assigned.
" (a maximum of 50 mil1iliters/per.student will be needed.) . 4
. - ¢. Make out tags for the sample bott)es. Include information
- , required‘on the EMP example laboratory data sheet. °* Do
~ - d. Make sure that all equipment and reagents required for €ach -
studenyg to. do planned student performances ane assembled -in . 8
the’ laboratoery. For the micro method with a maximum class ‘
size of 12, two digestien racks are‘needed and at leastr‘three
separate steam distillatien units should be available. This g
allows each student to have his/her own sample. Since the
A { . steam distillations only require 10 minutes per sample, three
o « -are sufficient. ., ~ ' :
\ method is chosen for .instruction; then a digestion
i~ —-— - ;rack-with 12 burners iS«recdmmenQed as well .as a distillation
. Vo rack capable of holding the same number. For the other macro
\ ;qyipment and reagents, see Chapter 8 inh this Staff Guide. .,
' | = v . - N
Thq equipment needed for the Total Kjeldahl N#trogen Deter-
. ‘v mination is somewhat complex and consequently should be
Voo chegked out thoroughly by the Instructional Staff, peior to s

\ 3 [y
course time. . J ' ‘ L. -

. ‘. | .
2 %egueﬁcf@g?. o S oo
| . . .

!

L a. Lesson one-60 minutes. Theoretical Concepts of the  Nitrogen
\ Determination to be discussed in the classroom. :
.1 b: Lesson two-45 minutes. It is advantageous to expfiin only.the

| - digestion and to_have the student set up and begin digestion-
. of his sample. Then the Inhstructor can give the complete pro- ¢
cedure description, includjng the utility of the micro and macro
methods, sample handling aniapreservation‘and a denonstratﬁon‘of

both micro and*macro pieces gf equipment. , -,

\ s If the~macro

[N
i

' ’
! Y - v . . * A -
. .
. - !
1

L . ..
- - o - .
‘. - . . * .
. ﬂ . - .
e
M . . .
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N . ’ ‘ c ' . . 4
AN " ¢, ' Y
P .+, C. A break'!tan bé scheduled, such as a lunch’ break. dur’ﬂg the N
S d-?gestwn ,of the samp]e ! . : °
" . I d. Lesson three" %bours,e Ana lyns of the sample. This inc]udes
- the. &omp]etmn of-the’digestion,’ steam dustﬂlation. colorimetric
o determgnatmni caléculatwns #nd discussion of results. .

"IPW EQUIPMENT AND .SUPPLY REQUIREMENTS iI samp’le for digestion, plus, . ) .
1 blank hand 2 standards for Nesslemzatfon) ,
¥ t. £t B
T 1. Fpr each studént W TN e e e ey ,
. . ,“; R v . . o e R e
apf-bn . . Y‘ Yo , . . o ] ‘u s " ;’ i .
boiling I;eads *o* S R
50 ml beaker", dradyated - T T P
100 ml beaker, graduated- * - S e W Ny
"T50 m1 beakers, ‘graduated. ’ oA Cw -
10 m1 cylinders, graduated ' T e, ,
100 ml chInder, graduated . - . o, ‘ . . o,
50 m1‘Erlenmeyer flask, gradhated - - . s \’\
125 m1 ‘Erlenmeyer flasks graduated, . . .
1 700 m1"Kjeldahl flask . ‘ . R '\
. 4 Nessler'tubes scored.at 50 ml - o . ‘ .
..2,10 m1 pipets (Mohr) graduated '
e 1 xx ml pipe?, volumetrici, of'l size reqmred if samp]e d11ut1on

R . (r}ecéssary . N e P
T e n. ml pipet, volumetric .~ . ~ ° s , e
o e, 4 No. 3 or No. 6 rubber ‘Stoppers or.caps to fit the Nessler tubes. - o

-L.J—a—aNN_a—los_a

K T DA NDOTH "

.3_1\

2. Shared: Ny KR R S

. " N ‘ . V. - .‘ . . .
v : IR | : . -
a. Qgestion apparatus, micro, 1*for every 6 students

. s . b. Distillation appdratus, steam, fiTéro, . 1 for every 4 «students ) ' ,
, c. Spectrophotometer, 1 for every 3 studentses -~ ~. . s :
d. Ness]e?‘ tube supPQrt, 1 for :every 2 students /f“* L ' T
_E. IPW REAGENT REQUIREMENTS: . , A
(minimum amounts per student) L, R Y
i ~ .
- ~a, 5ol bor1c acid so]utwn. 2% ) o C
' " b. 10 ml sodium hydroxide-sodium thwsu]fﬁe so]ution A -
c. 2 drops phenolthalein solution c e . : t
de &'ml, Nessler reagent | L . o
e.“0. 18 ml. stock ammonium chloride so]ution ' ) / AT
f J0 ml digestion reagent J
- R ' ( . T
' ‘
~ . . “
/ " . ’ '
P ‘ . - . )
’ I ., £
. ﬁ. . * { . . .
o J~ 202 ' '
-‘ v < 2 , [] ]
Q - . ' ‘ /
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INSTRUCTIONAt PACKAGE WORKSHEET‘ ' S I
{ , cat al e
o SUBJECT MATTER: Determ1nat1on of - Totay ngjdah# Nitrogen -~ . v,
). o t > Y ot \“- ’
NI OF INSTRUCTION: Theorética] concepts _“’-. o oo
S Lessoy-NUMBER. 1ef 3.7 o+ S S S
' ESTIMATED ‘TIME: lhour L e S
T 4 ‘ - - "-4
- JUSTIFrCATION FOR THIS INETRUCTIONAL OBJECTIVE The student should know ¥ .
’ ﬁhat forms’ of- nitrogen this test measures and the s1gn1f1cance of .the .- e
p test 1n waste treatment p]ant operations T . ‘; :

- .7 ENTRY LEVEL BEHAVIOR The learner mist hafb«completed;Course 1, Basi¢ Laboratory
' ~Ski11s, or have shown competence:in the areas covered by this course. Course. IT
o Bas1c Parameters, is not a prerequ1s1te, but is desirgble.:

-
-

A msmucuow oeaecnve S Ty o <7
. ,4 Term1ha1 Behav1or Ihe 1earner w111 part1c1pate 1n c]as?room dlscuss1on ‘o,
. ) 2 £ond1t1ons " The Tearner w11}‘have a copy of the Tota] KJe]dahlkNitrogen e :
. %, . TEffTuent-Monitoring Proqeddre.‘ .. - .
. ,/ . ) N ' . v LS
. . 3. Accepted Performance: -The 1earner will answerWall questfbns ora]]y g1ven ¢
- > by’ the instructor ] . f ) . *?;"

i - ;-
* . [} .

L

B, INSTRUCTIONAL RESOURCES

" SEEY Avai]ab]e Medda- e \x . ’ v . 25 Cord
.. " a. Effluent Mon1toring Procedure Traﬁning Guide Notes, Section I .
b. Transparencies available from NTOTC, 0T-9 (N) eries of 9. ‘Use » vl
#8, Nitrpgen Cycle and #9 Nitrogen Transforma 1ons ) A ' ’
¢ 2. Suggbsted Med1a ‘ : "o - C .‘1"' ' . '§-~ i)y/
. C. INSTRUCTIONAL APPROACH: (Sequenc%ng) S
: <N - " ‘ o 7
AN PrEsentat1on (45 m1nutes) o~ ; o PO ' o
. - Instructor ;hould fol]qu the outline in Training Guide, Sectipn‘I -' ,-\\; o

of the Eff]uentnMonitoring Procedure t& iztroduce the student to thé .
atility of the,Total Kjeldah Nitrogen ‘Determination. The transparenC1es tTe
- mentioned above shou]d be, uséd in conjunctidn with the lecture mate71a1

g ///§ Student Performance & _Evaluation (15 minutesl .

A A
As stated in th@’In&tructiona1*533ective,above by Instructor rating.
. <~ ! * )

. “




o L e INSTRUCTIONAL PACKAGE womcuen o
P . R ‘ . 3 -
' SUBJECT MATTER: Determinat1on of Total KJeldahI N1trogen . -
HNIT OF INSTRUCTION Procédure Descr1pt1on e )

'!.' . ESTIMATED TIME 45 minutes - LESSON NUMBER: L2of 3—. ~ R

.IJUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The student must be
instructed’ in ‘the procedure steps so he can perform-the determinat1on

. in the Iaboratory T

© & ENTRY LEVEL BEHAVIOR: The learper must have “completed: Course I Basic Laboratory
Skills_or have shown competence in the areas covered by th1s course. Course 11 -
Basic Parameters, s not a prerequ1s1te but is; des1rab1e * He must have com-
pleted Lesson I of « th1s IPH

o)

¢ * . ‘ 7
.. . RN : - N |
‘ A. INSTRUCTIONAL_OBJECTIVE h ’ ; o, o ;‘ .
. Terminal Behaviobr: The\]earner will begin d1gest1on of his sample, then
particwpate in cIassroom d1scuss1on of the/compTete determ1nat1on

2. Condltlons The Iearner will have a copy of the Effluent Mon1tor1ng

w ot Froceaure, otaI KJeIdahl N}trogen Determ1nat1on ‘ 7 ) f
C A 4 + . ,
3 Accepted Performance Iearner will ahswer aII questlons oraIIy .
given by the Instructo ' . , .t
'. g . - - . .. . * N M
8. INSTRUCTIONAL RESOURCES: ', o N - )
1. Available Media: EffIDent Mon1tor1ng Procedure Total KJeIdahI N1trogen ;
- and’transparences avai]abﬁeﬁfrom NTOTC, .0T-9_(N) Ser1es of 9. Use:= - = .«
! g La. # Hacro Digeation Apparatus T B oot .
Q. ‘ b. #2 Macro Distillation Apparatus T - - .
. c. #3 Micro Digestion Apparatus - ‘. | S
- d. #4 Micro Steam Distillation Apparatus v . : | '
. e. #§ Micro Steam Distillation Apparatus .. : ' .
’ ‘4‘2 Suggested Med1a Video Tag: showing both micro and macro methods. for l;ﬂ
e o ®
. C INSTRUCTIONAL APPROACH: (Seguenc1ng) L ‘ ,‘ : '
R . 0 . . .’ F. .
N resentat1g (30 m1nute$) . .. . L
- .. .o Instr r“should foIIgu the outline of 'the procedures covbring topics
s listed™ He should explain the digestibn step and'have the students
" «+ . . go to the labdratory te start digestiop of a sample.. Thep the-students
. . return to the cIassroom and the Instructor diséusses the cOmpIete :
’ . ' " procedure. - . ‘ ) ) v
»71 . ‘ r L . ‘ i . ) l . . . L ]
- 8 ;‘ ¢ ., X ' . : v, h 7. B ‘
. N - ":w’ \ /
. g4 .
oo T T e ' gt 189,
B ‘ . , A : . age-No. 18=9,

n.l - . t " —~ ’ . * ,b .
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v

B‘., 'It should be emphasized. again-at this point that the Total .

KjeTdahl Nitrogen can be performed by either the macro. or the
micro ‘method, and the differences should be,noted. In addition,
the diffosence between thetcolorimetric and titrimetric deter-
minations should be explained. The. flow chart on page 5-5 of

'.twp should be used for this pirpose.
2. Student Performance % Evaluation: (15 minutes) ‘ .

As stated ‘in Igs‘tructio}i‘él_ Objective above- by Instructor ra;ing,
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INSTRUCTIONAL PACKAGE WORKSHEET - ‘. '
. . - \ ~ . -
SUBJECT MATTER: Determination of Total.Kjeldahl Nitrogen,
UNIT OF INSTRUGIION: Analysis < ‘ ) ’ .
-~ L 5 ‘-‘ - . . . -
LESSON NMBER: 3 of 3 /{ L . . 7
. - . -

. ESTIMATED. TIME: _3% hours

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:- The student should perform

_ the detqu;nation with Instructor observation and supervision so he cam later

- do the andlysis correctly by himself. ' -

. ENTRY LEVEL .BEHAVIOR: The' learner must have completed the ‘Basic Laboratory !
Skills course or have shown competencé in the areas covered by this course. .

Course II, Basic Parameters, is not a prerequisite‘ but is desirable. He

must have completed lessons 1 and 2 of this series. The learner must also

“be ab]e'tp perform the:following: o ) .

P

1. Adjust pH of 5 sample
2¢ Use & spectrophotometer : .
3. Plot a calibration curve - ' '

A INSTRUCTIONAL OBJECTIVE: S L

1. Terminal Behavior: The learner will perform tie Total Kjeldaf Nitrogen
" Determination by ghe micro method gnd Nesslerization, construct a cdli-
bration curve and do the @nal. caTculations-according to the Effluent
Monitoring Progcedure: : T Y

2. Conditionsg‘ The learner will have at his dispoéa] all the necessary s
- equipment and reagen®®and the EMP. :

b “~

. * o\ ‘ ¢ -

3. Accepted Performance: The student must obtain an 80% on an Instructor
checklist, or repeat until he does. (See C.3. Student Evaluation.) Mote:
-The checklist includes a .section for the_cempletion of the student report
form. : N ) ,

¢

. o ’ ’ P
'B. INSTRUCTIONAL RESOURCES: . . .

4

1. Available Media: Total Kjeldahl Nitrogen Effluent Monitoring Procédure,
and transparencies available from NTOTC, 0T-9(N) Series of 9. Use:

T .

-a. #6 Adding solution to-form alkaline layer,'‘and
b. #7 %:Transmittance and Absorbance Scale

2. S ‘ed Media: . :
uggf,a't. . ) . )




C. INSTRUCTIONAL APPROACH : (Sequenc1ng)

Presentatlo; 5 minutes) ST I _ )

~ A11 students eam-d1st1111ng the sempl‘e should bé ‘supervised very,
very closély. “Thé Instructor should demonstrate use of steam dis-
tiNation apparatus prior to the student operat1on

2. 'Student Performance (3 hoursf P S

L8 #

Q. Student,f1mshes digestjng sample
b Student stgam distills.sampTe (micro method) \(

. Student prepares standards for calibration curve Nesslgruatt%.) .
d. Student,. using stahdards ‘and sample, plots caHbrat1on curve, a

/ . obtains ammonia concentration. Y
. *e. Student calculates final Total chefdahl N1trogen cdncem‘.raﬂon .
f. NOTE: With a tim& frame of 3% hours, e is at least .30 minutes " .
. . available at the end of the analysis for'giscussion of results. ' N
3. Student Evaluation: Accepted'perfbrmdn'iqe a&ﬁ%nﬂbned in A.3 aboye <
- will be evaluated by the Instructor u".~:1’ng checklist Tike the fgllowing:
. "EXAMPLE PERFORMANCE CHECKLIST ' T
- for the . ' R
\ TOTAL KJELDAHL NITROGEN DETERMINATION - v
", A. Cqrrect reagents ysed in digestion and distiuaﬂon. ©OYES__ N0 C '
B. Reagents delivered properly C _' BN y . YES__NO_ -
. C. _T\tration procedure performed’ correct]y, (if '"T1trat1on used N YES:_‘__NO_'__
D Calibration curve prepared correctly, .(1f~ Ness]er\zation used.) YES_ NO
" E. Calculatigns performed cqrrectly. Do . YES__NO__
/F. CalcuIatibns'evalua«ted by written fmz were correctly done. . YES'__'__NO . *
¢ 6. Final evaluation for r-edord: SATISFACTORY : . UNSATISFACTORY
. . ) . ‘ ' i
L] "
: P \\ -
STUDENT -
- . \., .:*, v ‘: . te 3 #
t. , INSTRUCTOR P ST
.'. L. N { * !
L. A SN )

g \ o207 s T
. ) ) _’ . i.‘ . - , .

. .
' . RE] s ¢ 7
: : 2 , L )




. - A*PROTOTYPE FOR DEVELOPMENT OF
: . ROUTEyE OPERATIONAL PROCEDURES

-

v fc')r the
) a ..~ NITROGEN, AMMONIA DETERMINATION
» \‘ .
\\\ ¢ 'v‘
v \\\ %
\ ' /.o
e ! o -
- k D L '
A - %7 5 / ¢
o . < . ) l . i
N 2
~ . .
‘ , as applied in
WASTEWATER TREATMENT FACILITIES
and in the
MONITORING: OF EFFLUENT NASTENATERS
.
. .

N

o’ - A . /
y : National Training ;nd Operational Technology Céhser
. . » . ~-Municipal Operations and Training Division.

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

* CH.N.am.ipw.2¢.6.77 B

208

7 -

page No. 19-1




. )

* PART 11 INSTRUCTIONAL PACKAGE WORKSHEETS ' . .

4

|
F. Nitrogen, Amonia Determination , R ‘

1.”The Federal Register (FR)=issuance in Outline 1 of this Guide Tists one
method for the .isolation of Ammonia from a water sample, i.e., manual ,
. distilldtion at pH 9.5. = - - 7& -
. N . o 4
, In a footndte, #4, it states. "Manual distillation is not . .
' required if comparab111ty data on -representativé effluent ‘
samples are on company file.to show, tha; this preliminary
distillation step is not necessary; howéver,, manual d1s-
, - t1113t10n will be required to resolve any controversies.'
v The same' FR issuance lists three’ manual- methods Eﬁr the measurement of
. . the isotated Ammonia;._nesslérizatior®(for concentrations o6f 0.05-1mg/1),
d ti;rgtlon (for 1- 25mg/]) anﬂ electrode (for concentrat1ons<from 0. 05 1400
. mg 1

4 . . : . ? .

2. The d1st111at1on, ness]er1zat1on and titration methods for macro sample -

P " volumes have been written in the Effluent Monitoring Procedure (EMP) . - . -
format entitled, "N1tyogen Ammonia Determination.” There is a separate

k s EMP for the elect de method, "Determination of Ammonia by an Ammonia’

_Selective’ Electrode.” The distillatton, nessTerizatwn and titration

_ methods ‘for both macro and micro sample volumes are_ contamed in. another

~‘ Y EMP "betermmatwn of Total’ KJe]dah] Ni trogen "o

4

& 7 .t

{ .

)3 The reference source for the N1trogen Ammonia Petermination EMP, is 1974 ]
*,EPA "Metheds for-Chemical Ahalysis of Water and wastes," p. 159, Other
' FR sources‘ for the procedure are . N . ‘

-
4. 14th ed., AI:)IA,“"Stan'dard Methods for the Examm,atwn 'of Water and-
.. Wastewdater,* p. 410 (Distillation) and p. 412 (nesslerization);

!

[}

<
"b. Part 31 4 1975 "Annual Book of ASTM Standands," p.-237; -

B c. Beok 5, chap A], 1920 USGS "Survey Techn1ques of watef Resources *¢.
.« . Inventory," p. 11 ﬁ. - '.

Lo d. 12th ed., AOAC,- "Off1c1a1 Me!chods (ﬁ Ana]yses of, the Assocfation of
Ct . - Official Ana]yt1ca1 Chemists,"-p. 614" R ;

4. The procedures in this EMP are for macro samp]e volumes with a cho1ce of
ness]erizatwn of Qtrat‘non forthe amnoma measurement.
N4 A ‘
5. In. the fo]]omng Instructional’ Package Worksheet the lesson plan is for "~
distillation of\va_macro voltme of a wastewater Treatment Plant effluent
sample fo]]owed by titratien.

6, Students are to work, in pairs to distﬂ] and titrate one’ samp]e The
"+ IPW equipment and reagent requirements- &re’ based on this assignment. ,
: " If you.choose a different assignment, adjust quantitites accord1ngl\y L,

& ) ’ ‘ $ o

. . . -
~ : 1 : : L - . /
: ” - - . M .

b
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) ") GUIDELINES FOR - .
¥ INSTRUCTIONAL PACKAGE . WORKSHEET |, 7
SUBJECT MATTER: Nitrogen, Ammonia Determinatton -, . )
. ~ . Ao S .
- UNIT OF INSTRUCTION" ) _ - A R
] ‘ . ’ \ ‘“ PR *
LESSON NUMBER: _ 1 of 1 o BRI N
ESTIMATED{TIME 11/2 hours™ -t S
JUSTIFICATIDN FOR THIS - INSTRUCTI@NAL OBJECIIVE Thes 1earner should know how )
to perform the distillation procedure for the detémination of ammofiia = - "~ e
nitrogen since tt is requn:ed by many National Poﬂ'utaﬁt D1scharge E]imiaatwn .
System permts N < i i -»
-ENTRY. LEVEL BEHAV‘IOR .The learner m must’ be able to: - . o ‘7 Lt
VT, D v, o s 4 S
. 1. Pérform bas1c mathemat1c‘aJ'bomputat10ns o T
. " .2. Handle reag;nt -chemfcals ‘safely. . - '\‘ , T .
v, 3. Be fami;l ar with Iaboratory apparatus. L. ) L s
4. Understand terms sith as liters; millid{t * gram, .and mi]hgram T
. 5. Understand the-term normality, to- the. ex‘tent tha‘t 1t isha, chem1ca1 s' T /'1 :
‘ way of expressing C'oncentration ' , P .
6. Perform weighings on“ana‘ryt}cal :and *tr'lpr(balances - K
-7. Clean labdratory glassware. . U SN N
8. Prepare chemjcal solutions. = . + 777 Eog ] ,
9. Perform a,titration. -, o . R s )
X"IO. Use a 'co]orimeter.. S N
A. CINSTRUCTIONAL OBOECTIVE - . .~ oo F o Td
1. Terminal Beha{ior * The 1earner will’ exhibit J;\)'v‘opev‘ technique while ‘ \
- determining the amnonia-nitrogen content -of " »a, wastewa,ter,treament .
plant effluent. Y .. S C L
2. Conditmns The leawner will have. the use of tha attached EMP and, )
-, all chemica]s and equ;lpment Hsted n i, e AR REVE
_ 3. Accepted Performance: The use of proper technique 1n performing the
test will be juagea Ry the 1nstructor, . St e o
,- B msmucruow RESOURCES - y f- S RS
' 4
1. Amﬂaje Media; 8 m1nute slige-tabe. XT 67 Determination of Aninonia Nitrogen*
C. INSTRUCTIONAL.APPROACH (Sequencing), . '+ ‘ o
" Classroom - discussion of the 1mportance qf the NH3-N 'determination by
_the Mstructor and the use of an audib[visua] unit, XT-67
. *Available from the U.S. tnv1r&mta1 Protection Agency, GfFice of Water. .
. Program Operations, Natiorial Tra.ining & Operational Technology Center, Cincinndti, * v
Ohio 45268 i . ] . DA
| o - . ’ \’210 .. L
| .« o | /4. | | Page{Np; 19-3
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S . .. vt . S

. ) " AN
2. Laboratory - determination:of the NH3 -N concentration of a wastewater .

; treatment plapt effluent. R Y T, ‘

3 C]assroom - discussion of calculations. - . ' ) -
4 ‘Classroom - final discussion of the procedure. .

D. EQUIPMENT AND SUPPLY REQUIREMENTS CoL T T -
(Matcro distillation plus t1trat.io’n of 1 samp]e per 2 students)

- * .
1. For-each student e ’
/ ‘ — )
AH uipment’ 1s shared; see below . o ’
5 hred:. o
2, Shared: ., .
L . ' B . b
*  beaker, 50 ml (1 per 2 students) ' ‘ ’ Cy
beaker, 600 m1 {1 per 2 students) - PN
, boiling beads, glass, 5 mm (6 per 2 students) oL E .
‘ bottle, glass, 100 ml dispensing {1 per 2 students) ' o )’ ,
. bottle, glass, 1000 ml with glass stapper (1 per 18 students) , S
bottle, glass, 1000:m1 with rubber stopper (1 Pper 18 students) C .
. buret, 50 m1 with 0.1 ml graduations (1 per 2 students) :
L buret clamp~(¥"per 2 students) - )
cylinders, graduated, 100. m1 (2 per 2 students) ' (
*cylinder, graduated, 500 m1 (1 per 2 students) '
"distillation assembTy (1 per 2 students). Diagram is 1n Kjeldah] Nitrogen
- EMP in equipment 1ist. ) . '
-Meker burner s L.
"7800 ml Kjeldahl flask '
. -KJeldahl spray trap, connectfng bulb, 55 mm ( X ]
. -Graham or Allihn condenser, 16 inch - . Lo,
: -~vubber stopper #3 ) < ‘ , ‘ .
-rubber stopper # '
f]ask Erlenmeyer, 500 ml (1 per 2 students)
f]ask, vo]umetric, 1000 m1 with stopper (1 per 18 students)
-, stand, t1 tration with procelain base for buret. ) ' )
E. 1PN REAGENT REQUIREMENTS : . B ’ ‘/,, -
(minimum nimum amounts per student) . T, \
D;A‘ \4 ./‘ . 4 :

‘104 sui?bée%lv‘g’ent
. pH paper# strips, §hort range to test at pH g 6 .
10 ml sqdium hydroxide (IN) - . . ’ N
25 ml+ e buffer Ny : .
50 m} bB#c acid solution (2%), =~ °
90 ml (maximtmi standard su]rfulric acid solution (0. 02N) .
3 drops mixed indicator . . .t
. 100 ml anmonia-free d)st‘i e water ’

. .
- * e
A ,
. . ’
. . ] y
£ ¢ . i 0 -
N o . ) - , 3 - . .4
.




. PROTOTYPE FOl DEVELOPMENT OF ;
. OUTINE OPERATIONAL PROCEDURES*
c< 5 '
- : FOR THE
C . e = - ‘.
DETERMINATION OF NITRATE-NIT&ITE NITROGEN AND
OF NITRATE-NITROGEN, CADMIUM REDUCTION METHOD
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PART II

. are limited, and the test is required intermittently.

- The brucine sulfate method might be preferred

. The procedures in this EMP age for determ

5.

. Each student
" one standard .a

L] .

INSTRUCTIONAL PACKAGE WORKSHEETS N

* G. Determination of Nitrate-Nitrite Nitrogen and “of Nitrate N1trogen; Cadm1um .
Reduction Method . ) .

The Federa] Reg1ster¢(FR) issuance *in Outline No. 1 of-this Guide 115t$. .

" two manual methods to determine Nitrate (as N): cadmium reduction and

brucine sulfate (formation of a complex).

. The cadmium reduction method has been wr1tten 1n the Effluent Monitoring

Procedure (EMP) format-entitled, "Determination of Nitraté-Nitrite Nitrogen
and: of Nitrate Nitrogen, Cadmium Reduction -Method". The simpler equipméWt

and techniques required are ideal if equipment and experienced persqnnel
Furthermore, the

method yields data for concentrations of nitrate plus nitrite, of nitrate

and of nitrite.’ ) )

If only nitrate data.is required, the time involved in using this method
becomes a significant consideration when testing is done on a daily basis.
An EMP for the brucine -
,sulfate method is in preparation. - : *

. The reference sdt?ce for the Nitrate-Nitrite, Nitrate Nitrogen, Cadmium

Reduction Method EMP is 1974 EPA "Methods for Chemical Analysis of Water .
and Wastes," p. 201 The only other. FR source for the' procedure is:

. 14th ed., APHA, "Standard Methods for the Exam1nation of Water and
Wastewater," p. 423. i . \

) ining Nitrate plus Nitrite (asN)

and Nitrite (as N). Nitrate (as N) concentrations are obtained by calculat- -

ing the difference of the above. The EMP also includes. the calculation of X
iNitrate (as NO3) ‘and of Nitrite (as MO3) in case permits reguire these d
fexpressions of the data. -

In the following Instructiona] Package Worksheet (IPW) the lesson plan
~i$'for determining nitrate plus nitrite, then nitrite in a syhthgtic sample,
then doihg, the ca]cu]ations 1isted above in 4.

to prepare one reduction column and then process one blank,
one sample to determine nitrdte.plus nitrite (as N)

concentration. He is-also to process one blank, one standard an same
sampTe to determine nitrite (asN) concentration. The IPW equipme rid )
reagent requirements are based on this assignment,  If you choose a different
‘assignment, adjust quantities accordingly. -~ : T
= - . _ ’
. , ! ;o
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:, : - - GUIDELLNES FOR \
[ i INSTRS NAL: PACKAGE: WORKSHEET
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~

SUBJECT MATTER: 'Nitriter+ Nitrate Nitrogen, N1trit§.&it¥dﬂen, and *Nitrate
Nitrogen ' ' 4

UNIT OF . INSTRUCTION: Summary of 1 Elements o ‘
ESTIMATED TIME: 400 minutes ( “ o L

'JUSTIFICATION FOR TH#INSTRUCTIO L.OBJECTIVE: The testing of N1trates and l
Nitrites (NO3 -N; NO2 -N; N03, N 2) is required by many Nat1ona1 Pollution ) ’[

Djscharge E11m1nat1on System Pdrmits, - . . ‘ S

ENfRY LEVﬂE BEHAVIOR: Learner must know how to.weigh to 4 decimal places =
on an ana]yt1ca1 balance, how weigh to two decimal p]aces using a -
triple beam balance, how to medsure the volume of 1iquids with a pipet -

. and a.qraduated cy11nder, how §o measure pH using a pH meter, how to make
. : sp’trophotometmq measurementy using a spectrophotometer, how to plotf
interpret graphs, how to splve subtraction prob]ems involving decimals
and’how to muﬂtib]y and dividef factors in a fract1on

A INSTRUCTIONAL,OBJECTIVE.

1 Terminal Behavior: The leprner will.assemble the required equipment -
« {including 1 reduction column), .copperize cadmium and fil1 a reductipn -
column with it, prepare ajblank, one nitrate standard and a sample, pass
- * each through tge reducti co]umn. add color reagent, measure the ab-
sorbances, construct a c 11brat1g’fcurve using absorbances obtained .by the
c]ass and obtain from itja mg NO2 + NO -N/1liter result for his reduced

samp]e. He will also prepare a blank, one nitrite standard and a samp]e,
add color reagent, measyre the absorbances, construct a calibration

€. resu]t for his non-redyced sample. He w111fca1cu1ate and report the
efficiency of his column using the-absorbance values for the two.standards

Z he tested. Then he will ca]culate for hi$ sample mg N03-N/11ter,
mg N03/11ter and mg.NO /11ter He will give the 1nstructor a completed -

" data sheet and will have an opportun1ty to, discuss the test, samp]e
dilutions, applying column efficien data and interferences, to the test
/All work must be dagpe aécording to tl e EMP. . b

2. Cond1t1ons be1ng provided with classroom instruction, the required
equipment®and supplies, one sample, a copy of the EMP, a copy of ‘the-
data sheet, two pieces of graph paper, and a total work1ng time of 290
minutes. . . i o
3. Accepted Performance: TRe -learner's techniques must be sat1sfa6tory
. . - acFording-to an Tnstructer’'s rating and the learner's answers must
be the same as an instructor's answers calculated from the same data.

* . -' N . ) '.214 . . ) » ‘ 1‘-
o "‘ -, N I~ ' \ . : ' A Page Ne. 20-3
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B. NSTRUCTIONAL RESOURCES:

1. Available Media: EPA "Methods for Chemical ‘Analysis of Water and Wastes,"
EMP. on Determination pf_NO3 + NQZ-N and N03-N, EMP (p. 48),~Exapp]e¢0 ta |

Edufggpﬂt and. Supplies, one 21 minute CCTV cassette on "Preparation of ‘ {
the Cadmium Redu§t1on Column" and the following numbered overheads (1) v

#1 “Data.obtained from the Cadmium Reduction Method" A | L
#2 EMP (p. 9) "Figure 1 Reduction Column" ’

e

#3 Overview of steps for "Preparation of Reduction Column"

#4 QOverview of EMP Procedures E, F, G, H and L,
> Nitrite Plus Nitrate N1trogen"

#5' Overview of EMP Procedures I,

- . Nitrogen".

f. #6 EMP (p. 48) "Examp]e Data Sheet"

Qo oo

J, ¥ and L, "Detenmjnation of Ni

o

g. #7 EMP (p 49) Calibration Graph for Total NO2 + NO3 N with curve ’

- : drawn from example absorbances on the EMP,Data Sheet ’
- h. #8 EMP (p. 50) Ca]ibrat1on Graph for NO2 -N with curve drawn from

. example absorbances on the EMP Data Sheet
i. #9 "Example of Calculating Column Efficiency" g
j. #10 EMP (p. 47) "Key to Data Sheet" which summarizes how to obtain

'\.

|

"Determination of \

triite

] ' v

i

“five- nitrogen values from the test data, using format of the EMP
Example Data Sheet (. - ¢
. #11 A summary of "Removal of “Interferences" from EMP Procedures D,

F and 0
2. éuggested Medta

4

None

-

-

€.

INSTRUCTIONAL APPROACH: The.method presented in the Effluent Monitoring P ocedure
(EMP) s accordinq to the. EPA Methods Manual. ' Procedures to determine total
hitrite plus gitrate nitrogen by the cadmium reduction method and alsq nitrite
nitrogén by colorimetry ‘are included in entirety. The nitrate nitrogen in a
sample can be calculated from the data obtained by these procedures.
some permits require the data as nitrate and nitrite. the EMP include
calculating these concentrat1on’“irom the data obtained using the EMq
procedures. .

iSince
;

-

!

!
1. Pregarafion for fnstruction: o

‘ i
*a. Use 1ist of equipment in D below to supb]y laboratory stations for °
- each student.

b. Make one glass reduction.column for each student. ’,
c. Prepare all necessary- reagents as listed in E below.
d. Clean all glassware. .

- e, Duplicate copies of the EMP data sheet, two for each student. .
f. Duplicate copies of the two EMP ca]ibratioh graph forms for eadh
g. Check pH meters for proper operation. ) ,

h. Check spectrophotometers for proper operat1on

~ A}
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d. Break ~ 15 m1nut¢s

- , - . r ‘ , Py

) * b Y o .
2. Seguéncing- ' /’, . ] :). . U

.~

a. Lesson one --70 minutes . . )
b Break - 10 minutes . .~ - .

(Alternative: A break of any length could come here stnce lesson one
includes storage directions for the newly-prepared column.)

c. Combination Presehtat1on: .1 ' C : . I

Lesson ‘two - 60 minutes :
-Lesson three - 20 miputes - ) - - &
_ Lesson four - 40 wiinutes * .
. There.can be*no break between lessons twg and three*since coior
=2 development of the reduced blank and sta dard must begin within -
15 minutes of the reduction process. ' To compensate for student
differenees in accomplishing lesson two, classroom presentat1ons of _
lessons two and threk can be combined: intd one session so students

& can do the laboratory work for each w1th no classroom break between

.. Since lesson four involves the same laborato?y—techn1ques as lessons
two and three, all three lessons ¢an be inclided in the- same c]assroab

sessio ) ©oe '

* *(Altern&tive: Lo | “J; L %?
(1) Lesson two = 60 minutes ' P
(2) No break . ’ . N T,
(3) Lesson three 20 minutes q . ‘
(4) Break - 15 minutes ~ ™ -/ { -y

¥

If lessons are presented in numerical order, thﬁs is the longest
. break you-can allow from the end of lesson. three to the end of
lessgn seven. . ) L -
If lesson-seven [as app11cab1e] immediately fo]lows lesson four,

break up to 60 minutes.may be al]owed o/ ;

(5) Le;sson four, -, 40 minytes) ° v

i~ )‘

(NOTE: If the lessons' are presented in numerical order and a 15

minute bredk was given after lesson three. therg should bé no break
given now.) - - L ) R

(Alternative: If lesson seven [as applicable] s to follow lesson
four, this break can last up to BQ'm:nutes. »Subtract any break '
given after lessofi three,) :

-’

-

“e. Successive Presentations:

Lesson seven (as applicable) - 25, m1nut93/7 .

Lesson eight (as applicable) - 25 minut

Lunch break - 60 minutes ,

; - 216 » . ’ Rage ﬁo. 20-5 ,

)‘Q_" ’ Ve




.

&

A v
- ) :
is ‘sequence was chosen so students can do ‘the spectrophotometrﬁc
measurements and calibration curve far. the reduced nitrate standards

and sample. This completes ‘this- half of the tota] work1load and pro-
vides for a 1og1ca11y placed. long break.

Y

(A]ternatiﬁe 1f a 1ong break is not desirable at this-point, the

"lessons can be presented in numerical order. For this chafce, only

15 minutes: is available fdr a break from the end of lesson three to’

the end of 1esson seven. ) Cw t '

& Comb1nat1on Presentat1on . | ;¥ S ‘
Lesson five - 35'minutes .
Lessor} six -‘J‘S minutes ‘ Jj: |
Lessons five and six’ 1nvo]¢g the same 1aboratory techn1gues so the
c]assroom presentatiens are easily combined. - . Y . -—#\
( 1}erﬁat1ve: ' . | i ,
(1)'Lesson five - 35 minutes =« - o A

g..

(2) 'Break - 15 minutes

, . 7 - ) .
If Tessons are presented in numerical é:der, this break is ,,/’ ‘
allowable only if no break has occurred since the end of lesson
three

If ]esmgﬂ seven [as applicable] fo]]owed lesson four, a bré&ak vp
to 85 utes may be allowed. c

a
3) Lessoﬁ‘six - 15.minutes)

-—

Break - 10 minutes

If lesson \§£§ presented in numerical order, 15 minutes is the longest
allowable kreak here provided no other break was given since the end
gf lesson thrae. giJ

,f¥ lesson seven (as app11cab1e) followed lesson four, a break up‘to

85 minutes may be allowed. Subtract any break time given.after lesson
five. ) , . - .

. .
A .. »

. Lesson seven (as appljcab]e) - 15 minutes

' : .
The classroom presentation and work time applicable to the reduced
nitrate standards and sample was done earlier, Students only meed a

. reminder in the c]assroom before doing the §bectr0photometr1c

measurements,

(A]ternptiye: Lésson seven - 40 m1hﬁtes. If lessons are presented
in ngmeri;a] order, all spectrophotometric measurements are done
now.

. . ‘ a
L. - ;o

[} .
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. (Alternative: If lessons have been presented in numerical order, -

. only one 15 minute break ¢an be given from the end of lesson three to the
end of Pesson seven. In this cfse, a break of any length could come
now since the remaining Tessons involve ‘calculations and a summary

session.) N

i. “No break

.
. - * - ' %
N

i. Lesson eight (as applicable) ¢ \15. ri/u’nute;s ) S

See explanation under lesson seven,
- e ¥

t

(A]ternative’é Lesson efght - 40 minutes. I.e_ssons w:re presented
in numerical order, both ca]ibration*chrvg§"are constructed now.)
. No break R o R “
,(A]tfer.rlatf\}e: A break of any Penéth could be scheduled.)
ngpn nine - 25 minutgs - e v ;\;
.:..Bi*eak - 10 \m’inutes ' - -
(Alternative: A break of any length can be schétuled. )

)

. Lesson.ten - 25 minutes

LT * . - e
. Mo break ‘ ‘ " B

{Alternative: A break of any length can be schedu]ed.)
p. Lgsson 11*- 30 minutes hd |
' D. IPW EQUIPMENT AND SUPPLY REQ‘[f:IREMENTS: .

. & N
“a.m. - 1 blank, 1 nitrate standard, 1 samgle
p.m. - 1 blank, 1"nitrite standard,” 1 sample

* 1. For Each. Studentt ) -
R S\ ¢ * \
1apron | .
14beaker, 150-ml )
3 beakers, 250 ml -
. 1 beaker,-400 m] ..
-1 weighing boat (for cadmium)
1 wash bottle, squeeze type \
1 glass cotumn forgreduction
1 cylinder, graduated, 50 m1. - o

)-e¥linder, graduated,\JOO ml - V. )
3 flasks, 250 ml Er]en\mM(l‘f lessons are done in nuperical order,
you Yeqd 6.) ) - S o
+ 1 flask, 50 ml volumetric with stopper (if diluting samp@» .
2 flasks,- 100 ml votumetric with stoppars (If lTessons aredlone in
numerical .order, you need 4.) - - e -
1 pair rubber gloves : SN 5 -

. . ‘ ae

1 pair safety g*zs?es .
i \ S

e - g

_ Page No. 20-
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w - } three inch length rubber hose (4 cm IB) ) _ .
*1 pH meter (avoid sharing, uses time) .

‘v 1 pipet, Mohr, 10 mi ' .
a ipet, volumetric, 25 ml

' 1-3 pipets, vo]umetr1c, 50 m
' 1 propipet bulb .

2 clamps, on€ screw-type and one p1nch cock
" 1 sieve, 60 mesh
. A spatula or stirring rod to transfer Cd to co]umn e
1 wad of glass wool for golumn - -
1 copy EMP data sheet ) - v
Voo “ 1 copy of the two EMP cahbratwn graph’ forms -
2. Shared: ] . \ )
balance (to we1gh approximatety 20 g Cd) per 3 students (You can pre-weigh )-
very large funnel coritaining fluted filter paper (for Cd rinsings) set
in old bottle per 2 students

14

’ 1 set, volumetric pipets (1.0, 2.0, 5. 0, 10. 0 ml) per 4 students
o 1 gne or two milliliter pipet graduated at 0.5 ml per 4 students '
1 two milliliter volumetric pipet for each bottle of color reagent’
1 spectrophotometer per 3 students . . « i,
- - 1 spectrophotometer cell per instrument "
1 gpatula by each balance (if studerits are to weigh out the Cd)
1 support stand per 2 students. -
. 1-snap-cTamp buret holder per -2 Students™~ ~ L ) N
E. IPW REAGENT REQUIREMENTS- (minimum'amounts per, student) / . ‘ ‘
4 liters disti)ﬂed water, nitrate-nitrite free
v - 480 m1 concentrated ammonium ch]oru{e - EDTA solution (300 ml for every
B .. 50Quml of dilute solution required) . S
p 800 mT i lute ammonium chloride - EDTA solution SRS *
. 12 ml, color reagent (sulfanilamide, phosphoric acid, Marshalls reagent)
Stgre in dark bottle in refrigerator. .
] cogcentrated hydrochloric acid in dropper bottte for pH adjustment
~ 1 mt concentrated agmonium hydroxide in dropper bottle for pH adjustment
(may not be required if sample is synthetic o r -
60 m! hydrochloric  acid, 6 N , p . < - P
- 200 m1 copper sulfate’ so]ution, 2% . . .
’ 11 m) potassium hitrate stock solution. -Refrigerate. One liter is a
convenient--amount to prepare accurately. . .
10.0 ml potassium nitrite stock solutiog. Refrigerate One 1iter is'a
~ convenient amount to prepare dccurately.
. "~ 20 g cadmium, 40-60 meSh. If not available from ‘a comercial source, file.
Pt cadmium sticks with a coarse file an®%ollect the granules which will -
o . pass a°10 mesh.sfeve and are retained on a 40, then’ a 60 mesh sfeve. Use
) - a hood. - Wear rubber  qloves and a mask., -, a .
about 100 ml each of pH buffers 4, 7 and 10 1 'students are to check the'.
caHbration of their pH meters . TN

- . R -
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- *_ THE FOLLOWING SOLUTIONS ARE.UNSTABLE. Prepare just before'use. )
g K

25 m1 1.00 mg NO,-N/liter splution to activate the cadmium redyction column.
) Dilute 1 m s%ock potasSium nitrate solution to one liters *
15 m]1 potassium nitrate standard solution. .Oné liter is onvenient -
amount to prepare accurately. (You might use up t ml more to prepare
1 liter of sample. See below.) . v
15 m) potassium nitrite standard solution. One liter is a convenient amount
to prepare accurately.. (You.might use up to 90 ml more to prepare 1 liter
of sample. See be]ow.) ' ) .
. 50 ml sample of up to 1 mg NO, + NO -N/]iter You can use the standard
solutions of each form to Erepar this. Forty m1 of each in one liter
give's 0.4 mg/]iter of each form for a sample of 0.8 mg NO2 + NO3 N/]iter
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GUIDELINES FOR IR
INSTRUCTIONAL PACKAGE WORKSHEET -

L L4

SUBJECf MATTER: N1tr1te + N1trate N1trogeﬂ N1tr1te Nitrdgen and N1trate N1trogen

UN}T OF INSTRUGTION Preparatign of Copper-Cadmium Reduct10n Column (EMP o
Procedure C) ’ > . ‘ ‘

LESSON NUMBER: 1 of 11 - v .
. ESTIMATED TIME: 70 minutes

JUSTIFICATION FOR THIS }NSTRUCTIONAL OBJECTIVE To determine N03-N in g sample,
the 1earner must prepare a reducfﬂon column to reduce nitrate to nitrite.

- //
ENTRY LEVEL BEHAVIOR Learner must be ‘able to- -measure the volume of 1iquids with
a graduated ey11nder & ,
l* "
A. INSTRUCTIONAL OBJECTIVE: ' B -
1. Terminal Behavior: Learner~w111 set up a Functioning copper-cadmium .
reduction column according to the steps in EMP Procedure C as stated
or described in the information column. .
-
2. Conditigns: Learner willbe g1ven the EMP, the necessary equ1pmeﬂt two
qscopies o% data sheet, 40 minutes and no ass1stance
3. "Accepted Performance Learner must accomg11sh terminal behavior to the
satisfaction of an ?nstructor rating. - (Particu]ar]y note the proper flow'
rate ofi7-10 m]/m1nute ) - .

-
I

* B. INSTRUCTIONAL RESOURCES:

1. Available Medda: Copies‘of EMP; three overheads™ (1) "Data Obtairied
from the Cadmium -Reduction Method," (2) EMP "Figure 1 Reduction Celumn," p. 9,
(3) overview-of steps for "Preparat1on of Reduction Column;" 21 minute
CCTV cassette on "Preparation of the Reduction Column"

2. Suggested Media: Nene  ° : - ~—
§C. INSTRUCTIONAL APPROACH (Sequencing): | : : ‘

1. Presentation: 30 minutes .
a. Lecture - Introduction . . . 3

- Use Training Guide I' to introduce-the test and the reasons why -
nitrogen forms are important to water quality.
" . = 'Use overhead (1) "Data Obtained..." to establish the two determina-
tions students will do in the labordtory. '
. = Show overhead (2) of EMP ‘Figure of the Reduction Cqumn
- - Use overhead (3) to give ovérview of steps to prepare the calumn.
- Stress, importance of flow rate. .
- Caution re using cadmium (u§e gloves, do. not inhale). :

-

.
~

e ‘ ' '232?:1 A -
Q o N . ‘ © APage No. 20-11



.- ' l
" b, Assignment: Read from above -
. A. Instructiona] Objective, 1. Terminal BeFafor - - .
. " ¢. Show CCTY cassette on preparing the column. Lo ,
) ' L 4 * ’ - N N
) d. Question period on material presented ) .
2. Student Performance and Evaluation: (40 minutes)
As stated in Instructional 0bject1‘ve~ab9ve,‘ by instructor rating. ,
| t . (
Q . ) - . \ .
¢ : ,
: - > % _
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. - A GUIDELINES FOR - * .° .
3 INSTRUCTIONAL PACKAGE WORKSHEET . - ~ )

. 4 ] .

Ve
..

SUBJECT MATTER N1tr1te + Nitrate Nitrogen, N1tr1te N1trogen and Nitrate N1trogen

UNII OF INSTRUCTIQN Preparat*dn bf N1trzfe Horkinb Standards and Reduction of

| Niprdte to Nitrite (EMP Pr‘.edures‘E and F)

' .Y, , < . ’ '/' ) '
LESSON. NUMBER: ' 2s0f 11 . | SN ? ’

n -

*

ESTIMATEO TIME:. 60 minutes - ;' L : oo ’ .
L} R ”~ .
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE This determ1natjon requires a -
. calibration cudrve derived from.nitrate workfhg standard solutions; which have
“been reduced to the nitrite’ form.

f

ENTRY LEVEL BEHAVIOR. Learner must know how to'use a pipet. a volumetric flask
and a single- -electrode .pH meter. T

A. INSTRUCTIONAL OBJECTIVE:

)

S, ~ N AT U RN, ~

{

1. Terminal Behavior: .Learner w111 prepare a blank and one assigned n1trate
4 warking standard'SOTutron and pass each solution through the reduction
C column to reduce nitrate-nitrogen to nitrite-nitrogen according to the
A steps in EMP Progcedures E and F as stated af descr1hed 1n the information
+ column. .

»

2. Conditions: Learner wil] be g1ven the equ1pment the EMP 50 minutes, and
ho assTstance ' . 1

- Accepted Performanc ¢ Learner w11T'perform procedures E and F to the
sat1sfaction an ﬁstructor rating. (Part1cu1ar1y hote p1petting
technigues and di]ution to volume.)

B. - INSTRUCTIONAL RESOURCES =~ - ’ '
- 1 Available Media: Cbpies of "EMP; ELD overheads (1) "Data 0bta1ned from
the Cadmium Reductfon Method” and (4) .Overview of steps, for "Determ1nat1on
) Nitrite Plus N1trate Nitrogen" (E, F, G, H, L)
C. INSTR CTIONAL APPROACH (Sequencing)
;esenta;1o Br1ef1ng (10 m1nutes),,//" ) '

a dse overhead (1) to stress that this is the beginning of the Determination
of Nitrite Plus Nitrate N1trogen. ) /’,Jf

b ‘Use overhedﬁ (4) to give overview of EMP ProceduresE, F, G H and L used
to do thi's determination. .
' e

“fC. Assignment: Read from above Y

7 LA Instruct1ona1 0bject1ve. 1. Terminal Behavior : -
N .
A Assignment Have students ‘read Procedures E and F.

o o . 223 ‘ :
ERIC 77 : ‘ e
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e. Assignment Tell students to prepare a blank and assign one of the.
concentratiors for a working standard. Explain that for instructional.
; ’ purposes, results will be pooled among the class, for a caHbration
i curve, , . v )

~ .

2. Student Performance and Evaluation: (50 minutes) ’

As stated in Instructional Objective above, by instructor rating. o ‘
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. GUIDELINES FOR 3 <
. INSTRUCTIONAL PAQKAGE WORKSHEET - -~ ;:) . )
K SUBJECT MATTER Nitrite + Nitrate Nitrogen, Nitrite Nitrogen an N1trate Nit¢rogen

UNIT OF INSTRUCTION Color Development of Blank and Redﬁced Nitrate Nork1ng
Standard (EMP Procedure G) - .

-

s

LESSON NUMBER: 3 of 11 : \ : N
ESTIMATED TIME: 20 minutes '

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The analytical basis for :
this determination is colorimetry. :

ENTRY LEVEL BEHAVIOR: Learner must know how to meaSure volumes of 1iquids using
a pipet. o . k b /*

« A7 INSTRUCTIONAL OBJECTIVEV ’ '

*

-

I Terminal Behavdor: Learner will add the color developer-to the blank and
the reduced working standard solutions according to the steps in EMP
Pnocedure 6 as stated or described in the information column.

* 2. Conditions: Learner w111 be given the. equipment, the EHP 15 m1nutes and
no assistance. )

"3. Acgepted Performance: Learner will perform Procedure G to the. satisfaction
of an instructor rating. (Particularly note pipetting techniques.) -

7" "B INSTRUETIONAL RESOURCES: _ . \ .
1. Available Medfa: Copies of EMP and one overhead, (4), overview of ; ’ |
N steps for "Determination of Nitrfte Plus Nitrat; Nitroden" (E, F, G, Hand L)
2. 'Suggested Media:' None .
r ‘ M . . ¢ ’

C. INSTRUCTIONAL APPROACH (Sequencing) S
' 1. Presentation:- Briefiné (5. minutes)
a. Assignment¥ Read from‘ab,ove h §
'l In;tructional Objective; 1. Terminal Behavior : -

b. Use overhead (4) so students see where they are in determining NO2 + NO3
c. Assignme nt Have students read Procedure G °q

2. Student Performance and Evaluation: (15 minltes)

~

- As stated 1n Instructional Objective above, by instructor rating.

3. NOTE: The sblutions can stand up to 2 hours before Procedure L (1
Spectrophotometric Measurements. ‘

. 4 ' . -
Q , : . 225 ) | Page No./ 20-15
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A .o+t \7 GUIDELINES FOR - o
INSTRUCTIONAL PACKAGE* WORKSHEET R

<

SUBJECT MATTER; Nitrite + Nitrate Nitrogen, ‘Nitrite N1trogen and Nitrate Nitrogen
~ UNIT OF INSTRUCTION: “Preparation, pH Adjustment Reduct1on and.Color Develop--

\ ' ment of the Sample (EMP Procedure H)

LESSON NUMBER: 4 ef'll . i [ ("f

ESTIMATED TIME: 40 minutes
§ JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The samp]e must undergo the -

- same treatment as the nitrate working standard solutions so its total nitrate +.

. nitrite concentration can be determined.

3 »

’ ENTRY LEVEL BEHAVIOR Learner must be able to use a pipet, a vo]umetric f]ask
’ @nd a s1ng]e eléctrode pH meter.  ° ,
A. INSTRUCTIONAL OBJECTIVE: ~ J
\ ¢ t [ ’ ) N '
~ 1. Términal Behavior: Learner will prepare/a sample dilution if assigned,
- check. and if necessary adJugt the pH of (the sample, pass it through the
reduction\column, and add thé color dev to it according to the

steps in EMP=Procedure H as stated or described in the information
column., i '

/

2. Conditions: Learner will be g1ven<the equ1pment one'$amp1e, the EMP,
minutes and no assistance.

‘5 )
' \ . |
' 3. Accepted Performance Learner will perform Procedure H to the satisfact1on
' of an" instructor rating. b .
B. INSTRUCTIONAL RESOURCES: : '\ o

2. S gggsted Media:. None
C. INSTRUCTIONAL APPROACH (Sequencing)

e 1. Presentation: Briefing (10 minutes) T .
> . ) i . . y \ ‘
aQ\Ass1gnment: Read from‘EE;;e ' T - ‘4

t A Instructfona] Q’Jective, 1. Terminal Behavior
- b. Use oyerhead (&) s‘tudents see where they are in determining

L)

"c Assignment: Have students read Procedure H

. 2. Student Performance and Eva]uation (30 m1nutes)

As stated 1in Instructiona] Objective above, by 1nstru£tor rating. '\b‘
P&eNo 20-17
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1. Ava11aE]e Media: Cop1es of EMP and one overhead, (4), overview of ‘steps
termination of N1tr1te + Nitrate N1trogen" E F. G, Hul) ,;_cjj

NO, + NOg. . : R~
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3. NOTE: The solution can stand up to 2 hours before Procedure ‘L,
Spectrophotometric Mgasurements. . ' ‘

4, NOTE' The students tan now do Procedure L (1esson 7) .for-the
reduced nitrate standards and sample and also.Procedures M, 0.and
P (lesson 8) or they can do the nitrite analysis (Teéssons 5 and 6)
. before lessons 7 and 8

- ' * i‘
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SUBJECT MATTER:,
UNIT OF INSTRUTTION:

ESTIMATED TIME: 35 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:
.ca\ibration curve derived from nitrite working standard solutions.

- ENTRY LEVEL BEHAVIOR:

—

s s
GUIDELINES FOR -

INSTRUCTIONAL PACNégE WORKSHEET

L 3

Standards (EMP Procedures I and’ J)

~

LESSON NUMBER: 5of 11 - !
P .

.« - .

-and .a single-eléctrode pH meter.

Nitrite + Nitrate Nitrogen, N1trite Nitrogen and Nitrate Nitrqgen

Preparation and Color Deve]opment of Nitrite Horking

. ~——

A. INSTRUCTIONAL OBJECTIVE'

C.

1.

3.

]I

1.

This determination requires a

i
'

Learner must be able to use a pipet, a volumetric f]ask

Terminal Behavior ' Learner will prepare a.blank and one assigned nitrite °

working standard solution and then add color developer to them dccording
to’the steps in EMP Procedures I and J as stated or described 1n the
information column. .

. Conditions:

25 mindtes, and no assistance.

Accepted Performance:

satisfaction of an instructor rating.

pipetting techniques and dilutior to the exact marks.)

. B. INSTRUCTIONAL RESQURCES:

13

. Learner will be given the EMP the necessary equipment,

Learner will perform Procedures I and J to the
(Particularly note correct

v . . L
Availdble Media: Copies of EMB; two overheads: (1) "Data Obtatned

from the Cadmium Reduction Method” and (5) overview of the steps. for
"Determination of Nitrite Nitrogen" (I J K, L)

2. Suggested Media: None
INSTRUCTIONAL APPROACH (Sequencing)'

. Assignment: Read from abpve

Présentation Briefing (10 minutes)e

Use overhead (1) to stress that this is the beginning of the Determination

of Nitrite Nitrogen

to do this determination. - )

A. Instructional Objective, 1. Terminal Behavior

r'd

228

(

)

\

. Use overhead (5) to give qverview of EMP Procedures I, J, K and L used

Page No. 20-19
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/ . . . .
“ . d. Assignment: Have students read Procedufes I and J. .
e. Assignment: Have each do the same concentration nitrite standard as -
they did for a nitrate standard. They will need absorbances for the
same concentrations to check their column efficiency in Jesson 9.

2. Student Performance and'EvaTuation- (25 minutes)

As stated in Instruct1ona1 Objective above, by 1nstructor *rating.

3. NOTE The sdlutions can stand up to 2 hours before Procedure L (lesson 7),.
Spectrophotometric Measurements

. ' - -
\ | .,




-  GUIDELINES FOR - A
INSTRUCTIONAL PACKAGE WORKSHEET ' A
. 5 ‘
SUBJECT MATTER‘ Nitrite +‘N1trate N?trogen, Nitrite Nitrogen and Nitrate N1trogen

UNIT OF INSTRUCT10N Preparation. pH Adjustment and Color Dévelopment of the ..
Sample (EMP Prgeedure K) -

*LESSON NUMBER: 6 of 1V o o R S
ESTIMATED TIME: 15 minutes ,;:::::>
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The sample must undergo the . //

same treatment. as the nitrite working standard solutions so ity nitrite con-
centration can be determined. .

-~ s_)

ENTRY LEVEL BEHAVIOR: Learner mus®}pe able to use a pipet, a volumetric flask
and a single-electrode pH ‘meter. . P

A. INSTRUCTIONAL OBJECTIVE: .

1. Terminal Behavior: Learner will prepare a sample d1]ut10n if assigned,
check and if necessary adjust the pH of the sample, then add color
developer to it according to the'steps in EMP Procedure K as stated or

r described in _the information column. -

2. Conditions: Learner will be given the equipment, "one sample, the EMP, ~
: minutes and no assfstance < .

a ¥, Accegted Performance: Learner will perform Procedure K to_the satis-
) tactioncof an instructor rat1ng 3

» B. INSTRUCTIONAE RESOORCES: : ‘ , ‘

Al ———

1. Ava11ab1e ibd1a Copies of the EMP and one overhead, (5) overview of steps

etermination of Nitrite Nitrogen" (I J,. K and L) .
- a

2. Suggested Media: .None ’
C. INSTRUCTIONAL APPROACH (Sequencing): . ;-

“ ., 1. Presentation: Briefing (5‘mtnutes) ‘ . :
a. Assigmment: Read from above

A. Instructional Objective, 1. Terminal Behavior

’ ‘ T
¥, -

-~

b. Use overhead (5) so students see where they,are in determining NO, -~
c.- Assignment: Have students read Procedure K

2. Student Perfaormance and Evaluat1on (16 m1nutes)
SLUdent Ferfanmance

As siated in Instruct1ona1 0bject1ve gﬁbve. by 1nstructor rating,
»

- 230 . |
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y o o GUIDELINES FOR™ - e
INSTRUCTIONAL PACKAGE WORKSHEET ;

-~

UNIT OF INSTRUCTION Spectrephotometric Measurements (EMP Procedure L)

SUBOECT MATTER Nitrite + Nitrate Nitrogen, ﬁ\trite Nitrogen and Nitratekgltrogen

'LESSON NUMBER: 7 of 1 : : . -

v

ESTIMATED TIME: 40 minut%s ' oo "

",JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The absorbance: values are
necessary for' pfeparation of standard curves~and for dete;manation of the
concentration of unknown sample

" v
R}

’

ENTRY LEVEL,BEHAVIOR. Learner must know how to operate aB & L Sﬁectronic 20
(3: equivalent) . '

A. INSTRUCTIONAL 0BoE®TIvE: . A L

—~—

1. Terminal Behav1or Learner. wiTTcdetermine and record the absorbance for
; his reduced nitrate standard solution, the nitrite standard solutian, and’
two sample solutions.using the corresponding processed blanks to zero
the instrument and according to the steps. in EMP Procedure L as stated.
\~/13 or described in the information-column.

,2. Conditions: Learner wiTT be given the equipment the EMP 2 copies of
the EMP "Example - Data Sheet," 30 minutes and no'a551stance ‘

3. Accepted Performance: Learner mu$t accomplish terminal behavior to the »
satisfaction of an Instructor rating. (Particularly note correct pro-
cedure in using the Spectronic 20: checking infinite absorbance,
adg:sting to zero using his treated blanks,-hang¢ling cells.) . o

B. INSTRUETIONAL RESOURCES : . T = A% é; k~v
Avai*éble ‘Media: Copies of EMP; four overheads: ' (1) "Dat Obtained_from
t fum Redugtion Method," (4) overview of steps for "Determination
of Nit te Plus Nitrate Nitrogen," (5) overview of steps for "Determination
of Nitrite Nitrogen," (6) EMP "ExampTe Data Sheet, " p. 48." .

13 * . f\ B9 “ ’
i €. 'INSTRUCTIONAL APPROACH (Sequencing) ‘,;\ 7 “ A
T, Presentation Briefing (10 minutes) " -
’] ; L]
a. Use overhead (1)-to remind students theyjhave two sets of blanks an‘
standardss and 2 aliquots of sampTe processeq/differently . PN
! . b. Use overhéad (4) to remind students of how they ‘précessed soTutions
for NO + NO3 data.

. c.. Use overhead{5) to remind students of 6ow they processed soTutions
, for NO, , data. , X

e . ] . ] ' ' . l:.‘ .'.
) - ’ . i 1
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X . ) . . . . ‘ ‘
Yutr . d. Assignment: Read from abg\(e ' _ T
' }._ Instwctionaﬂ’ Object'lve. 1. Terminal Behav'lor . ' . ‘ ‘
'e. Assignment: . Have stqdents‘?ead Procedure L. -«
. -
s fo D1str1bute 2 cgpies of the EMP."Examppe Data Sheet" to each student.
- 3. Knnounc& that one data sheet st be f:ompLeted for the permanent
) récord of the course. o L Lo . .
H ) N . .
" - *h. Use overhead (6) to show} . ) fie respective "
"7 . absorbances on the EMP d®a Shedt. ‘ _ o,
’ 2. Student Performance and Evaluation: (-30 mindtes) —
. . . s ¢ .
T, Bs stated in Instructiona] ObJectiv ove,’ by i uctor rating-
=
3. NOTE There are two sets of .so1ut10ns +0  befméasired. This 1e§oh can
be sp1it with 25 miputesigiven to the reducefl_nitrate standards’ and
sample and 15 minutes given to the non-redu 1tr\1te standards and
Jsam;ﬂe . o,
¢ ' "~ . " ‘ -t ‘ . R ; B
. \ ; - ;“ : ¢ ‘ ‘
. - i -~ ‘ > ’ “ ‘ . (
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A . . ' . GUIDELINES FOR

A . INSTRUCTIONAL PACKAGE WORKSHEET
- ) . : ‘a’- " * , .
P- . SUBJECT MATTER:. Nitrite + Nitrate Nitroge, Mitrite Nitrogen and Nitrate Nitrogen "

. UNIT OF INSTRUCTION Making ‘a Ca‘libration Curve and Readmg Resu]ts front “e
Cﬂibra_tiy Curve (EMP Proce'dureva 0 and P)

b LESSON NUMBER: '8 of 11° .

4

ESTIMATED TIME:' 4O\minufes .  #| T e

-JUSTIFICATION FOR THIS INSTRUCTRDNAL OBJECTIVE: The determ1nat1on requ1res making
° % calibration curves for red nitrate ;standards and ‘for.non-reduced nitrite
P standa™s and then determ'ln'lng co‘entrat'lons for reduced and non- reduced
% samp]es from the curves

ENTR’L BEHAYIOR Learner must ‘be able to construct and us a graph " i/
3 , , §
A. IN TRUCTIDNAL OBJECT‘IVB ) » ;" < N 2N f?
.,' :
. ', Termna] hehavwr Learner will struct: 2 caHbratmn ots and use ’
‘ thelito convert the absorbance rea 1'hgs for h'ls sample 4nto mwz + NO5- N/

- litdr and also into- .mg NO2 N/hter va]ues a;tording td EMP Pr

ures M, Q
T and

. as stat.ed or desﬂﬂbed in the@}ormation co]umn ,4t

2. Conditions: Learner will bggiven ‘the EMP, a ‘copy of the’ twqccaHbratwn
r

§ gr ph forms in the EMP, absorbance data obtained from others students
- w his data sheet, rulér, "30 minutes and no assistd’nje

" et - ~

. Accepted Performance: Learne*'s g'?‘aphs and obtained resu]ts ‘musty be the
same as-the 1nstructor s graphs and samp]e results obtained from tk

same data. - , 5 L
. . .. ) . ' . -’0
B. INSTRUCTIONAL RESOURCES & ® ' Lot -
Ava1TabIe Media:’ Cop1es of -EMP; three overheads (6) EMP "&amp]e Data .
s Shee t," }7; Example Calibration Graph for Total Nitrite Plus Nttrate
) ‘ NMgen, (8) Examp]e CaHbration Graph for Nitrite Nitrogen R
> Su ested-Medja: ﬂone ;o "' " | i.- ‘
c. MULONAL Appnoﬁ(ﬁ encmg) B
b CO. Presentation _ Lecture (10 mfn‘htes) df ‘ N A
N . N : ( )
T a. Assignment Read’ from above o L R
e . A Ins.tructibna,LObjective, 1. Term?lnalr.Behavior T L .
[ N e " '. ’ ‘ .p '
b Assignment Have studénts read EMP.Procedures M, 0 and P, “
~ _ . . . ) , ‘ . .
. . . . : - . . . . .

ZAN . ' C - .

. . 'l ’ - K s , .o

‘.. . _ - - '] " '. . . \' - - .
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2 . c. Lecture: Interpretation of Graphs . 0 _
. . = Use EMP Procedures M, 0 andP ' . '
-, - Use ‘overhéad (6) of EMP "Example Data Sheet" to show location
. of-#bsorbances used for each graph.
. .- Use overheads-(7) and .(8) to show calibration ghs drawn from
example absorbances on an EMP Example, Data Sh and how to use an

> absorbance value for.a sample'to obtain a concentration value faor it.' -
-"Compile absorbance data for all standards from students. .
-.Make .sure students have absorbance data for the calibrat‘ion standards -
recorded on the“tr data sheegs. : .

2. Student Perfonnance and Evaluation:” (36 m1nutes)

As stated- in Instructional Object1ve above, by 1nstruc{or rating.
3. NOTE: There are two \curves to construct amd use. This lesson can be
sptit with 25 minutes given to the reduced nitrate standard

v ' (mg NO2 + NO -N/Hter) curve and 25 minutes fgr the:non-reduce nitrite
o standard curve. :
M ¢ v s . ) " ] 1}
) - ) ~
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p GUIDELINES FOR R
INSTRUCTIONAL PACKAGE WORKSHEET ‘ /

SUBJECT MATTER: N1tr1te + N1trate N1trogen, Nitrite N'ltrogen and Nitrate Nitrogen /

UNIT OF INSTRUCTION: Checking Column Efficiency (EMP Procedure N) |
- LESSON NUMBER: 9 of 11 - ~ o
ESTIMATED TIME: 25 minutes S )

” .
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The column efficiency must be
» -méar 100% in order to olftain reliable resu]ts from the copperized cadmium

reduction column. - ; .

ENTRY LEVEL BEHAVIOR: Learner must be able to workfivi;'lon and multiplication. -
problems involving decimals. : . .

A! INSTRUCTIONAL OBJECTIVE: S A
. Jerminal Behavior: Learner will calcmate the co]unm eff1c1ency of ,
his column and report the result tg the 1nstructor . ' 4
2, Condi tions: Learner will be given the EMP, Ns data sheet 15 minutes
" and no assistance. . - ,m ¢ S -

~L
. 3. AcceptedAPerfomnce: Learner must obtain/ehe-same answer as the -in§tructor
: calcutates from the same data and thé-column eff" ency must be. m.thin thb

- range of 96% to 104%. ) , ,

\‘

. B. INSTRUCTIONAL RESOURCES: S SR ? T .

. .1. Avajlable Media: Copies of EMP and one overheé? (97 an "EXamm

alculating Column Efficiency” - . | t 7 _ ,;« e
2. Suggested-Media: None NIRRT . o
S TR E

C. INSTRUCTIONAL APPROACH (Sequencing): e - : . s
~ : . 3 sy - - ) . . ) .

1. Presentation: Briefing (10 minutesy
a. A;§1gnment: Read fr‘om\ above - ? | . s
‘A, Instructional Objéctive, 1. Terminal 'Bsﬁéyio; A
- . b? Ass,/ﬁ‘nment Have students read EMP Procedure N.™ ~ L . *

c. Lecture: USe EMP Procedure N )an\“overhead (9) -to go through an T
. example of calculating column eff1c1en€y , ®

14 !

2. Student Perfomnce dnd Evaluation: (1 minutes) ' - -

. As stated 1n\lnstmc3cm Objective gbove, by~instructor ratiqg.. - -

235 . «
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SUBJECT MATTER: Nitrite + Nitrate Nitrogen, Nitrite N1trogen and Nitrate Nitrogen

* GUIDELINES FOR .,
INSTRUSJIONQL PACKAGE WORKSHEET

-

UfﬂT OF INSTRUCTION' Cq]cu]at1ons and Report1ng Data (EMP Procedures Q, R and S)
LESSON NUMBER: ]0 of 11 ’
ESTIMATED TIME: 25 pinutes.

' JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will*be responsible .
© for.calculating resu]ts of the test and reporting th1s data.

ﬁN;rRY LEVEL BEHAVIOR: Learner must be able to work subtraction, mu]t1p11cat1on

and division problems. . - . s

~

A. INSTRUCTIONAL OBJECTIVE: .

. Terminal Behavior:  Learner will subtract the mg/h’ter of NO,- -Nfrom the
+ mg/liter of-total (NO2 -N + N03-N) and report the results as N03-N multiply
NO2 -N by cof'ect factor and report: results as NO2 mg/Hter, multiply NO -N
" by correct factor and report the results as NO3 mg/titer according to the

,steps in the EMP Procedure\Q R and S as stated or descr1bed in the
information- co]umn . ,

2. Conditions: On the prov1ded example data sheet, given the-EMP Training.
Guide with directions for doing the ca]cua]tions. with 15 minutes and
-no aseistance, . . ’ . AN
. 3. Accepted PerfOrmance: Learner must turn in completed data sheet with the
same answer (to the nearest .01 mg/liter) as the instructor calculates
from the same data. : ,

. B, INSTRUCTIONAL RESOURCES: . . ‘ ,

. ¢
1. Available Media: Copies of EMP; two overheads: (6), EMP "Example Data
Sheet™ and (oY, EMP p. 47 "Key to Data Sheet" T

. 2. Suggested Media: - None
C. INSTRUCTIONAL APPROACH {Sequencing):

1.%Preseritation: Briefing (10 m'lnutes) i ' -“
- Use overhead (6), the head1ngs on columns, to show students the

. values to be obtained. . .

! < Read from abgye:

A.‘\ Instructi@h) Objective, 1. Tem1na'| _Behavior

| - - .
* b, Ass1gnment Have students read EMP Procedures Q, R and S.

c. While students have data sheet before them, use o¥rhead (10) wh1ch
.- L ’ 11sts the ways to ca'lcd'late the desired values us1ng the data sheet
. format.

]

f

'
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2. Student Performance and Evaluation: (15 minytes) .
L - - P 4"‘ a ‘ ( '
: As sta'tt_ed m Instructional Objective above, by instruetor rating.-
s L Soe ' Y -
' 3. Collect Ong Completed Data Sheét;- from each studenht at-the end gf
. this lesson. T :
~> . . o
£ . . - .
2 .
»
»
7 !
» T .
o
Pl R
\I
) Y
. - : - .
. " i s. )
I3 t . .
. . -
/
- ” Q . .
. . ‘
. N y .
& : .
Y » -
. ! o
; , c . o o
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GUIDELINES FOR ' o
INSTRUCTIONAL PACKAGE WORKSHEET .
SUBJECT MATTER: Nitrite + Nitrate Nitrogen. Nitrite Nitrogen and Nitrate NiQrogen
- UNIT, OF INSTRUCTION: Follow-up “and Swmary of Subject Matter
LESSON NUMBER: 11 of 11 '
ESTIMATED TIME: * 30 minutes

b

[
- \
.
é

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Learner should have an opportunity
to ask any questions about the procedure and 2150 should receive final comments
_about the reduction column, sample dilut and removal of interferences.

RY LEVEL BEHAVIOR: . Learner will have performed-the enfire EMP procedure to
determine Total Nitra!e + NiQ‘ite. Nitrate and Nitritel (mg NO, N/liter +

mg‘NO -N/hter, mg, NO,-N/1iter and mg NO, -N/liter.) '
A. INSTRUCTIONAL OBJECTIVE: -

1. Terminal Behavior: Learn@r will -have any unresolved questions about i:he
procedure, choosing sample volumes and rejecting calibration curves
answered. He should also be aware that the, EMP contains Procedure D,
Removal of Interferences, -

2. ConoitionJ Copies of the EMP, data sheet, calibration turve and 30 minutes.
3. Accegted Performance:” by active’partiqipation in the 30 minuteiwrap up

session as judged by the instructor.’

, o~

B. INSTRUCTIGNAL’ RESOURCES:

. 1. Available Media: EMP with Training Guide and one overhead: (11) summarizing
~ "Removal of Interferences." Overheads 1 through 10 should be available for
- question period.

" 2. Suggested Media: No?? | . e
c. INSTRUCTIONAL\MIPROACH (Sequencing) .

k]

S P4 Presentation \\Lecture Discussion (30 minutes) .
- o’

a Discuss resuits of test if appropriate. ‘Answer Questions.

- b NOTE BiP’ Training Guide Section VII on checking column efficiency
and how to reactivate the column.

/
.

c. NOTE EMP Training»Guide Sect‘ion VII on use of dﬁu_tions.‘ ' s

d. Use overhead (11) sumarizing ‘Removal of Interferences.”

e. Answer any remaining questions.

2. Student Evaluation: Satisfactory participation in the sessions as judged

by instructor. ‘ ) . .
. : . 1238 Page No. 20-31 °
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DETERMINATION BF OIL AND GREASE

‘e -
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o PART 11 INSTRUCTIONAL PACKAGUOR ETS .

H. Determination of 0l and Grease - . L ‘ C .
T. The Federal Reg1ster (FR) issuance in Outline No. 1 of thig Guide 115ts Jay

. one method to determine 011 and Grease: 1iguid- Tiquid extrdction with .~ , j/’
. tr1chloro~tr1fTuoroethane .gravimetric. ¥ AN ’

2, The extraction and gravimetric method has been written-in the Eff]uent
Mon1toring Procedure (EMP) format entitled, "Determination of Cil and
Grease.' .
3. The reference source for the EMP is 1974 EPA "Methods «for Chemical
Analysis of MWater and Wastes," p. 229. The only other FR seurce for
/ the procedure is: . : ; .
a. 14th ed., APHA, "Standard Methods for the Exam1nation of water and
, Wastewater," p. 515,
4. In the following Instructiona] Package Worksheet (IPW) for the EMP,
the lesson plan.is for extraction and gravimejimic determination of
011 and grease in a WWTP effluent samp]e acid d to pH2.

5. Each student ié‘%bnprocess one sample. The IPW equipment ard reagent
requirements are based on this assignment. If you choose a different
assignment, adjust quantities accordingly. .

S - '0 ]
. .
« e ' N - ’ é
rd
- . 240
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INSTRUCTIONAL PACKAGE WORKSHEET

\ - GUIDELINES FOR- ' . .

SUBJECT MATTER: Determ1nat1on of 011 and Grease oy J
) z Tﬁ RS w v" .
UNTT OF INSTRUCTION ’ -
LESSON NUMdER 1 0f 1 ‘ '
. //1j
ESTIMATED ME: 21/2 hours e

/
- JUSTIFICATIQN'FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know

how to. pérform an 0il and grease determination since it may be required
by the parmit system. ) . =

ENTRY LEVEL BEHAVIOR: The learner must be able to:

-1. Perform basic mathematical computations (addition,’ subtract1on,
multiplication and division). .
Handle solutions of agids safely. .
Understand the term liter, milliliter, ‘gram, and m1ligram. N
Perform weighings on an analytical ba]ag:e
Clean faboratory glassware. \ ’
Prepare a desiccator for use
Use.ordinary glassware such as beakers, f]asks graduated cylinders.
Use a laboratory oven for dry1ng_g]assware
. Drill holes through a rubber stopper.
. Bend apd fire polish glass tubing using a burner as a source of heat. .
. Use a Taboratory burner. -

S~ .

A.- INSTRUCTIONAL OBJECTIVE ot -
- 1. Terthinal Behavior - The learner wi]] exhibit proper technique while
’ performing .an oil/grease determination. .

.

— O WO 00~ L BN
hadih ki ed e !

4
— d

2. Conditions - The learner will have the use of the attached‘fNP and s

all chemicals and equipment listed in it. ’
3. Accepted Performance - The use of proper techn1que in performing the
© test will 5e Judged by the 1nstructor -
B. INSTRUCTIONAL RESOURCES - S

7. Available Media *
a. XT-56, The ﬂéterm1nat1on of 0i1 and Grease :
b, Color TV tape showing the use of a separatory funnel* '
c Color TV tape showing the following items/techniques:*

1. Use of pH sensitive paper -

i1, Folding a piece of filter paper 'F" )

-111. Placing the fiTter paper in a 60° funnel ) -
iv. Use of thermometers

- d. Colo tap® showing a distillation setup {To be used if the

solven? will be distilled off at the end of the procedure) .

- *b and ¢ above, are on.ong, casette
Y .

2. Suggested Media - None

241 -
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IHSTRUCTIONAL APPROACH (Sequencing)

+
-

C. - .
~ 1. C]assroom
a. Havé the learners read the Brief Descr1pt1on of Analysis.
b. Discuss oil and grease using XT 56, Determination of 0il and Grease,
and, or the TV tape(s). .
c. Exp1a1n the symbol TF/D (see‘A.1.4 and A.1.4.4a.).
d. Have the learners read sections C. and D.1.1. through D.1.9.
e: Read A.4.1 and A.4.1.1b. (Have the flasks in a desiccator in the
. laboratory }. ' '
2. Laboratory .
a. Have the earners do D.1.10 through D.2.14. (A break may be given during .
the 30 minute coo11ng period). . )
t. If desired, assign someone to run a blank (see section’F). ‘ \
3. Laboratory- . > . ‘
a. Have the-]earners “do section E. .
J. Classroom i
=~ a. Have the learners do section G. '
/ b. Final questions and discussion. —
St 2 o
D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS L«
1. For each student: .
One stopper/glass. tubing apparatuszfor'app1y1ng suction .to the
distilling flask. See figure 2 in the EMP
- Ve
Source of vacuum (water asp1rato‘\ or-vacuum pump)
Hot water bath (80°C temperature needed) ’ .
Hot plate (must have coqt1nuou§ setting between its lower and
«  upper 1im1t' cannot have only s med1um .and high settings)
’ Steam bath (1arge enough to accommodate as Teast 1 d1st1111ng
flask, 125 m1 size) ' : ' '
Labqratoiy apron ( . , - ' ’ :
Safety glasses . : o ,
Pen or pencil ,
- . “ i
Notebook (for recording data) ;
>
Distil1ling flask, 125 ml, with a 24/40 ground g]ass neck (Corn1ng
¢  Number 4100 fs an examp]e) - One flask is used for each determination.

- o

No. 21-4

Desiccator (large enough to hold at least oné 125 m1 distilling flask)

Ve v
- . '
o '

f & v

24




- D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS (Cont'd.) ' .
, ~ Graduated cylinders, 10 ml and 50 ml |
Ring sgand .
Funnel, 60°, about 50 mm size . ' b
. Separatory funnel with Tef]on stopcock 2 liter
_ R1ng-(to support the separatory funne])
N s C]amp (to fit neck of d14t1111ng f]ask) ’
Beakers, 1000 m1 (1), ]qu]50 ml (2)

The iter separatory funnel should be mounted on the r1ng and ring
stand and should conta1n 1 11ter of sample already acidified to pH2.

-2. Shared. ;

Anaﬁytical balance (200 é capacity), 1 per 4 students
Still, or other source of distilled water
E. IPW REAGENf REQUIREMENTS (M&NIMUM AMOUNTS PER STUDENT) . S ‘ ¢
1,1,2-trichloro-1,2,2- tmf]uoroethane* (125 m) - .
Lintless t1ssuesJ‘may be used in place of crucible tongs) (5)
Whatman number 40 filter paper (to fit the funnel in D above), 1 piece
Anhydrous sodium sul fate, Na2504 (3 g) )
. ’ .

PN

*Freon 113 is a_ general name used by E. I. DuPont de, Nesfours, Inc.,
f‘? the above solvent. TF and PCA are twospecific. grades of
Freon,113. TF is etter of the two. Genosblv D is the name
used by Allied Chepical Company for the above solvent. Either
Fre0n TF or Genosolv D may be used in the determination

o s . o * Page No. 21-5
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PART II INSTRUCTIONAL PACKAGE WORKSHEETS . f
’ { . :
I. Determ1nat1on ‘of Ammonia by an Ammonia Se]ect1ve Ion E]ectrode ! R

lists ont method for the isolation of Ammonia from a water spmple,

, i.e., manggd distillation at pH9.5. In a footnote, #4, it states: '
"Manual distillation is not required if comparability data gh.repre-
sentative efMuent samples are on company file to show that|this
preliminary step is not necessary; however, manual distillation will v _
be required to resolve any controversies." . .

J. The Fédera: Register (FR) 1ssuance in Outline No. 1 of this utﬂ;

-‘The same FR issuance lists- t‘nrée manual methods for the meakurement

-~

of the j o]ated ammonia: nesslerization (fer 0.05-1 mg/l), titration
(for 125 mg/] and electrode (for:0.05-1400 mg/1). )
\ v

2. The electrode method has been written in the Effluent Monitoring
Procedure (EMP) format entitled, "Determination of Ammonig by an
Ammonia Selective Ton Electrode." The distillation,nesslgrization
and titration methods -for macro sample volumes are conta1 ed in the
EMP, "Nitrogen, Ammonia Determination." The distillation| messlerization
and witration methods for both macro and micro sample volpmes are contain-
ed ih another EMP, "Determination of Total Kjeldahl Nitrogen.™ - .

3. The reference source for-the Ammonia Selective Ion Elect ogen\EMP~is 1974
EPA "Methods for Chemical Analysis of Water and Wastes,"/p. 165. This
‘manual réfers the analyst to the directions of the manu acturér if he 1is
using a specific ion meter. Thus, the second reference for this EMP is .
the Orion,* "Instruction Manual for Probe and Meter.” fNo other sources
for the procedure arevlisfed in the FR. -

[
N

4. The procedures in' this EHP are only for the measurement of ammonia. The

distillation procedure for both macro and micro sampl

in the EMP, "Determination of Total Kjeldahl Nitrogen/" The distillation
" procedure for macro sample volumes is also in Jke EMP/, "Nitrogen, Ammonia

Determination.” W .

’

L4

5. In the fo]]ow1ng Instructional Package Worksheet, the lesson plan is for ™ .
. determination of ammonia in a synthetic sample which may-or may not have
bden distilled.. . . ‘

6. Each student is to process two/standards and two samples. - The-IPW equip-

--ment and reagent requirements are based on this a ignment 1f you choose
, a different ass1gnment adJust quantities accord1 g]y o

Environmental* Protection Agency -

’

.0lumes are contained g
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e " GUIDELINES FOR -
‘ INSTRUCTIQNAL PACKAGE WORKSHEET
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SUBJECT MATTER Determmatwn of Amnqma by SeTect1Ve Ion ETectrode Method

G uIT OF. msmumon : 'J C e
.' “ . ' ‘ . ' J ‘
u:ssou“1 of 1 T ’ ' ]
ESTIMATED TIME:, .90 minutes © , & S N
k- Y,

, The determipation- of ‘ammonia is
out in mést waste'water treatment
&s.pne of three a proved-txhods'

¢ [}

. JUST’I/FICATION ‘FOR THIS INSTRUCTIONAL OBJ

quired by many NPDES penmts It is

fpnts The Selective~ion.Electrdde Metho

r\thﬁs !detenmnat;mn ﬂb - L )

ENTRY LEVEL BEHAVIOR The learner should have completed the Basic SkﬂTs course
“or Have the skﬂ]s taught there™ ° - L :

R R

A. INS‘TRUCTIONAL OBJECTIVE N @!
St Term'inaT &MVfor The, learner: wﬂ}- exhibit proper.technique wh11e. ' ) L
< s determ1n1ng the ag;noma—mtrogen content of a d1st131ed ammonia sampTe '
° 2., Cond1t1ons The Tearner?\wsﬂ have the use of the ralat EMP and all
" chemicals and equipment ted in it. In addition the Tearner shoyld be
‘given a copy of the -EMP "N1trogen, Amnoma Deeermnatmn“ for use in the
d1st111atwn procedure shéuld this be requ'rred

jr e

¥ ¢
ed Performance “The use of, proper techn1que in p,prformmg the test
be ju ,by dhe” 'instructor - . -

) INSTRUCTIONAL souncss' S e L (-

1 ‘Avaﬂafie Med1a/1974 EPA "Methods for Chemical Analysis of Watérand Nastes.",
EMP."Determination -of Ammonia by an Anmon1a SeTective Ion Electrode,"

x overheads or shdes of the ﬂg.ures pr'Lnted in the EMP.

3

equence ‘on the Determ1nat1on of Amnoma by an

e lect ve on.EVectrode. . v R
. 3 g A ‘ B . p
‘\INST‘RUCTIONAL APPROACH (Sequench) L~ S SR
) 9'\ RV .

1\ Class.room (30 m1nutes) The 1nstruc€or shoqu d1scuss the advantages and
d1sadvantages of'bsing the, electrode Cover the procedures necessary to

ey place the electrode’in operatiOn including the calibration of the meter. .
. 1. Laboratory:Brieﬂng-cTassro?n'k minutes) Cover what the Tearner shoyid
do” in. th Taboratory, includi he equ1pment and use and preparat1on of «
.. standads. . CoL
3. Laborat (40 m1nutes) Dete.rm1ne the amno'hia cor}enf of a sampl'e whiw has | N
- been, previousTy di'stu,t& o YO " - -
R - ’ﬂ . Sy ‘b . - ' / “ : ) ,. ~ ‘I
' y . ,.'~ ?'~ 24b . ‘.a.”p-"% . '
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4, C]assroom (5 m1nutes) F1na1 ,discussion of the procedure
D. IPN EQUIPMENT AND SUPPLY REQUIREMENTS (2 stander’ds, 2 samples)

1. For each $tudent: e . . v
)

. 1 apron
- 4 beakers, glass,.150 ml -
1 cyhndér, graduated, 100 ml
"*1 pair safety ses
1 pencil, wax
1 pipet bulb "3
1 pipet, 1 ml volumetrijc . . 1
.+ =1 stir plate &nd.bar - ° Y A
1 wash bottle’ - : ’
L]
2.’Shared§ « . ~ :,
+ -1 Orion* Specific Ion Meter; Model 401, 4Q7 or- 407A per. 3 students .

if can alternate use with otper lab wqu
1.0rion* Ammonia E1ectrode; Mod’] 95-10 per 3 students if.altarnating

lab work. ] ) [
, )

. IPW Reagent Requirements:

(minimuk *unts per student) }

e "
100 ml  0.1.mg NHg-N/liter & = ' , .
100 m1° 1. Omggﬂg-N/hter \)t\‘

100 m1 . sample concentratwn« between 0.01 to 1.0 tha NH3 NH ir
100 m1  sample two, concentration betWeen 0.01 to ]. 0 mg NH -N/]itg‘/-~
. 4 m1 godium hydroxide 10M
% -.,500_% stilled water, amonid-free

&

"‘1»

- & -
{ g - .
. ) )

. u} I’
RS

Mention of & parhc@]ar brand name does jnot const1tyte éndorsement
by the 0. S. Environmenta] Protect1on Agency

- a




