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PREFACE 't

TO THE USER OF THIS MANUAL ,

Background of Effluent Self Monitoring Requirement

. With passage of the Federal-Water Pollution Control Act Amendments of 1972
(Public Law 92-500) a new permit, program wascreabtd to replace and improve
upon the earlier permit system Which existed under the 1.899 Refuse Act.

Under the 1972 Act, the United StatesiEnvironmente Protection`Agency is
--required to establish national effluent 110tations'and national treatment
performance standards for all sources of water pollution, including not
only munietpalNdischarges but also factories', animal feedlots, and Power
plants. These effluent limitations are the maximum amount of a.,p011utant
that any discharger may release into a water body.

Iff order to insure that.the prescribed effluent limits are met, every
discharger is required to obtain an NPDES (National Pollutant Disoharge
,Elimination System) Permit. Types of water dischatgesources for which a
permit' is'required include municipal wastewater treatment facilities; manu-
facturing plants; agriculture, forestry, mining and fishing operations, and
bthefr service, whOlesale, retail, and commercial establishments having opera-
tions which result in discharge of water' to theNation's bodies of water.

The`NPDEi Permit is not a license to pollute. To the contrary, a Permit
stipulates what may be discharged, :and how much may, be discharged over a
defined period of time. Each Permit is tailored to the discharger, and
sets specific limits on each effluent.

Furthermore, the NPDES permit also requires dischargers to monitor their
effluents, performing specified tests and measurements at designated fr.-
quencies specified in the individual Permit, and to report.the amount and
nature of all waste components discharged.

Training Need Associated withSelf-Monitoring Requirements

Compliance with NPDES requires that all specified tests and measurements be
performed in accordance. with methods specified by EPA and announced in the

'Federal Register. Only under very limited condit4ons are deviations from
specified methods acceptable.

These requirements are thebasis of an immediate, massive, training need to
provide the responsible waste water treatment personnel with the knowledge
and skills required to comply with the self-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 levels to the limited staff.in small, inadequately-equipped
facilities in which at present there i9 little or no capability for'
performing the required tests an measurements.

AT.EMP.(164.3):1.10.76 .
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This is one ofdtveral special short-term courses recently developed and

currently under development by the fnyironmental 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 personneVin the tests, mAsureMents, and. report
preparation required for compliance with their NPDES PerMits.

TRAINING AVAILABLE OR UNDER DEVELOPMENT TQ MEET
SELF-MONITORING REQUIREMENTS

Workers should take this who:Title

Basic Laboratory Skills for Self-
Monitoring Tests and Measurements

0 0

-""

Self-Monitoring. Proceddesr.c,Basic
Parameters for Municipal Effluents

Effluent Monitoring Procedures:

MetalsfrAnalyses

Effluent Monitoring Procedures:

Nutrients

Effluent Monitoring Procedures:
FloW Measurement and Sampling
Techniques

Any of the analytical courses Of
EPA National Training and Opera
tional Technology Center for
specific Permits

Have little or no laboratory eiperlence
or training, and need to develop basic
skills includinguse of balances; pre-
paration of solutions and reagents; I

names, characteristics, preparation
and care of common laboratory equipment
`supplies. This course prepares students
requiring such training for entry into
the following named courses in WO
procedures, for designated tests and
measurements are learned.

Have basic laboratory skills, as desig-
nated above, but needle learn one or
more of the procedure required for most

or all municipal effluents including BOD,

fecal coliform, pH, suspended solids,
flow, and reporting of results.

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

Usually haveearpleted the "Basic Parameters"
course, but have a Permit which requires
periodicreport on one or more of the so- ,

called "nutrients" including - nitrogen and

phosphorus.

Have made arrangekents whereby the required

laboratory procedures are performed else-
Where By contract or other special arrange-
ment, and who are required only to collect and
care for samples, and to make such tests and
measurements as#must be made at the sampling

site.

ii

Are professional chemists, microbiologists,
or key laboratory technicians in large
treatment facilities°where they work full-
time doing a designated,series of analytical

tests and measurements.

;



c A Persona]. Note to the User of this Guide
,. .

. .

.

The need fOr provjding this training, and ! he natureof current efforts. of /

the Environmental Protection Agency to meet this need have been discussed in ;
foregoing paragraphs.

It is an oversimplification of a classic spotatIbp 63a.); that all that isli.
,

needed to conduct training is to "put MarkHopkinS on one end of-a Tog and a .

student on the other." It is almost'as much an oversimplificationd)o say that
all that is needed to conduct a course is/to bring together the students

.

and the instrattiona/.staff in a classroom and laboratory equipped with re- -'
quisite equi0m9ftand supplies for the instruction to be delivered.

A short course such as this, involving both classroom instruction and labora-
tory application, and with critical learning outcomes to be achieved within

'a limited period of time, absolutely requires caeeful,detailed planning,
preparation, and implementation. Meticulous attention to detail and effective

%staff teamwork are essential at every step of course planning, development,
and implementation.

1
. .

.

The purpose of this Staff Guide is to provide you, the training staff member,
withuseful, practical assistance in presenting this course in your own
facilities. The Guide is a resource. It is not a blueprint to be followed
rigidly or unthinkingly. Even with thii'guide or any other form of assistance,
you will have to plan, to think and to Prepare in order to perform effectively
ih conductiNythis-tburse. On the other hand, this Guide should be helpful in
reducing thp, amount of original development work you 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.

You are invfted, in fact requested, to participate ,actively in makin this

T.,

Guide a li,Ang document which-effectively represents.the best experi nCe of
all in plaphing, preparing for, conducting and terminating,this cou e.

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 consAdered in future editions
of this and other.Staff Guides for,other'courses of this series. In the
event that q4estions arise in interpretation of any aspect ofthis ,Instructors'
Guide, please write Or call: -

.

Director, National Training and Operational Technology Cehter
Office of Water Program Operations
.U.S. Environmental Protection Agency
Cincinnati, OH 45268

Telephone: (5131 684-7501

Format of this Manual

This manual consists of two major parts. Part I is concerned with administrative
aspects of planning, preparing, ant conducting the course. Part II consists of
guidance to the instructional staff on, the technical content, learning objectives
to be achieved by the students,and lesson -py-lesson instructional guides for'
each of the several self-monitoring procedures covered in this course.

4 /
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Pairt I, which immediately follows, will h ve greatest value to those conducting

this course for tlie first time or for the first few Males. With practice in

ducting the training most organizations develop, their own adaptations

an \ramifications of this plan to meet their own requirements and the specific

situation.

.It is strongly urged that each institution conducting'this training course

develop its own formal version of such a guide as this. Staff does change;

new personnel require indoctrination and training on standard protedures of

the organization they have joined. Rules and procedures promulgated by

regulators' authority do change; such 'changes will require adjustment in Course

content, With repetition of specified tasks, many staff members, however ,

dedicated, do slip into unconscious variations in practice or omissions in

detailswhich can subtly change the character of the cladrse. A formal plan

and guide, consciously studied and followed, can help the training gilructor -

and the\administrator to avoid many pitfalls.

Intelligent use of a plan such as this, with variations-as-proven necessary,
can go far in keeping this course in harmony with the needs'of the students

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

remain f1=ee of the distractionstand last-minute corrections of errors or
omissions- discovered atunfimely, stages in course preparation and presentation.

I
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PAT I - COURSE RLANNING AND MANAGEMIF

A. Cours Plan and Working Schedules

This ec.tion considers five topiCs:

,Res ol ibilities-in self-monitorin trainin

It i an inherent responsibility of 'any teacher to provide a learning
situ tion which gives the student the best possible opportunity to develop ,

the arget'level of knowledge and ' .7

'41

In a dition, and_not to4be overlooked, this fourse involves a responsibility
to t e regulatory agency--to assure that students acquire specified knowledge
and skills and that these skills. are acquired to a level such that data re-

116
por ed b/ the student will be accepted as reliable by the regulatory-authority.

k

Ann
6.

Thi

iinf

S

unc the course

section examples of,course announcements, and identifies. specific
rmation which should be providedinl any course announcement.

ar slan for the course

This is a. one-page summary of the course plan in which the reader can
discover the subject matter coverage, days and approximate-time allocations
and the designation of the instructional specialty involved in presenting
the instruction.

Sample course schedule

This covers-the same information as theksummary plan. The format is,
differnti providing a dap by -day, hour-by-hpur.class schedule. This
schedule-format has,beeniFound most practical at EPA training centers
for more than 20 years. It wsrkS. Itis recommended for your use.

Milestones in course planning and preparation

fach member of the training staff-has individual and cooperative duties in
-planning and condUcting the course. Much of the responsibility of each
staff member is outlined'later'in this Guide in the section on Training
Staff (Outline 6). The milestone chart shown here is an example of a plan
to accomplish.necessary tasks in a timely'manner. 'NIt is necessary that
each training institution develop its own logistics of course preparation
to meet the situation at hand. is urged that a formal milestone chart
be developed. :

1. Responsibilities in Self-Monitoring Training

a. Implications of NPDES

Each Permit issua'bnder theAational Pollutant Discharge Elimination
System (NPDES) includes a program of required-self-monitoring analyses
of effluents and reporting of results at prescribed intervals.

k
AT.EMP.(164^.3):2.10.76"
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1) Theimethodology to be followed in performing the self-monitoring
tesils and measurement's is 'described in' issuances in,the Federal

Regiister (FR). ,

I

,

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

.-
\e

.
.f- 3) Provisions do exist whereby the regulatory agencies (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 beF too)

strongly emphasized that the Permit-holder does not have gle
authority to maka unilateral decision to introduce analytical
procedures not found in the FR issuances or not specifically

authorized by the appropriate regulatory authorities. ,.

. '

b. Training Response'to NPDES/FR Requirements

ly iethods taught in this and associated courses developed by EPA
are limited to those most recently prescribed in issuances of
the FR.

2) Usually, when. alternative methods are available, the course will

include only one of the alternatives. In planning the details of

a specificcourse offering, a training representative should in
every case consult with responsible representatives of the
regUlatory;agency in the area in which the course is conducted.
This consultation should include determination of:

a) Which, f-any,'of more than one alternative analytical method
is prefetred (or required) by the regulatory a§encY for the

Pe it-holders under its jurisdiction?

) Wh t, if any, changes have occurred since the laSt course
of eringswhich require adjustment'in course content?

14

C) Wha advice does the-regulatory agency have to offO about
the,planned course presentation based on problems encountered
in tplemiqtation of self-monitoring procedures, and is observa-

tion of performance of past Oadhates from previous offeri/pgs

of the course? 1 .

3) The training institution which fails to apply these eltmentary
practices, with a result of sometimes teaching inappropriate
methods, stands in danger of committing a serious disservice to
those it purports to serve:

a) To the students enrolled,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 approved b' the regulatory authority.

11
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At, Responsibilities in Accreditation Of Students
" .

el) Successful completion of this course of training will be afactor
used by many regulatory agencies in the accreditation or tertifi-
cation of tteatment plant personnel to -perform selft-mon,itohOg

. tests and measurements. F

. .

2) The instructional staff h s a responsibility( to irovidO, liahing
experience through which' e qualifying stidentwilT haye.every'.
expectation of being able perform the required selftmopitceng

_procedures in a satisfactor manner on.returnittP-hisi,..-normal.*i-king---

environment, ,.,.. ,4=__,.

, '' '.,
.

.3) Student EValuatton and Testing

For permanedt_record of qualific tion and' performance, a-record
bf student performance shoUld be ade.

. / -

a) Tests (both written and applied-) should be criterion tests, ". .

i.e., designed to demonstrateabt ity of the student to perform
the required analyses, 'as contras -d with tests designed to
d6elop a comparative rating of t individual sieudents.

.

'. \

b) Written tests should be strictly applied to the procedures
, being taught and.should be appropriate to a writtenansvar.40

Thus-definitions, matters of specific', information, solvfn of
problems,'and similar matters are appropriate to writtene4s.

.
.

c) Many students will take alarm at written te$ts,.and may not .;

perform up to expectations due 10 this alarm. One means of C

.alleviating this fear is to give open -book quizzes but to expect
a high standard of performance. It'is 'pointed out here that i,t

is more iMportint for the student tknow where to refer'for
needed facts and to check these6facts, than it is to demonstrate'
rote memory. The. memory will come with practice of the test
procedures. The student shodld learn to check the facts when

. in dqubt, rather.thin to risk a blunder. ,.- ,

,,d) Much of the student evaluation will be d on performance' in
' the laboratory. It will be appropriate to keepl.ecords'on su

.. _-

factors in student performance as: .
, .

(1) Accuracy in 'following directions as given;
. ,,

(2) DemonstrattOn of acceptable manpulative'skills;

El

1

4 .
1

(3) Reporting of laboratory results falling within acceptable
,relationship to a class norm; and other factor$ as
determined by the instructor.

é) Each instructor is responsible for 'reporting the quality of
performance ef each student for the procedures for which he
has primary responsibility. These reports should be-written, and
they shouldl be made a part of the perManent course record., This,
Course plan'provides-for having at least two instructors in the
laboratory, during all laboratory phases of the course. At any

12
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1given session, one inst ru ctor will be the'designated primary

instructor with others in a supporting role, To Make asysten
like this work satisfactorily inevaluation oLstudents'and to

- assure consittence in student instruction twill-member of the

instructional 'team has defninte; if implied,"responsibil-rtits.'
..

These include:" -.

;
.

.
.

.

(1) The primary.instractar isrthe individual who reporis'on

Ai. .
acceptability or non-acceptgility o1 student performance.

. .

In The instructor-assistant(s) must instruct students in the
same -way as designated by the primary ,instructor._ Introduction,

of individuality in manipulative prOcedures,orderof
ceed.irig. with a test, etc can only confuse tfiTe- student.

(3) The instructor-assistant(s) should bring the problem-student
to the attention of the-primary instrvctor at the earliest

possible moment. 'This is.to prOvidemaximum opportunity to'
correct problems which,might result to failure of the itudent
to qualify in,a given analytical procedure.

(4) Primary instructor and instructor-assistants have, of course;
a 'continuing responsibility of preserving the highest standards

of professional and ethical relationships with each other
throughout the course. Differences of optnion.will arise among-

.; individuals of 66 instructionatstaff.. Theie differences'must

be resolved outsidhe classrooM end laboratory. Furthermore,

these differences,dte notisubjetts for airing with students at

any time. , *A

4) The Nonqualifying,Student

.09
a) Thdre is ajob/financiaTtqlication to any.student failing to,

qualify for any of ,the analyticalopests and4peasurements included-
in t'hi course.,_ Therefore instructors sho44d be' particularly

carefUl to document the reasons for any nonqualification.
14:'

. b) Any nonquali.fying student'shotild be entitled-to be informed on

A11,-: - the reasons ,why he is 'judged, nonqualifying.44, c ,

c) an'Opportinity shoiLld be'provided for nonqualifying
students to have another chance to correct deficiencies in-.

their performance.. This could be accomplished tfirough'a number

of different approaches such as makeupWork (eveningt) during the-

course,itsalf, through repeating the training module in which
acceptable.results were not hieved (at a mutually agreeable

time for the student and,for4The instructor), or by- enrollment
in a future-offering of'the course.with-participation only in
the module which was failed the first tine around.

13
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Title 40Protection of Environment
CHAPTER IENVIRONMENTAL

PROTECTION AGKNCY.
SUBCHAPTER 0--WATER PROGRAMS

(PM, 830 Al

FART 136GUIDELINES ESTABLISHING
TEST PROCEDURES FOR THE ANALYSIS
OF POLLUTANTS

Amendment of Regulations ,

on June 9, 1975, proposed amendments
to tile Guidelineg Establishing Test Prq-
ceclures for the Analysis of Pollutants

to Clt 136) were published in the Fro.
ERFC Recisres (40 FR 245351 as required
by section 3044) of the Federal Water
Pollution Otintrol/Act Amendments of
1972 ($8 Stat. 816, et seq Pub. L. 92-500,
1972) hereinafter referred to as the Act.

Section 304(g) of the Act requires that
the Administrator shall promulgate
vindelines establishing test procedures
for the analysis of pollutants that shall
include factors which must be provided
in (I) any certification pursuant to sec-
tion 401 of the Act, or (2) any permit aP-
Plication pursuant to section 402 of the
Act Such test procedures are to be used
by permit applicants to demonstrate that
effluent discharges meet applicable pol-
lutant discharge limitations and by the.
States and other. enforcement activities
in routine or random monitoring of ef-
fluentsete verify compliance with pollu-
non control measures. -

Interested 'persons were requeseed to
submit written comments, suggestions, or
objections teealae proposed amendments
by -Septembef 7 1975 One hundred and
thirty-five letters were ;eceived from
commenters The following categories of
(organizations were represented by the
commenters ,Federal agencies accounted
for twenty -four responses; State agen-
cies accounted for twenty-six responses;
local. agencies accounted fis-.)r seventeen
responses regulated major gischargers
_accounted for .forty -seven responses;
trade and professional organizations ac-
counted for eight respqnses; analytical
insteumene riginufacturers and vendors
accounted for seven responses; and an-
aly trial service labgrataries accounted

-s-.4or six res >nses
All comments were carefully evaluated

m a technical review committee. Based
upon the review Of comments, the follow-
ing principal changes to the proposed
amendments were made:-

, A ) Definitions Section 136 2 has been
amended to update references Twenty
commenters representing the entire

, spectrum of responding groups pointed
out that the references cited in 11 136.2
'ft. i36 2(g(, and 1362(h) were out-of-'
date. 41 1362(f), 1362(g), and 136.2(h),

e respectively. have been amended to show
the following editions Jf the standard
references "14th Edition of Standard
Methods for the Examisitation of Water
and Waste Water." "1974 EPA Manual
of Methods for the Analysis of Water and
Waste," and "Part 31, 1975 Annual Book
of ASTM Standards."

" (B) identification of Test Procedures.
Both the content and format of 1 136 3,
"Table I, List of Approved Test Proce-

RULES AND REGULATIOle

dures" have been revised in response tin
twenty -one comments received from)
State and localgovernments, major regu-
lated dischargers, professional and trade
associations, and analytical laboratories.

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-
preyed methods.

(2) The addition of a fifth column of
miscalteneous references to procedures
which are equivalent to previously ap-
proved methods.

(3) Listing generically related ram-
eters alphabetically within four s te-
gorieri: bacteria, metals, radiological and
residue, and by bating these subcategory
headings in alphabetic sequence, rel-
ative to the remaining parameters.

(4) Deleting the parameter "Algicidas"
and by entering the single relevant alt-
cide, "Pentachlarophenol" by its chenU-
cal name

(C) Clarification of Test Parameters.
The conditions for analysis of several
parameters have been more specifically
defined as a result of Comments received
by the Agency; .

(1) In response to five commenters
representing State or local governments,
major dischargers, or analytical -instru-
ment manufacturers, the end-point for
the alkalinity 'determination is specifi-
cally designated as pH 4.5.

(2) Manual digestion and distillation
are still required as necessary prelimi-
nary steps for the Prjeldahl nitrogen pro-
cedure Analysis after such distillition
may be by Nessler color comnariseri,
titration, electrode, or automated pheno-
late procedures:

(3) In response to eight commenters
representative of Federal and State GOT-
ernments, major dischargers, and ana-
lytical instrument manufacturers., man-
ual distillation at pH p.5 is now specified
for ammonia measurement.

(D) ?feu, Parameters and Analytical
Proceduret. Forty-four new parameters
have been added to leble I. In addition
td' the designation o alytical proce-
dures for these new parameters, the fol-
lowing modifications have been made in
analytical procedures deeignated in re-
sponse to comments.

(1) The ortho- tolidine procedilre was
not approved for the measurement of
residual chlorine because of its poor ac-
curacy and precision. Its approval had
been requested by seven commenters rep-
resenting major dischargers, State, or
local governments, and analytical instru-
ment manufacturers. Instead, the N,N-
diethyl-p-phenylenediamine (DPD)
method is approved as an interim pro-
cedure pending more intensive laboratory
testing. It has many of the advantages
of the ortho-tolidine procedure such as
low cost. ease Of operation, and also is of
acceptable precision and accuracy.

(2) The Environmental Protection
Agency concurred With the American Dye
Manufacturers' request to approve its
procedure for measurement of col*, and

vied of the procedure are now available
at the Environmental Monitoring and

FEDERAL REGISTER, VOL 41, NO

Support Laboratory. Cincinnati (EMSL-
CI) 1 ,,

(3) In response to three requests from
Federal, State governments, ,and dis-
chargers, "hardness," may be measured
as thesum of calcium and niagriesium
analysed by atomic absorption and ex-.
pressed as their carbonates

(4) The proposal to limit measure-
ment of fecal coliform bacteria in Che
bresence of chlorine to only the t'Most
Probable Number" (MPN) proc ure has
been withdrawn in response to requests
from forty-five commenters ncludine
State pollution control agencies, permit
holden!, analysts, treatment plant op-
erators, and a manufacturer of analyt-
ical supplies. The membrane filter (MF)
procedure will continue to be an ap-
proved technique for the routine meas-
urenent of fecal coliflorm in the pre-
sence of chlprine. However, the MPN
ordcedure must be used to resolve con-
troversial situations. The technique
selected by the analyst must be reported
with the data.

(5) A total of fifteen objections, re-
"resenting the entire spectrum of com-
menters, addressed the drying tempera-
tures usedfor measurement of residues
The use of different temperatures in dry-
ing of total miduE, dissolved residue and
suspended residue was cited as not allow-
ing direct intercomparability between
these 'measurements. Becalise the intent
of designating the three serialiateesidue
parameters is to measure separate waste
characteristics (low drying temperatures
to measure volatile substances, high dry-`
ing temperatures to measure anhydrous
inorganic substances), the difference in
dying temperatures for these,' residue
parameters must be preserved

(E) Deletion of Measurement Tich-
nigues. Some measurement techniques
that had been proposed have been de-

leted in response to objections raised
during the public comment period

(1) The proposed infrared spec-
trophotometric analysis for oil and
grew has been withdrawn Eleven com-L
menters representing Federal or State
agencies apd major dischargers claimed
that this parameter is *fined by the

ent procedurereAny- alteration
in e procedure would xlia,nge the del-
initi n of the paraniiter, The Environs
Me tion Aneiycy agreed

(2) proposed *orate parameter
for sultsfe'-at concentrations below 1

mg /1, has been itithdrawn. Methylene
blue spettrophotemetry is now included
in Table I as an appeived procedure -for
sulfide analysis. The titrimetric iodine
procedure for sulfide analysis may only
be used for analysis -Of sulfide at concen-
trations in excess of one milligram per
liter.

(F) Sample Preservation and Hording
Times. Criteria ler sample preservation
and sample holding times were requestied
by several commenters. The reference for
sample preservation and holding- trine)*
criteria applicable to the Table j param-
eters is given in footnote (1) of Table I.

(C) Alternate Test Procedures. Com-
ments perteining to 1 136.4, Applicatiod-
for Alternate Test Procedures, included
objections to various obstacles within
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1 5



these procedures for expeditious ap-
proval of alternate test procedures. Pour
analytical instrument manufacturers
commented that by limiting of applica-
tion for review and/or apptoval of alter-
nate test procedures to NPDES permit
holders. 1 136 4 became an Impediment to
the commercial development of new or
improved ineaserement devices based on
new measurement principles. Applica-
tions for such review, and/or approval
will now te accepted from any person.
The intent of the alternate test pro-
cedure is to allow the use of measure-
ment *stems which are known to be
elpevalent to the approved, test pi-t), e-
dures in waste water disoharged

Applications for approval of oalternate
test procedures applicable to specific dis-
charges w)lJ continue to be made only by
NPDES permit holders, and approval of
such applications will be made on a
base-by-case basis by the Regional Ad-
ministrator in whose Region the dis-
charge is made

Applications for approval of alteiiiate
test proceduvee which are intended for
nationwide Use can now be submitted by

'any person directly to the Director of the
Environmental Monitoring and Support
Laboratory in Cincinnati Such applic:st-
tiona should include a complete methods
write-up, any literature references, corn-

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

ed by the Administrator. The ap-
1 P should include precision and

, accurac data of the proposed alternate
-"treat procedure and data confirming e

general applicabllItY of the test pros
titre to the indtistrial categories of
water for which it is intended. 'The Di-
rector of tlie Environmental Monitoring
and SuppoA Laboratory, after review of
submitted information, will recommend
approval or rejection of the application
to tile Administrator, or he return
the application to the applic for more
information. Approval or ref tion of ap-
plications for test procedures intended
for nationwide Are will be made by the
Administrator, after considering the rec-
ommendation made by the Director of
the Environmental Monitoring and Sup-
port Laboratory, Cincinnati. Sincthe
Agency considers these procedures fee
approval of alternate test procedures for
nationwide use to be interim procedurpai
we will welcome suggestions for trite
for approval of al4rnate test PrOced
for nationwide t* Interested Pe
should submit their written comments In
triplicate on or before June 1. 1977 to:
Dr. Rober613. MeliZ. Environmental Jiro-
tection Technologist, Monitoring Quality
Assurance Standardization, Office of
Monitoring and Technical Support (RD-
6843) , Environmental Protection Agency,
Washington, D.C. 20460.

(H) Freedom Of Information A copy
of all public comments; ad analyst/ by
parameter of those comments, 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 1nfor-
matiOn Reference Unit, Room 2922.

;0
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Waterside Malt 401 M Street, SW.. National Environmental Research Cen-
Weshlligtort, D.C. 80440, during notraeJ ter, Cincinnati, Ohio 45268; U.S. Envi-

.1
business hours. The EPA information` ronntentalProtection Age y, ()Mee of
regulation 40 CPR 3 provides that a rea- Technology Transfer, Ind trial. Envi-
sonable fee laity be charged for copying ronmental Research Lahor tory, Cincin-
such documents. natl. Ohio 45268. This' Publication is

available from the Office of TechnologyEffeetive date: These amendments be-
, on April 1, 1977. .-

2Transfdr.

. -
. i n I 136.3, the Second sentence of

: November 19, 1976.t: paragraph (b) is ^amended, 'and s, new
Join, Quaniss, paragraph (c) ig added to read as fol-

Acting Administrator, lows .
. ,

Esrirornweofol Pr°CeCti°R AgescY e 136.3 identifieation of mkt procedure..
Chapter I. Subchapter D, of Title 40, , .. ..,

t ..
Code of Federal Regulations is amended (b) Under such cifcumstances
as follows: - -. additional test procedures -fot analysis

1 In i 13e.2. paragraphs (f) , (g) end , of polIntasibs may be specified by the
(II) are amended to read as follows: 'Regional Administrator or the Director

§ 136.2 Definitions.
'1/4 upon the recommendation of the Direc-

ter of the Environmental Monitoring and 'I . Supnert Istboratory, Cincinnati.'
t f) "Standerd Methods means Stand- (g/ Under certain circurnstairces, the

.

art: Methods for the Examination of Administrator may approve, upon red-
'Wdfer and Waste Water, 140 Edition, Ommoidation by the Director, EnvIrOn- "
1976. This publication is available from mental Monitoring and Support Labors -
the American Public Health Association, , Cincinnati, additional alternate test
101516th Street, N.W , Washington, D.C. tPracedurea for nationwide use.
20036. 3. saddle I of 1 136.3 is revised by lilting

(g) "ASTM" means anthial Book of the tern alphabetically; by adding
Standards, Part 3/, Water, 1975. This 44 new eters; 'by adding a fourth
Publication is available from the Amer!. column u e r references listing equiva-
can Society for T e s t i n g and Materials, lent States Geological Survey
1916 Race Street, Philadelphia, Penrai''l- methods; by adding*. fifth column under
yenta 19103. ,references Eating miscellaneous etntiva-

4h) '"EPA Methods" methods lent meaeds; by deleting footnoted 1
for Chemical Antdesistr Water and through 7 and adding 24 new footnotes.
Waste,' 1974. Methods Development and to read as follows:
Quality Assurance Research Laboratory. 0

llama I.Liet of approved teat proteriareal

Paramet.r and units

I Acidity, r CeCO
pima 1'27 inter.

2 AlkalinitY, as Ow° g, smalls
gams per Due.

S Ammonia ((se N), altErrsass
per Mr.

BACTERIA

4 t ollierrn decal) I, nmabsii p
ml.

5 Coollorm pri=ers

ml
11 Coliforrn (total),' flambee PW

100 ml.
7 (,Bonn (total)' pnosnos

of chlorine, number per IN
ml

Petal streptoocci, number
per 100 m1

Bensidi no, milltyramsper

VOIS10°,1rItin
10

11 Brom ide,ullligrants per ter
12 OW.;

OD), mill Mir.
13 milligrany pet 1tet

.n.1 of able,

Nictlsol

ts_

t ReIrroaces
( "74 Hit ed ono nee) othtt
EPA ... standard approvCd

Mrhods arbor Pt 31 DADA methods
1976 methods ,

ARTY

IL2,
ad

) et
poinphenol

1

t 4 1_ 273(4.3) 314.
-

"4 Tiration' '''''' 3
tsar * pH 4.5) manual 5
es sairmitod, a=5
rat ratarstod e

lairriallowed by asserr. 150 412 237 116
distiliatra I ist2071 . 410

. ram, rafares, sir- I66 .
treas. Automatial pia- Ill 414-
arra. IS

271' ,111

40 (0177)

41 (0(r)

0114j

31PN,, 1.rol filter
40 s . '(45)- .

do 114 ..

MPN, mombftae 1 Grier 514
with ennehineot.

(56)

MPH,' inemli*ne ' lliDer, ...- ItS
plate rant. , 1144 I (SO):

Ordellon---colotanetre i
N7 ..

Winkler (Aside sear**
nos) se *keno& method . -.. - . , , 0 (17)

Memoir,. koline-(,date ... 111 .. 321
Dichromate reflux__ 10 660 472 124 (ale)

. . (17)
Silver rtnita atewsrie /11- .... 306 207 _.. .. .... . .

Ural" filltems101e0100. 21- sos se ._ ... 1 tilij
metric -frrkyaulds. 31

7
V
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Parameter and unite Method

zahrumui
ON 14th ed. (Me me) 0041

RI% etestlard approved
methods methods pt. el IA308 methods

WM methods t
ABM

44. Cobalt -Tidal, milligrams per
liter

46. Cobalt-Dissolved, mill11-
groms per liter

46. Copper- Total, milligrams
per liter

-

47 Copper fii,solved, milli-
grams per liter

48 Gold-sTotal, milligrams per

49 Iridium-Total, milligrams
pec liter.

50 Iron-Total, Inilligranis per
liter

51 An-Tfissolve,1,, milligrams
' per liter

52 Leo4-Total, milligrams per
taw

53 Lead-Dbefolyed, milligrams
per liter -owe

/77-
54 Magnesium -Total

moms per liter
itee

Magnesium-Dissolved mall-
gralu.S;Per !liar

Mansaneee -Total milligrams
6ier liter

57 Manganese Dissolved milh-
gramerper liter

58 Mercury-Total, milligrains
per liter

59 Mercury - Dissolved, milli-
grams per liter

Aloi Ybdenum-Tetal, Vallifjges
grams per liter

61 Molybdenum-inasolyed,
illigrams per liter.

Digestion .. tollowsmy by 107 10 445 so (17)
atomic istaorption.

0:45 micron EMU " lot-
odlOVIke: 1,400% moth.

Digestion followed by 1011 146 $45 43 s olio! On
atomic absorption or by 195 296
colorimetric ibleocu-
mine i

0 45 `micron filtration " lot
lopred by referenced meth-
od for total copper

Digestion followed by ..... ... ...
atomic absorption I.

Digestion followed by

Digestion follewed by
atomic aboorp

110 100 3 Ole;
tionatomicabsorption or by

146 345

oolonmetnc (Phenauthro- 306 30 .. _ .... . .......
linei

045 micron filtration " fol-

od fOr total Iron.

. .. .
lo wed by referenced meth
od

ltigestion followed by 112 146 145 IN 1(619)
atomic absorption "or by
colonmetric Dithisonei T15 ._ ._

if 45 micron filtration " fol-
lowed by referenced meth-
od for total lead

Digestion. followed by 114 148 345 10 1($t8
atomic absorption; or 321
grarimetric

0.45 micron filtration " dol-
loped by referenced Pl
method for total magne-
sium. * a

Ihgeotion .o followed by III 148 SS III I (OM
atomic absorption re er by
colorimetne , Personate or
periodatei

`045 micron filtration if fol- _

lowed by referenced
method for total mane-
note AL

nan.kos atomic absorp- 114 154 11311 (51)....
non,

0 M micron filtration " fol-
lowed by,/ referenced
method for total mercnry

ion followed ' by 138
atomic absorption

oron filtration if fol
by referenced

od for rota] mol ybde-
natrt

Digestion folloWed by 141 146 361 IL; ....... ..
atomic absorption or by

046
cokirimkr00metri;ifouHriptoiontlwrne001..

lowed by referenced
method for total nlckol.

Digestion follow0 by _ .

Digestion thteprl=ed by .. '_... ...... ... ...
.atomic a

Digortion- followed by
atomic absorption li

atomic sbeorptioa
r .. . ...

Digestion followed by 143 . .. 134 MO
atomic absorption. °Mori. .._ ._ - MI6
metric (Cobeltinitrite), or 04
by flame photornetrie

045 micron filtration " Sol- .
lowed by referenced meth-
of for total pots/Mom

Digestion it followed by _ ... .. _ : e.---
atomic absorption

Licestion n followed by
atomic aloorptiou

Digestion It followed by 146
'atomic absorption

0 45 micron filtration " fol-
lowed by referenced meth-
od for total soksmom

0 45 micron filtration It fol. 274
lowed by calorimetric
(Moly Micallicate)

Digeation if followed by
atomic absorption or by 213
calorimetric (Illithlyons)

0.45 micron filtrition " 001-
/oven by referenced meth-
od for total sliver

Digestion it followed by 147 141 IMMO
atomic absorption of by ra iill-
flame photometric

045 micron Illtrstiori 0 lob
towed by referenced meth-
od for total sodium

6 Niclp.1-Tmol, milligrams
per liter

63 Nickel-eibasolyel, milli-
grams per Wee

64 (limos- Total, milligrams
per liter

65 Palladlism-Twat, milligrams
nor .

66 PistinumMar -Total, milligrams
per More

67 Potesefillta -Total, milligrams
pee liter

68 Potaitsium-Dissolyeil
grains per liter

hbodlUm-Total, milligrams
pet 41tec

70 Rothienturn-,Totsl, mall
grants per liter

71 firderrium-Total,
peellter

72 8eleninin-Dueotved,
groom per liter

73 Bilicir-Disolved, milligramsDissolved,

74 it Mal, milligram:

7.5 Rilver-biceoleed,* mall
grams per liter

76 Sodium-Total, milligrams
per liter

sodium-Dhisolyorl milli-
grams per liter

Br" footnotes al end 01 table

IM

447

144 IM Nalla KW)
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%No'

Paralysis sod snits

Tim MumTotal, ntiagrams
par liter

Thalliam-Dissolved, milli-
grams per OW.

. The Total,, milbgradis per
Otte.

SI TinDiesolcd, milligrams
per liter.

umTotol, bullIgnum
ter

TitertiumDissolv ed. milli-
rams per liter,

641 V.oadltmlTotal, millfgrano
per liter

Vinadieni- lnaselre, nulli
gre nu. per lifer

ts r

S7 LIneDisool", rodllgranie
per liter.

oat} \o rate w ilitrano p r
hair

Refeyene+
1174 14th ed (psgepos ) Other

lettiod ' EPA standard approved
methods methods Pt. 91 Vfittri methods

1976 metbode -
AIITM

Disapisliatiou followed by
slaorptlan.0

045 micron filtration 0
lowed by referenced meth-
od for total tballitma.

Dynan& 0 followed by
atomic absorption.0

045 micron filtration 1 lot -

lowed by referelavd meth-
od for Wel tin

Digestion 'I Mitt% ed by
awmie abisorpiton

045 micron filtration 0 Gib

99 \5. dr we o. iii.1119r.som IN r
' liter

90 rid and Er- r- ,i, Ilismou i r,
lit,i,

-f
I 4 qv...4 , Alcii loLil im

nollignino, per liter ,
911 Organic nitrogen ,,is k. ), milli-

g rains per liter.
53 elithophosphate s P , nullf

g rants per liter
94 Prot* hlorephenel, hidll-

grams per liter . ,

S6 l'i-sti. isles, mil).gr ens -Tr r
, . liter' -,

6 Pnenote. milligram. per Sitar
17 Phosphorus leirtnental), nollf -

tramr per lit7tz
'at Pto PilesphoPto o

Iielligraint pelalft
:4

N .11010..1, l I.

S1 A iplia' Coral, leC I per lit, r .

100' Alpharoom tog rrror, ori
per like

101 BetaTotal. Lit I Ps.
lm Fletarou ot I rig error, pCI per

liter
lot' RadiumTotal; peg 1,r

-liter ,
f

al its, per liter .

lEIYA

`

,4

. 104 Total Nillieranis per liter
105. Total dissolved dilterable.;

mIlleriuns per liter.
410. Total Aasperiele4' (honfilter-

abb.), null:grams per flter
q.ttleekie, milliliters per liter

nr nifiligrams per liter.
461,. 'row cotaut., nulligrame per

liter -
Dr Qperine enieloctaraw, Dilem-

ma*. per cvntimetet at 26

110. sttilisie
' per lip.

111 Sulfide Q , t.lograrn pet,

Pared by reicrenced meth-
od go. toIrd Utaatlum

liirstion 0 followed by
about, alsortition 111 or by
eoleriutrui. arid).

0 45 nut ron filtration '7 fal-
l/melt b, n-brcio-eri mr4b-
od for :011.1 s eholtuni

Ilitett IOU 4, followed by
please: alinorpfeen II Or by
rolorinietri, I Dithisorwi

0 4.5 lid roll illtratlali 416-
lowiLd by refereneart teeth-
Lid for wild too

adinitun r die 11,111 NV-
In., 0711($1.e automated
erinuoin ur i)drazho re-

disi,tleii
!Lwow.' et .1111 Itsdretort.

tn. 1D v0116,11091
Liquid-1).1.nd etttar tfofi

with in. litnro-trifluuro-
.thedif scat 'ill Inc

-2
0111bUSI [NI- 1 iiti-ard

11inethai
Xt.-Wahl 111171 a Junius 1,5,130

snenolli4 nor en
fir autonlaied sae or- 240

hi, a, of redly nue 266
I `

la 1 1 2 ...... . .
110 .441

201
197
AO7

216

229

1411 741 130 liSisomm)
.

42S .
427 / 155 119 11-11-4, 0(20)
620

121

515

13: 401 11 ($1

122 ! ille1114)

al OS4 I al. r 1I911)

Io 1 6611 129 (24)

ea, 11411

ocui am 131 0120

to. i4 .A P1. .. 9 311

Pfrsillfaii division, lot-
ion warned of auto.
nand. nri wl PAW- .
Jr.,,'

1 i ni i 0 0 , - lel Iiiittott . . __ . 00 bel°11(75-}-78).
ColltIt.r ,

an , 9 2_ 501 104 (79)

Proporl ,....1 "note... . ... ........ .. me as& Nfi-f-m
- b, -me es at)

'I
47.

,, :1, ,1111 0 1INI t1.1. . . .. .. . . 147.-.!. . .. (11). ..... . ...

-.4^

.1
Ia.11111,4If 1(0101115. I . 270
util2 fiber intratiotr, 1110 301

.biu,s, rib.; Iiiralo41, 109 to
104
oit1115. 111)0111C

0`
Ii.,,,rst Leek, rai,dist
!M Ira

91 ......

16

71 343 141 (eas)

.ro .inetre n rbolinetne, A :tror auooate,t colorimetrk 277 rig 426._ ...... . 1:
thorium ehloraiiilaie). 271

f A/Mondeiodine for lev 294 ace is4
Ill, e els gnaw. that I mei* .

liter, Matli3 Moe blue p
' to etrie. .,,
112. butficr tali ,1-1, inifigustus TIttilnef rte. 9cline iodate... 266,

per hut.
1111 Surlactant, milligrams per Colorini, trio 10.thylene, 1471

lite. le . Woo
114. Temperalure, &rpm C ' Calibrated 116044 or 0 Were- -1* me

. mettle unimornot..r. ,
115 Turbidit) . Ni U . .. Nepheiorneuic. 216 la- ra

____.-

I ROonnl,011i144 for IlImPline abil pre,errin bin of sunpies %seceding (0 psearnotert may b Reba Is a .
, .

..usebod for I lo o, 1,st Apilay*b. of 'A *I. and Is nete., 1974" 11 0, Environmental Protection , tabk 3, 00.
will lli , r . ' ,

r

6011 . .-
100 494, tat) .
123 . .....

3
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. \ r f. euu'fr t III' '1 tp oH r" 1, ir to Brown E 8kougst&d, M W md ii- 136,5 FAnundedJ
\I \1 t ho1s I ( OU t o ai A áI v' t V t rumpl (or D iolved Muiort md (ia&e, U 8. UeoIoi.

. l.jiiiUeot Y.ter l.'our Ii Io , eh Al, '1970)

'f(h Yfd4 t !t of ()UIr 0! \tetho,i of An.ab!is of the Aorlatfon of 5n4 136.5, paragraih a) is amended
1rJ 9er b inrting the phrase proposed by the

''a a 1, ,iiati,rr, to '0 rrutrt if cori3'trrirr ri.tS or r ron oft? omuent sampI areon 00flipaIy She repons1ble person or firm ixiaking the "
I

I ri t ttrttlon w II be r 1u,ed to rroohvo llscharge inunedlately after the words
I rafh,,h . p' "tst procedure" and before the Peripd

Iiilr M1rou
, er sr a' i &r ri rirai ro lb,IrtcaI anJ rmbIoiIames that en the paragraph.

-r,rrIetr ,I ow vr 'F Irtr,1 it V air r ii. ouror's to. bk 1 0,4 1973)" 6. In 136.5, paragraph (b) is mnnaed
rail' Irfi r feofiriOro iivaU> hIt' row aol vrtriklile re.very frOth ifitorfirated aasteaetr5, tire by inserting In the' first sentence the

I If tL1
i t e1 rot

I r d to )hods are avirtabtø Thefotiowtiig
tirr! fr Ur..trn \f,tlrr for lb r.oid,nreand Lu $atu 1Otwsters

phrase proposed b the responslbleçer
son' or firm king tbe dischg/-On uw! a' wrr o'iouzrhr ri"

'frruFr rOSS rrrr I Uf[Ortt Iaf'ortrry I Errviroontsirtal 1'rotCet,95Agiticy, C' medIately a! the words "such applica-
Ar ra'tr attoli 0rrIarrt or. 's rr I'rrrr ierrto Apr 15 'Avat!e ANSI, 1(30 tIo" and eIa1y beZo the comma

hr Veolfo The seond sent,ence of paragraph (b),
M ,. I .

r . sir 51 ojararr I r A a roof0 0
' ', amended by detthg e pheb tor7n

hir. IrO p, 10 Irlrrr.plr rrrs r , I srgar sr. rrfrrrlrrrl0 ant p'strctdeo can b obtarrri d from fhe E, "Method Dvelopient and Quality As-
al\I t ig I fIr I a o f t, tt OOA cy( suranQe Research Laboratory in'imnedf'j "

sr'.' tr'aI trr,tesrr,rr kgerrr.5 1 os .,rnorr, to i.oio - ' ately after the phrase 5t'State Permit
rn' rjoper, 'hoff trinS 11 rr ,ritr rrtsrfrenre nrr,.,reatum rfrfrirtde to d 00 the thgertiottc&ta1st Pro d th fI bot fri, orirrre fr ion!, tO ni onrrnjrerrrl. ,ratrthynt.o are rIpiased wits 2OnSota qiution of SlOg/i

trio 'dg( I 611,1; 1 iris OIitrStttUtlotr a ,,,te tfrIroOnr ft sirtorts rs'nw for both, total ci'anide the end of the sentence, and ifisert4xig in -
sir sr fr r,r nrsiatslr fr rrlo,rrtatiosf nrrersru'n.rnpsstr S ' its place the phrase Environmental '

Ft s sir rn,rr,strs.r ri lot,,! tir"tt13 tiro '.,rm" to .2 1,1?. rs't bfsre frrr,Ce5flg L4eeouse rtjgorousdfgetioit
for., rrr r 'rut v, I'S-O rrf's itt ,uir ntr"rftrr tlrrottglr pi rstrttrrh ,o figs, ororoua trs atmenS roeeonusoeudçd or,,' Monitoring ad Sppport I4boratpry,

o . "' [ 09 I I 4 1 \t. lrsr'I' for 'Irs 'r,rrrt of 10at,er airs! Vs rotrg 11)741 In tttcae inotaneeg where a ,Ci,yrcinnatf ' S

ft rf 5 u1idss 7 In 1364 c) is amendearh r it paragraph
"proposedtorso I r t r r srswrrt0sss' s,Lr ri's? rrftlro OI'j orfIe to a hirlOin beaker and add 3m! iertg tphrsse bye

S I s 1 ,1. Ill 5 II tO' Irs .L'r rn otoarrr 'stir ant . p'ate o 4f,sr00 C0o1 the beaker and
''a

respon,dib1 person r finn ',ak1ng the
i r I Anna r'gr par disclrge immediately afler 1'te phrase

5r5 f5 s?55 t],rsrs'r'dr"ak' rhor 10 ,frfrr Rrrrsse toter and evaporste., dreea, (ooI 'tapphctton for an test prokIra I?; ft lIP Vs i'*r U I eraai1adw hat
,alternate

I" cedure arsd Immediately before th
'art' I"rrr'ssr 'Iv Ii Isasisstrrrrfir. ofi ii! mr" 3 ss,'rsrr?r ,trs4rTIss rrnrptei now rn-adylrsr ar,ttf5g 'r?rrtnrl '0rrptrrsnr frs'hntrtueO

'comma, and by deleting the phrase
"MethodsS ' r fr or for,! s rr.' "-nonrir rtt they are eoofider.rI t)evetDpment and Quality As-

I
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is Or rrrng Ii' frrt s0rs,I14)srrJtrrrr_ nittrr Iu,'ri I --,,rfjrla.ofss Irit.rrrr( pt'atnttui 005 re.stornrnanded'
nf,r5,O Itr.rrIr Is liv r,rol II frr'rrfrrrQ riser! tsr rsoo.(je 701 ann r',rtio'r't tire rr s;ufresj phrase. for' review' 4'ecommenda-

r ('f ss irr r,. our?' I r. I 'II I ft 'or r a sl f ni orrrrrrahIf rrf of ti nosri pa Irter should be tidn" and inserting In, Its place l*lrae
srIses f r I 'i A II ft'r f''krrr -Yt r r (rsrp Starr % Nna1k

,th
't nmental Motoring and SuPP0ft

5 5 ' ' Lao ,tincinnati
.,

,bsrs r rrnI'
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5 55 r fr. ',o'.' ,r ,strrt?os rrrssi I on sr r- s rlrsrsrr an' r'o,rssri,'rr.t to ha' rorSporalrlr rrr IIrr rr PC'

I tr ;ss,rrt I sirs srmr I Irs r os r,''rr 'ross' ootIrar rI.t,o?rs,'r r' at aptah .

an alternate rocure
and immediately before the comtha

IS lii sO \f tn 0 TrIg: 5 ormietl,o,ssr Us r" t iIogIreI Sue1 Tecr Theecon&sentepCe of paragraph sii las r, Arirrr,or lrsrr.r sr'rrr,rsr, s' 5 5 rr'r,rar Is s-fs''srt. tsr (,s I.r'Iiirtf Irrorsra' is arsended b. deleting the phta.e,rU
I -0 r

,r
'IU'itr s, Iso-,,, [1irrr Irr,r flr' ,sILrii sIr 05 rn rrune, onIi orl, ''Methods Develoinlent and Quality' As-*

l
I I I so

rF
'sj sutince Rsearch Laboratory Immedi,I

I 11 t F a f r F iiII If 0 rr
I r r r

,' r S r r 'r '.' 7,s vi 'f ory' II, -rssss s lost I I :5 ' te1y after 'the "to the Reg'1owl,,I , -phrase,
Adminstrator the birectór 'of4 In 5136 4 the second sentence o hate test'Irocedureijnder this paragrath y ,he,"

paragraph ci' is amended by deleting mdl shaj..- , . , and- immefllatery ,precedlnj, the perlpd
the aord "su'bchaptOr' Immediately fol- ill Provide the name and addressof 1endtng tcme sentence and ls(sertlng n Its
low tng the phrase "procedure under this' the responsible person or firm makin$, laqe he phrae"Enyirthumntal Moni-
utnd Immediately preceding the word the app'ication
"0hali" and replaced with the phrase0 (2l' Identify te an'd Su ort Laborato' Cm-g my,pollutantis or par"

,,gp
,cinatipittagraph n- and § 1364 is amended rarneterts; for which n,tIonw1de a-

Iry addtng a ne' fbslagtaph ci to tead prowal of an alternate testing procedure me thiya,sentenc pf,,pafagraph ''
'. follows ' is being requested is amenec aby deletln the phrase,'

3n Provide a detailed description of Dçvelop*sent and Qaalj,tyls-
t us i i,is 5115.11 its sir, r',

is,,,, ,ires' the proposed alternat.e procelure. to',
,'Mrthiod
surance Research Laboratory," Immedi-

I gether with references to published' or
other studls confirming the-general a'p- ately after th! phrase. frwardedto the

Director,' an 1mm lately before theA,n applIcation foi atr aIfç'i plicability &'the'altemcnhte test procedure
n,fe test p7edure ui'tdertht pnrtiépph ,to the pollutantss or arameteos in second comma anti inserting in Its
55 r shall a waste water, dischiy'geii from r4resçnta- place the phrase, "Environmental Moni-

dr An application lot' appi oval of an five and spertftect, mndustriaY ot other tor kn'd Support Laboratory Cia-alternate test procedur'e for na,lonwlde categories 'use may be made by letter in triplIcate (4, Provide'comparability data for the ' cinnati
9 Section 136 5 Is by theto the Director, EnvI meta1 Monitor- performance of the proposed' aiternat amended

Ing and Support Laboratory, Cincinnati,? tt5 proeed'ure compared to the pélform,- additdon'of a new paragraph to read
Ohto 45268- Any application for an altet ours' of the ppt oved tt procedures as follows . '

r' ' '
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1

RULES AND REGULATIQNS
.

§136.5 Approval of alternate tea Pro.
redurea.

'

(e) Within ninety days Of the receipt,
by the Direcibr of the Environmental

.Monitoring and Support LaboratorY,
Cincinnati of an application for.
alternateiest procedure for nationwide
use, the Director of the Environmental
Monitoring and Support Laboratory,
Cincinnati shall notify the applicant of
his recommendation to the Adminis-
trator to approve or reiect 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 methodtetermined by the Ad-
ministrator to satisfy the applicable re.
quirements of this part shall be approved
formatiffnwide use to satisfy the require-
ments of this sufichapter,f" alternate test
Procedures determined bY the Adnallia-
trator'not to meet the applicable reqvire-
ments of this p$rt shall be rejected.
Notice of these determinations shall be
submitted for publication in the FrouSi.
Stemma not later than 15 days alter
such notification and determination is
mane.

ITR Doc 76-55052 Filed 11-30-76,8 45 am]

NY.

IP
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'2. Announcing the Course
r

.a. COUrse

Course availability is.mostikely to,be established through one4
,pf two mechanisms:

,

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

'designated personnel .to appear at a specified time and place for-
training; or, .

2) The course may be planned by a training organization which sched-
ules and publicly announces the course either as a special offering
.or as an el vent of an overall, curriculum of training.,

b. Responsibility for Couese Announcement

All-training organizations should4stablish and maintain mailing
lists of officials, orgaftizations and interested individuals to whom

,training announcements should be addressed.

Course announcements should he released, by the training organization
and/or the sponsoring agency (If applicable).

.

'4. When a special course offering.is planned at the reAue5T of management
or regulatory authority with identifiedcltss participants; it usually
iS best for the requesting authority to make the announceMent.'

c. Types of Course Announcements 4

Y

1) Training bulletins, or catalogues are widely used by established
training organizations, and should be used for annourtement,of
this course when offered'as part of an on-going curriculum of
courses.' ,-,

* ,
,. .

..

Special fliers or brochures should be developed for public
announcement through established mailing lists. 'These releases
may be used for regular offerings of an on-going turriculum of
courses; dutthey are particularly applicable when a special
offering of the course is p)anned. .

3) The course ma, be announced in a journal,newsletter or other . ,

periodical widely read by the liersonnelyfor whom the training is
intended: .

".
. .

4) The coure may be announced by persOnal letter or other 'direct
communication with.i student assigned to take,the ttainftg.

Timing of Course Announcements
$

Training catalogUes or bu,lletins usually are fo a period of one
year.or more. ,Atcordingly,.the prospecti st dent should have
frOm three mbnths to one year of :advance no e of the training.,,

110 AT.EMP.(1644).3.10.76

. j)'
9-2,_
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When 'fhe tourse is a special. offering announced through a flier or

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

the release of the announcement and the Start of the course. There

are atleast two reasons for this:

l,) Permits course applicants to secure.necessary approvals for
attendance,:and:to make personal scheduling'arrangements; and,

2) Provides course presentation-staff with lead time fbr course

preparations, acquiring special instructional materials, pre-
paration of laboratory supplies and equipment, and related tasks,

e. Informati& Provided in Course Announcements.

Thefollowing list 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,tand as it might

appear in a special flier are shown in the sectidn of this Guide

titledSECRETARIAL SUPPORT.

In the event that the course is announced in a periodipal; the editor

may apply constraints on style and format which make it impossible to

provide all the pertinent information on the course. such teases .

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

which further; information can be obtained. The infOrmation to be

provided should be as complete'as that given in a course catalogue

or flier and, naturally, should include any:additional special Sin-

formation specifically requgAted.

The following will be helpful as a checklist to those c-eparing an

original course announcement:.

1) Course title, dates and location

2) Nameof organization conducting- the course (and.pa* of co-

sponsor, if applicable)

3) Description ofintended 'student body, reason why this

training is needed and summary of Course content.

4) Prerequisites,for attendance (special skills or training which

the applican4Imusthave for admission)

5) Description of the training environment,to be used (classroom,

laboratory,, field, in-plant,'etc.)

6) Identification of knoledge and skills' he participant will have

on satisfactory completion oftraining

7)., Tuition (i, ,applicable)
4

8).How and there to apply for admission to this course

, 23
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3. Summary Plar'1 for the Course

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-Aw authors.
of the training,time required fot each parameter. (An example is on the
next page.) Using available time as a'first criterion will allow a
variety of poskible sequences., Then other considerations should be applied.
Some examples are:

4.

a. Ifssome equlpment must: be ulp in more than one test, schedule another
topic between the two tests o allow time for the required clean -up.

b. Schedule the topics soea instructor alternates between prime and
assistant responsibilitie to allow time ft. preparations which must
be done right be re training sessions.

c. If one procedure requites skills taught in anothet procedure:order'
the presentations accordingly.

d. If most studik need only-80% of the procedges taught, schedule the
remaining 20% of the procedures as a group sbstudents can conveniently
schedule their attendance for training pertinent to their needs.

AT.EMR.(164.3).4.l0.76
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ESTIMATED AGENDA FOR COURSE 164.3

MONDAY, c TUESDAY WEDNESDAY THURSDAY FRIDAY

Activity
lime
Hours Activity

Ti
Hour

.

Activity

. ,

Time
Hours, Activity

Time
Hours : Activity

Time
Hours

Registration
*

1/4 Evaluatibn 1/2 Evaluation TKN , 1L2 Titratiohs 1/2 EvaluatiOrcP . 1/2

Introductions 1./4 -

Total Nitrogen
and qrgantc
Nitrogen

-

-

3-1/2

Evaluation NH3
.

1 /2
, . ,

Chemical
Oxygen

-bemand

.

3-1/2

.

Reporting Data . 1/2

Course Objectives 1/2
of Nitrate

and

Nitrite
-

,

3

, .

Oil and'
Grease ,

2-1 /2

Permit Requirements 1 /2

Sampling and
Preservation 1/2

Course Closing -

Exercises
1 /2Evaluation COD 1 /2

.
Lunch 1

.

Luiich -
.

1- Lunch , 1 Lunch 1

*

.

'

Lab/Safety
Orientation

3/4
.

Total Nitrogen
and Organic
Nitrogen (cont.)

14/4
Nitrate .

and ..
Nitrite

- .

.

PhosphoruS 3-1 /2
Use of Spec 20

/ 4i*

Constructing
Calibration Curves

1

Ammonia . 2

.

Nitrate 1-1/2

Lab
e
Exercise? EvaluatiOn NO3 NO2 1/2

TOTAL . 6-344 TOTAL -8-1/4 TOTAL 8 *TOTAL 9 TOTAL 4

2' t

NOTES
1. Teaching fime is available Moniay. Thursday is a long day.
2. Phosphorus glassware requires special cleaning and is used for other tests. Schedule this earlier: in week.
3 Use of Spec 20 and Calibration Curves must be taught before Total Nitrogen, Nitrate and Nitrite, and Phosphorus..
4. COD can be taught io two segments, oxidation in the afternoon. titrations the next morning.
5, Keep Oil and Grease on Friday, A different test could be taught then if local needs suggest it. _

401.
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4. S*ile .Ccurse Schedule

EFFLUENT MONITORING PROCEDURES:
NUTRIENTS (164.3)

(Location)%
(Date)

Ao

Course Coordinator:

DAY AND TIME _SUBJECT OUTLINE - INSTRIOCTOR*-

Monday

8:30 - 8:50

8:50 -' 9:30

9:30 -

9;45 -11:15

11,15 - 12:15'

12:15 1:15.

111 1:15 - '2:00

-2:00 '3:30

3:30 - 5:00

4
Tuesday

8:30 - 12:00

12:00 1:00

1:00 1:45

1:45 - 4:30

Wednesday.

8:30 - 10:00

10:60 10:15

10:15 -

111 AT . EMP . (164.3). 5.10.76
z

Regi,ytration :-.Introductions Course Coordinator

NPAS Requirements , Catirsi_Coord_i_ratar_
Course Objectives
EMP Format

Labor'atory & Safety Orientation

Use of a Spectrophotometer . 1

Preparation_of Calibration Graphs 2

Lunch

Determination of Total Phosphorus 3

Determination of Total Phosphorus: 3

Glassware Preparation

Determination Totals Phosphorui:

Preparation of Standard

Determination

Lunch

Determination
(Concluded)

,Determination
Demand

of Total Phosphorus

Chemist yi

...Chemist #2

ChemiSt #1)

Chemist #2
(Chemist #1) At Chemist #3
(Chemist #2)

,Chemist #3

1;(Chemist #2)

3 Chemist #3
(Chemist #2)

3

of Total P.hohorus 3

of Chemical.Oxygen 4

Determinatiori of Chemical Oxygen
Demand

Break'

Determination of Total Kjeldahl, 5

Nitrogen

2','

Chemist #3

(Chemist #2)

.(Ctlemist #3

(Chemist #2)

Chemist #1
(Chemist #j).

Chemist #1
(Chemist #3)

Chemist #2
(Chemist #1) ,

4-1
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.DAY AND TIME SUBJECT OUTLINE INSTRUCTpR*

4r .-
Wednesdaj, 7,witinued)

'12:00 - 1:00

,1:011111'

3:00- 5.40

Thursday

'8:20 - 8:15

8.:13 - 12:15

- 1:15.

5:00

Friday '#

8:30 - 11:30

11:30 - 12.:15

12:'15 -

fie

I

Lunch

'off

.

Determinatio'n of Total Kjeldahl
.Nitrogen, Micro* Distillation

_-Neslerization and/or' .

-Selective Ion Electrode s 9

Determination of Ammonia Nitrogen, 6

Macro Distillation

-Titration

I
.5

.

Determination of Ghemical Oxygen 4

Demand (Concluded)

Determirfation.of Nitrate and
'Nitrite Nitrogen

Lunch

Determination of Nithte and 7

Nitrite Nitrogen (Concluded)

Determination of Oil and Grease 8

7 1

Reporting Self-Monitoring Data

Coutse-Closing

?

st. ..

itisert the name-0, the 'instructor

, as shown.
*NOTE: For actual( za4fse presentatic

instead of thetechnical speci

Chemist'02
(Chemist 01)

Chemist 4-'3

(Chemist 021

Chemtit,=1
(ChellIst 03)

,Chemist 01
(Chemist 03)

1

ChlAtt
(Chemist =3)

Chemist,=2
(Chemist 01)

Chemist 03
(Chemist 02)

Course Coordinator

4



5., Mi1esiones in Course planni6 and Preparation

The 'following pages list major areas/ of course respOnsibilities in a
chronological_qpir tojat4litate orderly and timely acapplishment
The table also tbrves as an example for assignment of these retponsi-
bilitibs to various staff members. The Staff Guide (Chapter) number
of trb related outline is given for each listing so that the user can
quickly find the details about his/her assignments.

-lb table he4gngs are job titles associated with the listed tasks.
A maximum staff 'is cited, including a laboratory assistant.' It is
recognized, however. that staff is often-limited and one individual
.may serve in several of the defined roles. Waving this summary accord-
ing to an ideal situation should facilitate an equitable division of
the required tasks among fewer persons.

About three months before the course, decisions must be mi4e regarding
'specific procedures;to be taught, because several of the Effluent
Monitbring Procedures (EMPs) contain a ch&ice of procedures.

----4414-ammanla EMP is written for the distillation of a macro sample
followed by either Nesslerization'or titration. The Kjeldahl Nitrogen
EMP contains a choice between macro or micro digestion and distillation
followed by either\Nesslerization or titration. There is also 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/liter,
but includes the modifications for concentrations greaterthan 50 mg/liter
COD. The Phosphorus EMP can be used to determine total phosphorus or only
orthophosphate. These different possibilities affect the equipment pre-
parations needed prior to the course. .

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

AT.EMP.(1,64:3) 6 15.77
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Nr Staff Guide
;4? Outline No.\j

-,

f,

.

I

.

_

.

.

,

.

.

.

_

i

.

..

1, 2
"f-

. PREFACE, 1 thru 12

PREFACE, 1, 6, 10,
11, 12

.

7

2

N

,

10, 11, 12

6

ilk

10. 11, 12

10, 11, 12

g

,

.

It

,

1

,

.

.

.

5i 6 MONTHS BEFORE COURSE

.

.

x.

x

x

=

x

x

x

v..
x- .

.

x

x

x

x

.

-

,

.

x

x

x

x

x

x

.

..

1

Dikermination of the need and
decision to have course.

,

Designatiin of Course Director
and Cours Secretary. ,

Review responsibilities.

RevieW responsibilities:

Commit classroom and-
laboratory faciliti4s. -,---

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

1..:

-Prepare all forms and infor-
mation sheets related to4
student registration proce-
dures

* .0
,

Decide on staff members.
.

.

4 TO 5MONTHS BEFORE COURSE

,/
RReceiver, review,

.
act upon

Course Applications; continu-
ing until course begins.

Maintain records on deposition
ofeach application, continu-
ing through course.J
Inventory Staff Guides, Oider

needs.

.

.

\...-

/ 5-2
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Inventory student reference
texts. Order needs. .

2 MONTHS BEFORE COURSE

=

x

x

x

x

x

.

*--

x

i
x

x

-.
'

x

x

i

X

x

x

,

x

x

.

x

x

x

X

x

x

x

x

x

. x

x

x

x

x

x

x

4 .f.
k

.

7, 8

8

13 thru 22

_\

,

10, 11, 12

.

.

13 thru 22

.

1

.

.41i __..

)
,

,

, t

.

.

,

1

-

..----

1

Finalize Course Schedule
(Agenda).

.

Request laboratory/classroom
needs from lending sources.

.

Request training aids from
lending sources.

6 WEEKS BEFORE COURSE

Check out operation of all
items listed Ss "A. Capitil
Equipment" plus COD reflux
apparatus.

I
Primary and Assistant Instruc-
tors go tbroughEMP laboratory
procedures in student refer-
ence texts, using IPWs to
standardize instructions for

students.
,

.

1 MONTH BEFORE COURSE

Summary ftodate) to staff of
registered students, continu-
in to course beginning.

c

Check on progress of staff
preparations for instruction,,
continuing through course.

Prepare all administrative
forms and materials needed
for course presentation.

Plan and rehearse classroom
presentations using all.re-
quired training aids.
Finalize.

.

(Continued)
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Outline No.

\

Obtain any duplicated instruc-
tional materials (data sheets.,

etc.). ,

Review summary of laboratory
equipment and supply needs
for ekpected number of stu-
dents doing the selected
procedures.

,

sware requfredClean all gla)sware
by students. L (Special for
Phosphorus, COD, Ammonia,,

(distillation apparatus))
.

.

Reserve all special ly-cleaned
glas5ware,

.

Assemble ether student equip-
ment and supplies.

2 WEEKS BEFORE COURSE

$

'

.

.

I

.

x

e ..

. .

.

.

,

x

,

.

.

,

x

,

,

.
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.
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.

(

x

,

.
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,

x

A

x

x

1

,

x

.

.

x

,x

x

x

x

.

,

i

. .

x

x

. k

,

.

.
S

.

,

.

x

..

,

x

I

x

x

l
.

ix

x '

x.

s

12 and 13 thru 22

.

8 I
.

,

,

.

8, 16, 17, 18, 19

8, 16, 17, 118, 19

.

..

8
-

,

7'

..

8 and 13 thru 22,

.

8\and 13 thru 22

.

8 and 13 thru 22

f

17, 18, 19, 20

.

..

.

.

. ,

L.

...)

Arrange for security of class:
room and laborathry.

Make reagents requIredeby
students EXCEPT those with
specified,1)imited stability.

Make final arrangements to
obtain required effluent
samples. . ,

.

Deteriline range of concentra-
tion of desired constituent
in effluent sample from source
of course samples.

Arrange for disposal of
special test wastes (COD, .

alkaline wastes, cd)
, ....

.

(Continued)
. .

.

.

.-
.
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Outline No..,

Give Laboratory Assistant
final list of equipment and
supplies to bd at each labo-
ratory position. Discuss
arrangement pf.hared
equipment.

1 WEEK BEFORE COURSE

,

x

.

x

x

is

x

x

,..

.

x

x

x

x

x

x

x

,

x

x

,

.

.

x

,

.1

,

.

-

13 thru 22

4

,

.

9, 10,E 11,

.

7

.

.

r
7

6
E .'

10, 11, 12

A

,

.

4,

12

0

t

,

,

S--

.

.

.

.

,

/

,

,

Inform building food service
of number of expected students
and.course lunch times (as
appropriate).

3 DAYS BEFORE COURSE

,

Finalize seating arrangement
for classroom.

Assemele course materials
in classroom (student texts,
administrative materials,
etc.). Distribute as
appropriate.

,

Ready classroom instructional
aids (boards, erasers,etc.)

Check out all classroom equip-
ment (electrical systems, PA,
projection equipment) and
obtain back-up accessories
(bulbs, etc.).

COURSE KENING
.

Conduct opening exercises.
PartiCipate in course opening.

,
.

Complete any requirS student
records, including 'roster.

(Continued)

.
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Prepare course certificates
and give to'Day's Instructor.

.0/

EVERY DAY OF COURSE

Mairitain 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,lead
instructor.

When primary instructor, com-
pile evaluation record for
each student.

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

After signing certificates,
give them to next primary
instructor.

When primary instructor, make
arrangements to work with each
non-qualifying student.

Oversee disposal of special_

. test wastes.

x

x

35

r

t

10, 12

6

x 8, 16, 18, 19,120., 22 .

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

1, 6010, 13 thru,22

1,'6, 10, 13 thru 22

1, 12, 13 thru 22

:1, 13 thrt 22

17, 18, 19, 20
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_

x

x

x

.

._

x

x

't

x

x

.

x
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x

.

x

x

x

-
x

x

x

x

x

x

.

.

x

x

.

.x

,

.

SECOND-LAST DAY OF tOURSE ,

x

'

x

x

x

x

x

x

x

.

Distribute course critique
sheet to students.

LAST DAY OF COURSE

Assemble certificates, check
for completeness and sign.

Collect students' critique

sheets.
Ar

. .

Conduct closing exercises_and
distribute certifjcates% 4

...;

Participate,/ in course closing.

Cleanup classroom and
laboratory.

WIT ',LEEK OF COURSE

PRESENTATION
,

Return or replace any rrow-

ed classroom equipment/
supplies.

. ,

Return or replace any bor'row-

edlaboratory equipment/
supplies. ,

Return or replace any borrow-
ed training aidS.

Order repairs or repla.cements
of own equipment used in

.

course
.

File evaluation records on,
all student in predetermined

area.
-_-

(Continued-)
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PART I - RSt PLANNING AND MANAGEMENT a

B. Train'ind Resources.

This se tic:in considers four topics:- Training Staff, Training Facilities,
Laboratory Equipment and Supply Requirements, and Instructional Resources.

Staffing plans'i facilities, equipment and supplies described in this Guide
are based on a class of 12 students. For at least the first gwral-{3 or 4)
cours offerings, it is urged that this maximum numberf students per
classibegstrictly adhered to.

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

If the number of workers requiring this course is quite large,'thJ best
course of action is to meet the training need through providing a greater
number of course offerings.

The required instructional .resources, shown in outline 9, are compiled from
the individual instructional package worksheets shown in Part II. Training
adriihistratOrs should coordinate requests for instructional resources to be
acquired, through loan or through purchase, from other sources.. This
outline provides a basis for such coordination.

1. Training Staff

Each member of ,the training staff for this,-)as for any short course; is
a member of'a team. This teamcan functionfeffectively only through each
member's understanding of the training goats to be met and the plans for
meeting these goals, through performance of his/her own duties, and through
providing mutually supportive activity with other team members for the '_,

effective conduct of, the course as a whole_

a. Qualifications of Instructional Staff

'1) Each should have a thorough knowledge of the subject meter for
whiCh he/she has responsibility, including a high order" f 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-
struction in order to work With students having a varied range
of entry-level knowledge, skills, and prior education.

. 3) Each should be willing to accept a certain rigidity in the choice
of analytical procedures to be taught,- in accordance with policies

AT.EMP.(164.3).7.10.76

9
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and.formal directives of the applicable regulatory authority (-ies).
The basis for, and recommended proceduresto be followed, In intro-
ducing variations in method's 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 lias specificAtuties before, during,
and after the scheduled course dates. For plinking purpbses, it is
assumed that pre-course activity will begin three Months or more, as
required, before classroom instruction begins. During this period,
the estimated time allocations will ,permit the phasing-in of work
activity for this course with other duties of all personnel. During *.

tne course, all instructional staff and laboratory assistant (if used)
are fully ocTEied, and should 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, alls,
staff may begin to phase in other dutieS pending final completion of
all details associated' with this training effort.

Staff Identification Working Days
(estimate)

S..04-
CO

f-
S-

C0

GJIJ
44-

Course Administration

12

10 2 2

Course Coordinator (ordinarily, this
is one of the instructional staff,
who is assigned doble-duty as I
coordinator-instructor)

'Course Secretary

Instructional Staff

Chemist /1 8 5 2.

Cftmist #2 8 5 2

Chemist #3 5 2

Laboratory Support 4

Laboratory Assistant
(optional)

10 5 5

c. Duties and kespons bilities of Training Staff,

1) CourseCoordin tor

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

casts the Course Coordinator will.function in a dual capacity as one

6-2



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 Coordinatbr.

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

(1) obtains commitment of-the other members of the training
. team for the course, including secretary,,Instructors, and .

(if used) Laboratory Assistant;

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

. -

(3) Develops a working schedule and specific staff assign6ents
for all significant milestone stages of course preparation
and implementation;

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

(5),Identifies,which, if any, available options in procedures
should be taught for compliance with directives of the
governing regulatory authority.(-ies);

(6) Prepares announcement of the course, and distributes it as
appropriate to the potential student body;

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

(8) In consultation With Instructors, reviews availability and
condition of all equipment, supplies, and other training
resources requiied for the course, and makes timely arrange-
ments for repair and maintenance, reorder, or borrowingof

needed items;

(9) Arranges for supplies of student, reference texts and

associated training materials;

(lq) Works with Secretary in-registration of students and in
all pre-course.communications on schedules, local houStng
and transportation and other pertinent matters;

(11) If the course is to be conducted in a "field" location,
coordinates timely arrangements for staff travel, transpor-
tation of equipment and supplies, arrangements for training
facilities, local housing and transportation, deterthination
of avat4bility and location of dining facilities, and any
other preparations required for 'course conduct away from

normal base location;

4 u 6-3
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(12) Initiates periodic ate- timely checks with other training
.teammembers to assure that their pre-course preparations
are on schedule and that preparation of required resources.
is moving ahead-.according to plan. Takes, action as ne- _

cessary to-identify problems and to expedite s-diUtions
as the need arises;

(13) Represents tha training team in all formal communications
with management, host organizations, student?, and with
commercial or private sources of equipment and supplies.

b) During the course, the Course CoOrdinator:

(1) Takes charge of course opening exercises including student
registration, welcome and staff introductions. Presents

and discusses course objecti'ves;
i ,

(2) MaintAins general supervision of course, assuring that
all acivities are kept on schedule; maintains liaisor?
betwee staff members and other interfacing organizations/ .

individuals as necessary;

(3) Maiains consolidattd summary record of student performance
based on information provided by other Instructors; with
staff determines which students should /should not be're-*
corded as having iptisfactorily met training objectives;

(4)' Provides Course Secretary with timely information necessary
for preparation of course certificates; signscourse cer-
ti icates as representative-of the course training staff;

A

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

c) After the course, the Course Coordinator: -

(1) Reviews. And evaluates with the instructional staff all '

matters considered,pertfnent to the effective implementation
of the course as planned, developing proposals and plans
for adjustments as necessary for future offerings of the N,

4 course;

(2) Orders repair, renovation, and replacement of 4hy equi

or supplieslIthat require such attention;

(3) Coordinates return of any borrowed-resouf-ces use in the

course;

(4) If course was conducted in the field,'coordinatieftepacking
and return shipment of all equipment:and supplieW

0

(5) Drafts course summary/evaluation report;

(6)'Prepares and forwards any reports required by other
supervising, coordinating, Or financing authority.

41
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i) CourseoSecretat$

Thetfourse 4peretaryworks under the direct sUper.9ision of the
Course. Coordinator, and prepares or arranges preparation of aIl
-totmal communications; procurement documents, training Materials,
and records required for course-preparationand implementation.
-The Course Secretlry also provides office support work for the

course instPtaiohal
s
staff in all matters pertaining to 'course

preparatibn and implementation. -

.

a) Before the course, the Course Secretary:
I 9

J i
(1) Works with the Course Coordinator in identification and'
-preparation of copiesof all pertinent course Mhteilalslor
use in plan'ong conferences b een Course Coordinator and

111
, ote instructional staff, Intl ng Instructors' copies of

working schedules for course paration, course agenda from .4

preliminary to final draft, staff assignnSents, Instructors'
insfructiona4'package worksheets, all student instructional

* materials and associated data sheets, s dent evaluatioi #

sheets';',qdirzes,and any other typed o 7Printed"material

'projected for.course use; .

, i ^ it..,
-/ (2) After-Course_ COordinator's.conference with instructional ,

_ 'staff, and resolution of decision making iSsueggiarranges
r printing (or reproduction) and assembly of all materials

. qiedicated under' (1)-above, in a quantity adequate forg;
,

,projected course requirementt; /---=--- x fr.

,

(3)Arranges'for printing or reproduction, andAiStribtaiii--`-7--
ofthe projected course annpuncement as directed ,by Course

.....-

.

. Coordinatpr; ',

("-- die
. . /

(4) Serves as maintaining r ster a rec s of

0.

students submi ting applicatiOn and accepted for admission
to the course; prepares routine response to students
anlibuncing aCceptancewith -information as appropriate on
'course-dates and sclIglule, local "geography" including key

- addresses, hotel/moftl/d* ing information, local transporta-
tion information, andY o information whic h will

simplify.personaT-planni g,of giitered'students;,

(5)-Prepares,-or arranges for,,a11iidividUal student sup lied,
ine1t1di,n9 registration cark.--course manuals, note pa er,

pencilsr name tags (1 for, wearing and 1 fOr .use at class-

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

,

(6) Prepares orders or petcur4ment reqUests for equipme6 and
suppliesJieeded f ourse based on specifications

. provided by-the inttructi a18 staff; . ,

a .

. (7) If.ithf course .is a "field" p sentation, Makes arrangement

for shipment of equipmentand supplies to courseliSiteAd
return; staff travel schedules and *der of tickets,'hotel

reservations, and associated functions;; ,
i

.
42-
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(81 Prepares the classroom for use in the course, including
distribution of individual student materials to seating

positions, arrangements for clagsroom organization of

It audfovftual projection or playback equipment, chalkboards
and associated' supplies, and of er classroom needs..

(Ordinarily, the Course Secreter e& not travel to a

...

"field" presentation; this function will have to be-pro-
.

vided through special arrangements with the host organization 4'

at the course site,)
,

ft "'

....
.6,, b) Dur4Rg the alurse,"the'Course Secretary functions as an

0, "unofficial staff hostess," and:
,...

.

A --. i

0) Atiends-corse opening exercises"' stisting students ln ,

completion of registration cards a d associated records;
,

4.2) Prepares course summary r stration information, prepares
Class-roster on first day of course, dnd distributes copies
to students and innructors, keing copies for future
records; .

(3.) des.c16ricaliSecretarial supporj td,courielpordin
inqructional taffo required;

f4) Receives coming mill: anthinessages for,staff and ttudenti

expediting communication& to extentwactical:and fetasible;

' (5)Prep res Course certificates as specified by:toorse Cobrdinato

on 1 t day of course; :

.,,,_:
.

(6) Inspects classroom,daily, making arrangements as necessary,
for-coordination of deficiemtimes in janitorial services, '/O!

)1pand personally.corrects minor deficiencies to extentjeasible;
w ,

'Attends in4participates in course closing exercises.

.-.

fter the course,,the -Course Secretary:
4

,
.

(1) Prepares typedsco y of all reports drafted by the-Course
COOrdinator, and ards.reports as indicated; :

.

(2) Places Purthase orde or procurement;_ requests for repair, J6i,
.

.

repluatien, or replac ment of equipment and supplies,as

. . directed by Curse Co rdinator;
1. , -.. ,-

' ON,
gh

3Almemes all c&ir ' p s frogthe classroom, Wens
7 rrowed resources is classroom in'condttionsultable

'for' use b following cla s (this does not imply janitorial

serVices!). 1 ,

.m.7A,K t '''
t '

'(4) If course is conducted on repetitiye.basis, inventories

.all consumable classroom s plies including data sheets, i

worlss4eetl, quizzes? course sdheaes,and the like,;and
reoeders or provideslor re' oductioh of any .items coming.

inta,short supply.
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3) Instructors-Chemists

I a) Beforg the course, each 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 prepar,otion schedule;

(2) In conference with Courte Coordinator determines which
any options in tests and measurements will be taught,
determines lesson guides to be followed and student reference
materials° to be used, and resolves any other problems on
instructional rhaterialstheir content; and related matters
which should be determined beforeharidi

(3) Reviews requirements for equipment, supplies, audiovisual
training aids, and other training resources to be used in
ind4vidual instructional assignments. Performs equipment
-upkeep and maintenancespracedures, prepares supgli .es and
reagents required to_ be available for student use. provides
Course Cobrdinator'with timely, detailed information on
specifications for all equipment, supplies and other training
resources which must be purchased, rented, or borrowed for

the course:

,1*(4) If the course-46*th be conducted in a "fild" location,
packs equipkent and supplies for shitilent so that they

to the Course'Coordinator the equipment and supplies which
will-arrive aIedestination,in good condition; identifies

shouct not or-cannot be shipped which should be provided
otherwise at the course site;

4 .

(5) Rehearses all clasiroom and.laboratory instructional
presentations to the eXtent necessar.to assure effective
performa-nce within 'the scheduled time allocation;*.

9
-

_(0 Reviews and practicel all tests for which he/she has
responsibility as primary Instructor to assure personal
proficiency,Ond adequacy of. pre-Course plans and prepara-_

-ei tions. Superviset pre - Course practice of tborte who will
serve as assistant Instructors for, th= test §;

,

(7) Pfepares'to serve as Assistant Instruc r for specified tests
.and measuremehts, developing personal pr. 'cien hrough

pre-course practice under supervision,of the p licable
primary Instructor, and prepares'to teach the tests and
measurements in accordance with techniques specified by the
-primary I nstructor;

.0e

(8) Reports periodically as requested to the Course Coordinator
on status of course preparations, and cooperates in working
out timely prOcedures for their. accomplishment,

o,*.
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. b) During the Course, eaceInstructor;

(1) Attends 04 participates in course *pening exercises;

(?) Serves as primary Instructor for the tests and measurements
assigned to hini/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 Coordinator, and student
counseling on pertinent matters related to area of personal

responsibility;

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

(4) Attends and participates in all classroom'start-.of-day
evaluation sessions on previous day's student performance;

(5) Attends and-participates in course'closing exerses.

c) After the, course, each Instructor:

(1) Reviews the, course implementation experience with the, '

Course Coordinator, mutually developing proposals and plans
for future offerings of the courie;.

(2) Evaluates condition of all equipment and,suppfies, initiating
action to repair, renovate, or replace any items found de,7
,ficient or in short supply;

\ .. id.... !

(3) Takes necessary action to put laboratory into state,pf
neatness and order for occupancy of the next course (Lt his

does not imply janitorial service!"); i

-(44 If, course was conducted in the field, repacks 4f:equiOment
and supplies for return to home institution, pfteii,at least A
nperficial cleaning of all dirty or coliamin*ted glassware; , i

(5) On return of shipment to home institution; unpacks an
equipment and supplies, returning it to 'designated custodial
site, including return of borrowed equitiment:and other

returnable resources.

4) Laboratory Assistant
41

The Laboratory Assistant is designated as "optionaluln the staffing
plan, but serviees of a Laboratory Assistant are strong1' recommended.
This is particularly urged in a fixed,traintrig_Ostallation1Where/
this and other course's are being.condUcteND a continuing or r'epetitivq'

basis. The Laboratorytssistant works partfnlarly in support of the

O
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instructional staff. The AsSistakwill be given routine tasks.
which will free the instructional staff for more specialized or
complicated tasks associated with the planning,' preparation, and
implementation of the training.

a) Before the course, the Laboratory Assistant;

(1) Works closely with the instructional staff members, per
forming standardized tasks-as specified in the course
preparation_ lan;

(2) Organizes. laboratory supplies and equipment for each pro-
cedure in such d way as to permit distribution to the
students or to theimworking sites with maximum efficiency
during'the course presentation;

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

b) Duricq the course, tig Laboratory Assistant:

(1) Perform's all possible tasks in support-of primary-In-
uctors in'setting;up student work positions, collecting

a returning used glassware, supplies and equipment, etc.,
t6 central repository; .

(2.) Cleans and maintains all Ilassware and supplies excepting.

those stipulated for student performance;

S (3) NotAfies primary Instruct4 promptly of any noted dis-
crepancies or deficiencies in supplies, equipment, or

m planning which would lead to problems in implementing the
purse;

(4) Jn field courts, packs equipment in shipping cases as
a -pidly as itsfuse has been completed for the course.

c) Afte the courseothe Laboratory Assistant:

.(1)AssistsJnstructors in all equipment and supply inspection,
renovation, and return to proper location;

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

(3) Prepares any stable supplies required for next offering of
the course, within limits of techiCal capability.

1

4;
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2:: Train {ng FaCilities' 1

This course requires both a classroom and,a laboratory Alm class use.

Effective presentation:of the courses requires staff attention to many

details related to these facilities. Prob]ems'more often occur in,
field courses (i.e., away from "home base").,' In any 16cation it is
unusual that all desired features Of a training facility Will be met,
but with tipely attention most problems cam be solved or at least

partially resolved. .

a. General Considerations

1) Spatial Relationships
I

Classroom and laboratory should be separate, but close together.
Much of the i.struction requires frequeht shifts between class-
room and laboratory. Therefore, the classroom and laboratory
Must not be in separate buildings, and should not be far apart,
within any strut re:

2) Associated Contorts

a) The classroom and the laboratory should have a comfortable,
temperature, be free of obvious drafts, be well-ventillated,
and should be well-lighted. It is, 411 course, possible to

de'velop specifications for acceptable temperature ranges, light
intensity rages, huMidity, etc.; but there is no substitute .

for exercise of good judgment.

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

c) Smoking:

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

on this.
i.

(2) Some schools lerniit smoking in the classrooms. If this is

the practice, it is advisable to locate ashtrays so that
smokers sit in an area where'their smoking will not disturb
others. /

3) Lunchroom Facilities

Most schedules for- this course will allow a one-Air lunch -break.

It is advisable that the course staff ibentify and make known to
the class the names and locations of Convenient dining facilities
Where sevice, variety, quality, and price are satisfactory.

4) Comments to Class about Facilities'%

aY a-the first day of the course the general orientation should
include such information as the class needs on the.location and

. use of facilities and conveniences for class us*..

AT.EMP.(164,3).8t11.76
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t'll'is*strongly urged that the entire strining st ff never at

any time indulge in apologies or criticisms of t classroom

or laboraUry facilities being used, -Such emark serve no

useful prupose and can'only detract from a effect ve 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 shoull not be regarded as an excuse for

staff to enlarge on the subject,

b. Classroom

1) General Features

a) Door at-rear of room is preferred; this permits entry of late-

comers without excessive distraction of class.

b) The classroom should be free from excessive extrAeous noises',
such as from construction projects, - Leavy teffic, or from

aircraft. .

c)*e classroom should,havebadequate electric power outlets

(115 V) for use of audiovisual equipment. The receptacles-

slioull be inspected for assurance that they are compatible with
the plugs on the audiovisual projector equipment being used,'
and adapters and extension Coeds 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 to 8) of intermittent visitors'to the

classroom.

e) The classrodm shoold be capable of being darkened qutckly:and'
effectively for use of projection equipent or television%

- Room dimmer 11.ghts for. indirect lightitt (not. striking the

screen directly) are recommended ill fixed training installa-

tions, but.can be dispensed within a field training situation.

Z) Student Faciljtie.

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

- Each student should be allwated 30" or more of. table width.
The sidearm chairs so'familiar in the classrooms of secondary
schools and colleges maybe used if absolutely necessary, but

.
are distinctly inferior to tables for student, work..

b) Student'seating should be at least two screen widths from
the projection screen.(assuming a 6' screen,nd student closfr
than 12' from the screen) and not more than 6 "screen 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 thp middle of the projection screen to the

projector.

4S
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3) Classroom Instructional Facilities

a) Lectern, either freeitanding or table type; suitable for

standing instructor

b') Demonstration table at front of classrooms approiTmaely
3' x 5'

c) Chalkboard, at Nast 3' x 5' (preferably larger), with chalk,

erasers, pointer

d) Audiovisual equipment
A

(1)*,Public address system (optional but.recommended) with
lavalier microphone with adequate cord length to permit
instructor to move about at front of clatsroom with
relative freedom A , ,

.

,

.4 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.o.Should
have projection lens with cord length suitable for use from
rear of room

(4) Projector, overhead type, for use with projectuals
approximately 7" 4 9"

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

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

or equivalent)

(7) Television receiver, commercial type, color, 19" diagonal

picture, or larger At least one receiver, preferably two

C. Laboratory

1) General Features

a) Should be welllighted, adequatelAventilated. It is particularly
important that the laboratory be free from strong drafts in student

or .wa-king areas.

b) Should provide for students to stand at laboratory benches which .

are approximately 39" from floor to bench surface.

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

49
7-:3



d) Space between benches should be adequate for students to*work'
without interfering with each other, and to permit free move- A.

ment of instructors in tipe student working area.

e).nfety features of the laboratopry sTIO-Lild be checked, thcluding

location and condition of firsteaid kits, fire extinguishers,
emergency shOwers, eye-wash facilifiqs, and oth& emergency'

.
equipment.

2). Student Facilities

' a) Provide at least 6' of bench width_per student pair. While s-7-

students will work,in pairs to the extent that they will share.
certain lidted equipment, each student will perform all tests
and measurements.

b) Provide ben'ch 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.

3) Laboratory Instructional Facilities

a) A 'chalkboard and demonstration table are recommended.

IIILb) Provide at least 20 stluare feet for reserve. supplies equipment
of each instructor.

/
.,

--"4. c) For field courses,'provide area for packing and unliacking;areas
for equipment to be shipped. This should be at least 100 square
feet of floor space, with at least 20 square feet of table space.

Valuable propey used both in the classroom ed in the laboratory.
Some of the iteMs Ore particularly suscOeible to theft.- Accordingly:

.1.

1) Provide for lo kin of both classroom and laboratorylwhen not in ase,
or assure thtt afle uate stcurity is provided in the facility by other.
means. .

111111

, .

2) Be sure that the necessary keys are available to the instructinnpl
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 well in advance to 'gecure,authorized entry ..

to the,training:facilities being. mede,avalable-bY a host.orgahizGjon.
,

,

_ ...,
4) Thefts during normal working. hours may be a special problem. Maintain

surveilla to the extent practical, and keep out-of-service theft-
rprone items ut of exposed locations.

4
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3. Laboratory Equipment and Supply Requirements

The consolidated list in this section is for overall planning purposes.
For,day-to-day laboratory requirements, see the "IPW Equipment and
Supply Requirements" and the "IPW Reagent Requirements".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 ProcedulTs (EM6) contain
a chbice of procedures. The Ammonia EMP is written for the diitillation
of a macro sample. followed by either Nesslerization or titration. The #'

Kjeldahl Nitrogen EMP contains a choice between macro 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/liter but includes the modffications for concentrattOns greater
than 90 mg/liter COD. The Phosphorus EMP can be used to determine
total phosphorus or.otily orthophosphate. These different Possibilities
affect the equipment and supply needs. The requirements of area NPDES
permits and/or the Oe of equipment readily available will help the
course planners make.' the choices among these possibilities.

The quantities of laboratory materials needed for a course depend on
the specific laboratory work assigned to each student. For the con-

- solidated list in this section, the basis for quantities required is -

the assignment' stated in each Instructional Package WOrksheet (IPW).

The abbreviations used in the listing to refer to the various procedures'
that might be taught and the assignment given for each in the related
IPW are stated in a table preceding the laboratory. listing.

A The listing itself ins divided into three sections: capital equipment'

-`i,, of more than $100 unit value, reusable equipment of less than $100
unit value, and consumable equipment of less than $100 unit. value. The

fjrst column in each 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
student required for each procedure presented in tFFTERPT for the courser
The third column lists the minimum quantity for a class of 18 students:
The numbers found here are often based on multiple use -or 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 strongly\recOmmended,
that instructors provide surplus equipment and additional supOloles 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.

AT.EMP.(164.3).9.10.76 4' r
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This list can be great walue in pre-course planning, to determine. the

ayailability of ded equipment and supplies, and to take action to pfo-

vide needed resources. Further, this list can be of vital importance when

planning for courses to be conducted in field locations:' Copies of the,
list in the hands of th'e Course Coordinator ded a repr ntative of the

host organization can be used to deterrAine wh*ch will pr vide seeded re-

sources, on an item -by. -item basis. When the esponsibili y is assigned/

'accepted, this cah-be annotated in the "rema s" column, itha copy of

the annotated list in the hands of the Course Coordinator and a copy for the

representative of the host organization. Eac can then u e the annotated

,equipment and supply list as a checklist for arrying qu his own agreed-

upon rtkponsibiiities in preparing for the co rse.

nit
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LABORATORY EQUIPMENT AND SUPPLY REQUIREMENTS

Following is the key for abbreviations used for course topics. Quantities per test are based on the IPW

assignments as noted.

ABBREVIATIONS FOR TESTS
I

IPW ASSIGNMENTS

ADma Ammonia Distillation, macro / 1 sample per 2 students
f

ADmi Ammonia Distillation, micro (as part of'Kjeldahl N EMP) 1 'sample '

,

AE .Ammonia Electrode ,

.

2 standards +"2 samples,.

AN ,-- Ammonia Nesslerization (4S part of Kjeldahl N EMP) 1 blank + VstagOards + 1 digested sample
voll

ATma Ammonia Titration, macro 1 sample

CG Calibration Graphs 1 graph

COD Chemical Oxygen Demand (low level)
.

1 sample or blank
1 FAS standardization

KDma Kjeldahl Digestion, macro (alternative to micro) 1 sample

KDmi Kjeldahl Digestions micro 1 sample

NO
3

.

, Nitrate + Nitrite and Nitrate

. ,

.
.

Prepare one reduction column.
2 blanks + 2 standards
2 samples

.

.

OG
.

Oil and Grease 1 sample .

(
,

OP Orthophosphate as P (alternative to Total PhosphoruS) 1 blank + 1 standard
1 sample

SP Spectrophotometer 1 .1 instrument

TP Total Phosphorus as P .
, 1 blank + 1 standard .

1 sample

5 3
5 4

. 8-3
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DESCRIPTION ,' - ,

. ,o-

EACH UDENT
OF t8

. .

REMARKS
c - ,

,
, , , ,

BALANCES, analytical; Q.1 mg sentit-Utty
at a' load of 200.g; with Instru,stfon&s:

Manuals' ' 1 -
.

* _

,OL 1/

OP 1/3

TP 1/3

A '6
. -

v .40
.,

._

. A,

BALANCES, Trip, 5O g ca*ity
(

.
.

NO
3

1/3 -; ,. 6

. ..

To weigh cadmium

bIGESTION APARATUS, for Kjeldahl de- .

,terminatin. -See di-.Werms:-of .

equipMent in EMP. -Quantity is. ..
,

according to heat-lources tequired,,
i 4o .

KDma' 1 ll

KDmi 1

.

18

.

Apparatus is readily available
commerciaLly. ' -- - .

.

°

.

. , .

arsTILLAIloN APPARATUS, for ammonia
and/or:Kjeldahl determinations. Sep ,4

diagnims.of equipment in qeidahl
Am.

.Nitroger6EMP, Iw.
' -

-

1/4-
.

.

.'
,

, J0

e .

.

.

.,

4 ,- -

.

ADmi set-ups shown in EMP require some
fabricated parts. (Inquire EPA-NTOTC)

.
ADmi total assemblies are a]so available
commercially."' .

ELECTRICAL:OUTLETS, 120 volts .

_

IP 1 i .11.

.
.

.

-

?'

. ., .

Number depends.on number (size) of,
HOT PLATES used. . ,

A$ .

HEATING SaFACES,--flat for Erlenmeyer
flasksor else-he 4itilig,mantles for - -

iii.oilhd bottom fla0S# Ghoi.ce sladuld .

produce at least 9 watts/, q.,inch
and have adjUsthble heat cpntrol.

. :

:

't

18
,

4)

P

.A 16 amp line-is usually require fora
series of 6 reflux set-ups.

, 4

HOT PLAXES.wfth'continuou's settings, , .1,

Rot just "low," "medium" and "high.'
.,-If fling AE EMP,magnetic stiminj .,,

feature-is sirable. '

-$10
. ,....,

, OG 1 --

TPc 1 .

- .

.

?
e Number depends on size. OG for

- Fliter-beaker foreaCh)T1:' for

3::, '125 ml Erlenmeyers fdr each.
.

.

.

.

HOOD SPAC4141.equivalent wel,-...-t .- '-

ventilatiligitea.
, ,

,,

.
- I

.

,
OG: 1-

OP -1 --116

;TP 1 - j/6

A ,

.

.
'1-3 .
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.
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01/TP: the are needed if students
-clean glassware. .
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DESCRIPTION
a .

EA'cH STUDENT
CLASS

OF 18
REMARKS

pH METERS, ELfCTROMETRIc accurate to at
least 0: pH' unit and preferably with

a single electrode

NO
3

OP 1

TP 1 18 . Tb conserve time, this quantity is
preferable.

.

SPECIEIC ION METERS, Orion* Model 40A,
4Q7 or 407A, each With AMMONIA
ELECTRODE, Orion* Model 95-10

.

.

4 1/3
',..

-

6 Suffi&ient if alternating use with
'other lab work

SPECTROPHQTOME'TERS, Bausch. and bomb*

.Speotronic 20 or equiValerdi-with
Instruction-Annuals

AN 1/31

NO
3

1/3

SP ]/3
TP 1/3

6

.

4
.

,

.

SPECTROpHOTMETER CELLS for ins -tru-
menteus'ed ,

.

AN 113

NO3 1/3

OP 1/3

-SP' 1/3
"..--,' TP 1/3

,

6

-.

.

If matched sets of cells are available,
apply quantities to sets.' . '''

.

SPECTROPHOTOMETER PHOTOTUBES, Infrared
#3 - 29 -72)range (B&L* #3 h29-72) plus infrared

.. FILTERS (8&L* #33-29-18) or equivalent ,

OP 1/3

SP 1/3

7 1/.3 :

,

s-

6 * .

.

,

.

.

SPECTROPHOTOMETER PHOTOTUBES, Visible

range (B&L* #33;29-71)` or equivplent
. AN 1/3

NO
3

4/3
v, 1/3 6

.

N.

.

)'

VACUUM SOU S'' preferably a central
service. In electric vacuum pump
assembly with suitable hoses, water s

.

traps and shUt off valves and with
capabilityof drawing 15-inches of
mercury can used.' ' .

OP 1/3

TP 1/3

..

e
.

.

-4,

6
.

.

.

OP for filtration of turbid samples
, , .

.

.

. .

,..

WATER BATHSto maintain 80°C .

125 mV distilling flaSks ',,
,

DO 1

i .

_

Number depends on, size: 1 - 125 ml

flask- for each-student

. . .

WATER STILL witftin anion - cation ex-
change. System 'to produde water - ''

free of ialmortia ( , ,

. .

.
. I . .....

1110#1a 1

ADmi 1

AE 1

'AN 1 .

6. KDina 1

- KDmi 1 ',

ATma 1

.

1

4 .,
.

.

.

.

:*Mentiol-pf a specific brand name does na-constitute endorsement of the U.S. Enviro 'Protection Agency

8-5
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-111, REUSABLE EQUIPMENT (Less than $100 Unit Value)

UANTITY fOR:

DESCRIPTION
,

EACH STUDENT
CLASS

OF le
REMARKS

.

c..

APRONS, laboratory (plastic acceptable) ,. All 1 - 18

BEAKERS, glass,. 50 ml - ADMa 1 ADmi, 1 18'.'
.

4

BEAKERS, glass, 150 ml

4

t .

! AE 4, '

COD 1

NO
3
1

OG 2

,

36-72_,
,

t 4'4

72 only :rf AE,..is taught /

p

. , ,.

.

BEAKERS, glass, 250 'ml NO
3.

3

4 ,

54
.

.

.

BEAKERS, glass, 600 ml

c
.

ADma- 1/2

NO
3 *- 1

', OP 1

TP T ,

18

.

OP/1P only if cleaning glissware

,

BEAKERS, glass, 1000 ml
_

- OG 1

A

18

. .

50ILING BEADS, 5 mm

.

. ADma
ADmi 6

5COD

KDOra 6

KDmi 6

TP 12

738
.

.

.

,
.

BOTTLES, glass dispensing; 100 ml'
0

. Af. 1/2 4'

a
9

BOTTLES, glass, for aliquots of
samples, 225 ml minimum, '

. COD -1/3 .. 6

,

Each needs 75 ml 7--
.

,

BOTTLES, plastic, for aliquots -of
samples, 250 M1 minimum m,

KDmi 1/3

NO
3

1/3

OP 1/4

TP "1/3
18-

4

EachAbst"volume is 50 ml per one
student. N,

OTTLES, plastic, for aliquots of
samples, 1000 ml

KDma 1/2

ADma 1/2
4

4 AE j1/3 24 Macro testa require 400-00 ml. AE

requires 2 - 100 ml samples for each.

,U ES, assorted, for cleaning
glassare

All 1/2 9 .

.



UANTITY FOR:

DESCRIPTION EACH STUDENT
CLASS

OF 18
REMARKS

OP

BRUSHES, balance

.
.

NO
3

1

OG 1

biP 1

TP 1

.
.

12

. .

Put by balances.
1 1.

BURETS, 25 ml. b,..1 ml' graduations, teflon
stopcock plug preferreb

COD 1 , .
.

18 .

.

-

BURETS, 50 ml, 0.1 ml graduations, teflOn.
stopcock plug preferred

,

ATma 1 _ . .- 18
.

.

.

BUBURNERS, gas, Meker type or

.

equialent-
heat source

, .

ADma 1/2

1/6 .

9
0

.

CLAMPS, buret for titration stand, to
hold two burets , ,

ATma 1/2

COD 1/2
.

NO
3

1/2 9
..

.

ill

CLAMPS, fo-r titratiA stand to'fitineck
of 125 ml distilling flask

. OG 1/2
.

9 4

4

CLAMPS, screw to regulate flow through
,4 cm ID rubberotubing .

NO
3

1 . 18 .

.

CLAMP, pinchcock,for 4 cm ID rubber
tubing

. .

NO
3

1 18 ,
.

.

,

.

CONDENSERS, 12 inch Allihn or equiva-
lent with a ground glass joint to .,

fit into heat-resistant FLASK. (24/46-

Is amcommonly used joint size)
-

COD 1

. .

.

18
I.

1*
.

CONDENSERS, 16 inch Graham or Allthn.
Extend tip with,rubber and glats- -

.

tubing for'deliverrinto 500ml
/graduated Erlenmeyer FLASK.

. .

ADma 1/2

A

.

.

...

9
0

.

.

s,

,

.

. . f
, .

.

.

. .

CONTAINERS for acid and mercury wastes,
about 2 liter .I

.

COD 1/4

.

1
5 Up to 400-500 ml per student

. 4
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QUANTITY FOR:

DESCRIPTION , EACH STUDENT
CLASS
OF 18

REMARKS
.

CYLINDERS, graduated, 10-ml

. -

ADmi

KDmi

2

1
9

OG, 1 136
.

.

CYLINDERS, graduated, 25 ml COD 1 18

CYLINDERS, graduated, 50 ml NO
3

1 OG 1

CYLINDERS, graduated, .100 ml
..

ADma

AE 1.

.no 1

KDma

2

1

KDmi

NG 1

3_
111G-

1-\ 18-36

1

36 only if ADma is taught i

CYLINDERSioraduated, 500 ml ADmai 1 . KDma 1 i8 , --,

4,

DESICCATORS wAheffective desiccant
and large enough for 1 125 ml

distilling flask per student

. )
OG' 1 .

.

?

_.

Number depends on size of desiccator

EVAPORATING pISHE'S, or similar pieces

to place between heating surface and
flask for cooling .

COD 1

..

18
.

.

ik .

.
,

FILTERING ASSEMBLIES for 60 ml-or 10 ml
volumes, filtrate to be transferred

OP 1

TP 1

.

,
.

.

18

p

FLASKS, distilling, 125 ml with a 24/40
ground glass neck (Corning* #4100 is
an example)

,-:2

OG 1 18
,

.

.

.

,

FLASKS; Erienmver; wide mouth, 125 ml OP, 3 TP 3 54

FLASKS; Erlenmeyer, wide mouth, 250 ml NO3 3 54
.-

. *Mention of,a specific brand name does not consti4u

63
$

dorsement of the U:S. Environmental ProteLtion Agency.
.

6i

ot



AMT11T rUK.

. DESCRIPTION EACH STUDENT
CLASS
OF 18

REMARKS

..

FLASKS, Erlenmeyer, wide mouth, graduated,
500 ml

.

ADma 1

COD 1

'..

*1 18
.

.

,

FLASKS, heat resistant g/ass, 504 ml
gradpated Erlenmeyer or 300 ml round .

bottoM with 4 ground glass neck to
. fit CONDENSER of choice.

-COD 1 18 .

.
.

FLASKS, Kjeldahl, 10;11 ADmi 1 KDmi 1 18

FLASKS, Kjeldahl, 800 ml ' ADma 1 KDma 1 18

/

FLASKS, volumetric, 50 ml, with glass ..

stoppers

NO
3

1

OP 3

TP 3 54

.

FLASKS, volumetrii, 100 ml with glass
stoppers

NO
3

2
---___

36
16_

.

.

.

FLASKS, volumetric, 1000 ml with glass
stoppers

OP' 1

TP 1

.

1-.

18

. .

If student does balance and/or dilution
exercises

FORCEPS, pairs to manipulate filter -

paper.-

OP 1

TP, 1 18
to

FUNNELS, Buchner, to fit CONTAINER
for COD wastes (for glass beads)

COD 1/4 5 .,-,. .

FUNNELS, separatory, 2 liter with
Teflon stopcock 1

5

-

'OG 1

.

.

18
.

.

,

_____-

.

FUNNELS; 'short stem, diameter about
50 RIP to fit neck of 50 ml volumetric

flask and 25 or 50 ml buret

COD 1

OG 1 .
1

...-

OP 1

TP -1

18'

.

.

GLASSES, pairs of safety All 1 t 18

8-9
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ANTITY FOR:

DESCRIPTION , EACH STUDENT
CLASS
OF 18 REMARKS .

. .....

GLOVES,-paies of rubber material NO
3

1

OP 1

TP 1

.

18 .

.

.

.

MAGNETIC STIRRERS wIlk magnetic bars' . AE 1/3 Note HOT PLATES in A, Capital Equipment

NESSLER TUBES, scored at 50 ml, low form

devirable

AN 3

KDmi 1

72

NESSLER TUBE SUPPORTS . AN 1/2 9
.

PANS for ice water to cool 500 ml

`Erlenmeyer flasks

COD 1/2

/

9-

.

. -

.

PIPETS, dropping (medicineidroppers)
with ml1aboutbulb .

OG 1

,
-.

18

.

. .

PIPETS, measuring, Mohr glass, lor 2 ml,
graduated at 0.5 ml.

.

NO
3

'1/4' 5

.

PIPETS, measuring, gliss, 1 ml graduated

at 0.1 ml
.

OP 1

TP 1

.

.

18

.

To adjust pH .

.

PIPETS, measuring, Mohr glass, 10 ml
.

I .

.

AN 2

COD 1

.
NO

3
1

OP '3

TP. 3

t4 14

--

..

PIPETS,:volumetric transfer, 1 ml . AE l'

NO
3

1/4

OP 1/8

TP 1/8

5-18 18 only if AE taught
. .

..

PIPETS, volumetric transfer, 2 ml' NO3' 1/4 5

. i
. .

PIPETS, volumerc ransfer, 3 ml OP 1/8 TP 1/8 3'
..

. .

6./ 68



0

DESCR-IPIZN
1

EACH STUDE T
CLAS,
OF 18 REMARKS 14

PIPET5, volumetric transfer, '5 ml

.

NO3. lift
OP 1/8

.TP 1/8 , g*

NIP
..\ . -

PIPETS, volumetric transfer, 10 ml.,
, ..73.4.- LOD 1

`NO 1/4 s..
t 3

'OP 1/8
TP 1/8

18
-,-

' F.

.
PIPETS, voldptric Ilinsfer, '20 m14( , OF' 1/8 L

TP 1/8,
OP 1 4
TP- 1 .

3-18 4'18 only if students dilUte ktock"
solution .....6.--) .

PIPETS, volu tric transfer,' 25 411 CO 1, ' JNO.1 1

s'

418
a

,..

PIPETS,-volumet is transfer, 30 ml' --
. i i_

OP 1/8 TP 1/8 . 3 - e-,

PIPETS, volumetric transfe-,- 40 ml TP 1/8
- ,I ... , ,

..
,,

, .

PIPETS, volumetric transfer, 50 ml .

. '
COD 1

-
NO3 3

OP'

I

TP 1

OP 1/8

KD mliT

t -
54

*
,

.

..7.0
... 9

.4
4

C N..
.-

PIPETS, volumetric transfer, 100 ml with
tpp. and Op cut off f*Cir reduction.
column ,

Me

N(411 1

)

1-0
18

,
...

.

4..
''r

PIPETS, volumetric transfer of size 'e-
quOed if sample dilution is necessary

IMir

,KD mi 1

OP i .
TP 1 18 .

,
.

'ilk (
PIPET BULBS, large with shaped opening

to fit:yariety. of pi pct sizes
.

Al) 1 ..
f ii, 18 - ..

,

.

.

/-N
A. t PET BULB \if

.

,

NO3 1

#
.. 18

.1

,
.

\
PIPETTERS,Thutomati c (OPTIONAL) , glass. " -

with delivery setting for at least-
10 ml , for acids

-

COD, 211's

: _
, a

_.

..

. -
_ .

. .
.

-

d" .8-11
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UANTITY FOR:
.

DESCIXIOTION"
.

EACH STUDENT
GLASS

OF 18 REMARKS

REAGENT SPOONS, 0.4 gram TP 1/3 . 6
.-

.

REAGENT SPOONS, 1 gram . COD 1/3 6

.

,

PINGS, metal for stand to support a
2 liter separatory funnel ( ..

OG 1 18
,

RULERS, 12 incheg long CG 1 . 18 .t.
.

SIEVES, 60 mesh NO
3

1 18

SPATULAS
. , .

.

J

NO
3

1

Balances 12

30,

.
.

SPRAY TRAP, Kjeldihl, connecting bulb,
55 niL\ See diagram in Kjeldahl Emp. '

0

ADma 1/2
-,

,

,

STANDS, titration with porcelain bases

ilk

ATma 1/2

COD 1/2

NO
3

OG 1

1/2

.

38 -

f

STEAM BATHS for 125 ml distilling flask OG 1 ? NuMber depends on size of bath

STOPPER/GLASS TIMING APPARATUS for apPlYing
Suction to a 125 ml digtiAling FLASK.,
Spe OG EMP, F4gure 2' , i ' -'

0G, 1/6
:

3
. _

/

,

r
.

STOPPERS, rAber #3 ,fir( #6 to fit

NESSLER TUBES

, AN 1 18 /,
. .

.

.

STOP4Abbet #3 to fitsCONDENSE,W

(AllinY r spray trartonnect*on'
f

ACtna 1/2

r.'''

,

0 l
STRIPPERS, rubber #7 to fit neck of 80eMl

Kjeldahl FLASK for spray trap connection

, ,
, Anna 1/2 9

.

TONGS, crucible, pairs
. ,

TP 1

.
1

.
.



I

. DESCRIPTION
.

.EACH STUDENT
CLASS
OF 18

);<EtAyIS -'

.

TUBING, soft rubber,.4 cm ID, 7.5 tm length NO3 1, , . ', 18 ^
\

,

. .

TUBING, tygon for. CONDENSER, as connection y'

to.cooling water source. Lengths depend

on, apparatus

_COD

,

1

s

.

..

18

.

.

.

.

.

WASH BOTTLES, plastic squteze type, 500 ml 'All. 1
, 18

s ,

,

C. CONSUMABLE SUPPLIES (Less tham$100 Unit Value)--

S

FILTER DISCS, Whatman No. 40 to fit FIJNNEJ..

with diameter of about 50'ffm

, 1/ ,

1
.

- .
,

.

de

FILTER DISCS, phosphorus-free, 0.45)licrOn
pore size, Gelman GA-6 or equivalent, to

,

fit FlaITERING ASSEMBLIES #

OP 1

.

TP 3

.

. ,

18-54
.

54 for TP
i

.

..,

,..
b

,-

GLASS WOOL, small wad fob end of 100 m
cut-off pipet . ,

- 11

NO
3

,
1

18

-

.

.
'

,

,

GRAPHWER,sheets,aritmhetic .'

2

CG 1 , ,

-.

18'

.

Can substitute prrinted graph sheets

in EMP

ICE SUPPLY, trays of cubes . COD...1/3 4 . E0'

,
.

1
. .....

.

PENCILS,-WAX MARKI-WG' All 1 ,18 .

pH :PAP,R, st;-ips,,.. short range to test

at pH 9.5 . ---../.

Atiroa' 5 -* * / '' , '90 : ( .

.

.

REAGENTS are liTtejg accordiiig'to testat :

the, end Of this secii5-il -

-I - .

. .

/
.
... I

.

. .

.

,

.
.

,

i

SAMPLES are listed according,to test pt --,i,'--.

the ertdof this section ., ; '

,

0 '---..,_,.....

...

8
.

,

4

r4 j

t)
8-13



QUANTITY FOR:

DESCRIPTION
ar.

. - : EACH STUDENT
CLASS.

OF 1.8
REMARKS

I

SAMPLE TAGS, preferably pre-printed
with blanks for information required
by NPDES repor

%)..-

All %45 -.

_

TISSUES, soft in boxes

- ,

SO 6

,BALANCES 6

,.

12

#
,

. -.

TOWELS; paper, in boxes or packets SINKS. 1

t " ii

3

WATER, distilled, ammonia-free
.

.
.

.

.

-

ADma 0.1 1

ADmi 0.1 1

AE 0.5 1

AN _0.15 1

13.5 1

.

WATER, distilled; ammOnjap="ee and
nitrate- nitrite free. '

4

.

NI
3.

4 1

.

,

72 1 44Ibe large quantity is required tO
prepare Cu-Cd.

WATER, distilled, phosphorus-free

,

F. 2.5 1

TP 215 1
&

45 1 The large quantity is required for

\

cleaning glassware. .

4

.

MAT , distilled, riggligible rgan,ic'

co centratiops .

- COD 0.2 1 'L.4 1

41
\

w

9,/

WATER, distillfid .,

.

,

.

SP 0.1 1, tit .
-. .

WEIGHING BOATS; di s able
-70

3
' 18 To weigh cadmium . ,

REAGENTS.:
,

4 ' , V .r

tmmoNrA Dia.T./LLAtIoN, macro or micro

(AD is-used to 'isolate ammonia from .

,

samples.,It iso'also-,used'to isolate

ammonia from 'cilested samples as part
,pf the Kjelddhl N test,)

.
Amounts are minimum,

,
,

, .

See p. 160 or p. 17 EPA Methods,'Mart,ual.

Also see Ammonia EMg or the Kjeldah) N
EMP, as applicable.

. -

.

oricl.cid solutions /2%;

30 g boricia'cid/500 ml

me.
ADMa' 0 m , .

'ADi
if :

450 ml

90 ml

.

For ADmi, make. 250 ml.
.

. r--, i-

*

A II



DESCRIPTION r ,EACH STUDENT
4 CLASS-

OF 18
REMARKS,.

1N sodium hydroxide solution:

10 g sodium hydroxidt/250 ml ,

ADma '00 ml ,,

it

'080 ml for 051 adjustment

Borate buffer solution - 500 ml:
'k.,0.5 g sodium hydroxide

,1,2.5 g sodium tetraborate

ADma 25 ml
,A.

226 ml For ADma, it is convenient to make the

500'ml volume.

Sodium hydroxide-sodium thiosulfate
solution 250 ml: .

125 g sodium hydroxide , et.

1..7 g sodium thiosulfate pentahydrate

ADma 100 ml
ADmi 10 ml

1800 ml

180 ml

For AD as part of KjeldAhl-N test.
See that EMP. 1

.

Phenolphthalein solution:

1 g phenolphthalein/100 ml. X

ADma 10 drops

ADmi 2 drops

180 drcps

36 drops;

For AD as parrof Kjeldahl-N test.
See that EMP,..

AMMONIA ELECTRODE Amounts are minimum Preparations-are according to electrode

manufacturer. See EMP.

Stock ammonium chloride solution:

0.3819 g ammonium chloride/100 mlr/ .

10 4 .

.:

-

10 ml

.

Dilute this twice for 200 ml of 1.0 and.
of 0.1 mg/liter for each,studejt for IF
standards plus sample preparations.

10 M sodium hydroxide solution:
80 sodium hydroxide/200 ml

i

4 ml

. .

72 ml

AMMONIA NESLERIZATION Amounts are minimum 10 See p. 177 in 1974 EPA Methods Manual.

\
Also see Kjeidahl-N EMP. 4k

Nessler reagent 100 ml:

10 g mercuric iodide '

7 g potastiuM iodide
cp 16 g sodium hydroxide

4 ml .

,

72 ml

4P

Stock ammonium chloride: "

0.38110 ammonium chloride/100 ml

0.18 mi -
i

3.25 ml Dilute this for up to 18 ml of 0.01 mg/1

per student.

15



QUANTITY FOR:

DESCRIPTION EACH STUDENT
CLASS
OF 18 c

REMARKS
-,

.

AMMONIA TITRATION, macro

.

Amounts are minimum

,

See p. 160 in 1974 EPA Methods Manual.

Also see Ammonia EMP. .

Mixed indicator solution 150 ml:

200 mg methyl red
100 mg methylene blue

.

,

3 drops 27 drOps

er

-(r.i, N sulfuric acid solution:

1'1.5 ml concentrated sulfuric

acid/500 ml
*

_

To--gia-ke-1 m-l-of 0.02 N

per 0.28 mg/1 NH
3
-N

810 ml

(max.)

Dilute this for up to 90 ml of 0.02 N

acid per studentl
. ,

CHEMICAL OXYGEN DEMAND, low level Amounts are minimum ,

k

See p. 22 in 1974 EPA Methods Manual.

Also see EMP. .

Mercuric sulfate 1 g 18g
i

.

,

.

Concentrated sulfuric acid
.

41

25 ml 450 ml OPTIONAL: Place in automatic pipetter
and check for 5 ml delivery. .

)

Sulfuric acid silver sulfate solution -

_22 liters:
7-2 liters concentrated sulfuric acid

21.6 g silver sulfate \

.

e

70 ml
.

.!'.1
1260 ml

,

OPTIONAL: Place in 2 'automatic pipetters

and check for 10 ml delivery.

/

.

0.250 N potassium dichromate solution
2.4 52 g potassium dichromate/200 Ml-

100 ml 200 ml

.

Dilute this for 50 ml of 0.025 N

per student.

Ferroin 'indicator solution -'100.ml:

1,44hg 1-10 orthophenanthroline
monohydrate
0.70 g ferrous sulfate heptahydrate

11 drops

-1-
..

198 drops Ferroin solution can be. purchased.

.

.

0.250 N ferrous ammonium sulfate
solution - 200 ml:
19.6.g ferrous ammonium sulfate

hexahydrate
4 ml concentrated sulfuric acid.

100'11 200 ml Di is for 75 ml of 0.025 N per ,

student

I .

. .

.

80



QUANTITY FOR:

DUCRIRTION
i

EACH STUDENT
CLASS
OF 18

.-
.

REMARKS
.

KJELDAHL DIGESTION ,

41

Amounts are minimum
°

See 0. 176 in 1974/PA-Methods Manual.

Also sea EMP.

.

Oigestion.reagent - 2000 ml:
.

267 9 potassium sulfate
400 ml concentrated sulfuric acid -

4 g mercuric oxide
5 ml concentrated sulfuric acid for

20% solution .

.

,

KDma 100 ml

KOmi 10 ml
.-

.

1

.

1800 ml

180 ml

.

A -

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

,
.

i .

.

.

,

.
NITRATE + NITRITE and NITRATE -

- A 4,
, .

Amounts are minimum

.

See p. 204 i 1974 EPA Methods Manual.

Also. see,EMP.

.

Concentrated ammonium chloride - EDTA

solution - 1.0 liters

1.30 g ammonium 'chloride . T

17 g disodium ethylenediamine
tetraacetate
%10 ml concentrated ammonium hydeoZide

%
480 ml

.

4.

.

.,

,

8640

I

.

Dilute,this for 800 ml dilute solution

per student..
,

.

t .
.

o

.

. -

Color reagent - 500,m1:

50 ml concentrated phosphorietacid

1 5
lfanilamide . -

0.5 g .thyl)- ethylenediamine

dihydr c

.

.

la ml

,

216 ml .

---,--
i

, .
.

I--
,

.

Concentrated ammonium hydroxide -,
_ . ..

.

'00 ml

.

'080 ml' For-pH adjustment

..

Concentrated,hydrochloric acid qa ml .
q,180 ml

%

For pH adjustment .

_ .

6 N hydrochloric acid - . -

600 ml concentrated hydrochloric acid/

1200ml

,

60 ml.

J

.
1080 ml

4

. .
.

.

2% copper \sulfate solution: .

80 g cop pr sulfate/4 1 . 1

W 200 ml .

,

-4

3600 ml \ '

'

-

Stock potasium nitrate. solution:
3!609 g potassiuM.nitrate/500 rill

(1 ml ehlorofor+f as preservative). .

'11 ml

-

.

%

11 ml

.

Dilute this for 25 mlbf 1 mg/1 and .

for up to 15 ml of 0.01 mg/1 and flar,

50 ITO sample per student. .-

81,
/e

8-17



QUANTITY FOR:

...
DESCRIPT4 , ke EACH STUDENT

'CLASS
, REMARKS ".

,..

Stock potassium nitrite "solution: ,

3.0a6 g potassium nitrite/500 ml
(1 ml chloroform as preservatiy e) '

.

10 ml

- 7 .
. ,

,

10 ml
_-- . .

Dilute this for 'up to 15 011 of 0.01. mg/1_

and for 50 ml sample pe student ?-

.-.

.

,

Cadmium,coars powder, 40-60 'Oh
can be file off-stick. ShOUld pass

a 10 mesh sieve and be retainer on

a 40, then a 60 mesh si e. ,

5°

20 g
.

_

.

,

k o-

360 g
)

Powder is available frame Laboratories*,
500 Executive Blvd., Elmsforb, NY 10523.

v . 40

- .

., .

pfl-lafers 4, ? and ,10
, .

rmo ml of each
0 -'

rk,1500 ml

Of each

-For students to caljbrate pH m4ters.
.

ti.
4:_

.

OIL AND CREASE
,

*
.

. .

Amounts are minimum

, .

.
lt . .

See p. 230 in 1474 EPA' Methods Manual.

Also 'see EMP. ,

1,1,2-trichlorio-1,2,Zjfrifluoroethane
Du Pont*,'Freonlj-13 TF or Allied

Chemical*,-Genosolli D . 4P9

,

125 ml ... 2250 mil?

.

.

.

.
.

.

. .,

.
..

-

_ .
.

Anhydrous sodium.sulfater ,v
. . Y.

03.9

.

t4 g

.. 40
_

SPECTROPHOTOMETER ,.Amounts are minimum. °:

1k

.

See IPW4for preparation- .

_

Sebof synthetic phosphorui-itandards .
made frdm a methylene blUe indicator,
-which _is diluted to giwirmi.eries of

..,
standards for each instfmenf.

. . .

,

0

14 g A.
. . ,

'rk,1 g

.

.

.

,

_._ .N
s enough for several ts ofThisi 'se

"standards.", * .

.

,

TOTAL PHOSPHORUS or ORTHOPHOPHATE
W, - ."10° °

Amounts-are minimum
e. ,_,

.

.

.

See p. 252 In 1974 EPA Methods Manual.

Alsp' see EMP. ."
.

1t-1 hydrochloric acid (to cleam .

glassware): . \

li00'ml concentratedllerpOilori90
acid/3000 ml, '.

. .

. c
150 ml .

.

, ,

.

1.2700 ml 1,

.

Ai. ,
74'

/
, N. )

1

'
_

4'n sodium hydroxide solution:
40 g Sodium hydroxide /100 ml .

i

1
5 4 1

c;

,0
- c-

.

.100 ml

.
, .,

Vse 10 ml for 5' ml of 0.1 N per student.

. * . ,

*Mention of a specific brandi/nime doesnot constitute endorsement of the U.S. Environmental ProteCtiole Agency.

'.0



4s

0

DESCRIPTION ' EACH STUDENT ,
(.

CLASS
OF 18

iEMARKS
.

.

,

11 N sulfuric mid:
3'U ml concentrated sulfuric acid/100 ml

. 7 ,

1 ml
.

82 ml Use 10 ml for 5 ml of 1.1 N per student.
.

.

Comtinedreagent 1 liters: .

210 ml -concentrated sulfuric acid
0.6857 antiMony potassium tartrate -

20 g ammonium molybdate
1.7 g

6
ascor,f bic acid

150 ml

.

,

2700 m1"11

,

Includes 125 ml per student to --K8ck

glassware.
,

,
4,,,

21.6 g ammonium persulfate 1.2 g, 21.6 g

.

horus solution:Stock phosphorus
dihydrogen.0.2197 g pot

Phosphate/1 .

. .

.

20 ml

30 ml ,

. 40m\
640 ml

.

Dilute this for up to 50 ml of 1,0-ug

/1 per student. ,-lake 30 M1 per student

if they dilute the stock.'

Potassium dihydrogen phosphate .

,

IL:

0,2197 g '

.

tv4 g For an8lytical balance exercise.
Students cap make own stock solution'
with this.

a
SAMPLES

. .

$

Amounts are minimum

s

,

Distribute -in plastic BOTTLES except, .

the COD sample.

Sample, Ammonia,Disi'illatiOn, Macro,
followed. by-AMmonia Titration;
WW1-01a,nt effluent with at least

1 mg/1 NH3-N . : ,

400 ml "1,9 1 Teit range is 1 4o 25 mg/liter ammonia

nitrogen k

ilimple% Ammonia Electrode:
Synthetic, be,tween 0.03 to 0.1 mg/1

141H3-N

Synthetics between 0.1 to 1.0 mg/1

NH
3
-N , _

',"

,

100 ml .
_ __ _

100 ml 411.

,,

,

r1,2,5 1

t

rli2.5 1

Dilute the standard ammonium chloride
solutions. .,---

O'-

Sample, Chemical Oxyge*Demand:

Anplulteflueiltot-5-50m9/Itg4

.

75 ml .

loo.

%2 1 Distribute in glass BOTTLES. '

.

.1

/N.
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8-20.-

40 1.1UANIllt I-UK; ...
.

ION - .DESCRIPTION

. .

,

EACH STOENT

50 ml

, -

r .

, -
.

'CLASS
OF J8

'. 1.5 1

d

.

.

A

REMARKS
. , .

.

,

.
.

.,,

,

.

.

ect

,

Sa mple, KiN dahl Digestion, icro, followed

by Ammonia Distillation, micro, and

Ammonia*Nesslerization:
WWT plant effluent of 0.03-1.0 mgL1 NH -N

.

Sample, Nitrate + Nitrite 411d Nitrate:
Synthetic sample.p'j up to 1 mg/liter'

NO- + NO
2 3

Example: '40 ml NO
3

standard plus

'40 ml NO
2

standard into 1 liter gives

0.8 mg/4 total. .

. ,

50 ml
.

.

,.

.

.

^.1.5 1 ilutelthe'standard potissiuM nitrate'
and potassium nitrite solutions.

.
.

.

..-

.

,

Sample, Oil and-Grease: ,

WWT plant effluent,,acidifJed to-pH 2 ,

1 41 ,"
, I.

..

,-...

..

. ,

.

',2 1

.

Test range is .5 to
,

1000 mg/liter

extractab)e material

iSample., Total Phosphorus:-
WWT plant, effluent of known mg/liter P
so dilutions can be assigned

50 ml.
. .

A

.

.

.

%

.
.

ti l.51.51p.sTest

1

to .00 m§/litr'Prange is 0.01 )

.

.
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Instructional ResOurces

a. Introddction

' Most tAining'institutions wiT1 make the fullest possible use
of pre- existing instructional resources., The purpose of thiS
section is to describe the nature,, sources, and availability
of instructional resources suggested for use with this course.

1) The Instr4tional Package WorkSheets (IPWs) in Part II of-
this Manual .and, the student reference text refer to a -number-

of different- instructional resources.'
These include:

a) The student reference text'itself;

br Audiovisual tnaining'aidsloand

c) Supporti references

Instructional resources are discussed in this section,from
the viewpOint of the sources of the materials:

1.

. , a) Resources developed by United States EnVironmentil Prot ction
Agency (U -S. EPA)

b) Resourcei developed by other sources; and,

-c) 'Resources already in possession of t.he:traf.ning /institution

conducting this course.

o .

b. Instructional Resources Developed by u.s.'04

1) Student Reference Text and Staff Guide for the coursegffTuerq
Monitoring Procedures Nutrients":..

a) While present supplies last, 4$, same copy (can by dut)licated)

is available owspecific request to: ' ,e,-

.National Training and Operational TechnologyCenfer
*-

ATTN: Training Information Clerk
U.S. EnVironmental Protection Agency
Cintinnati, Ohio 1.268

I .

.b) NTOTC has negatives of the Text and Guide whichareavailable
for temporary loan on request of a sponsor.ing Agency wishing
to duplicate the materials.

AT.EMP(164:3)13.6.77
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fc) NTI3 can supply copies of the Text and Guide. A paper

copy-of the Text'(PB-251-290/AS) costs $9.75:

Contact,NTIS for the identification number and cost

b-of.a. paper cbpy of this Guide,
. .

A microfiche-copylof either the Text or Guide is also

available from NTIS at $3.00 each.

U.S. Department of Commerce' .

National Technical Information SeriiCe

5285 Port Royal'Road
Springfield, Virginia 22151 ,

d) Your state agency may be able to arrange a direc ly /,

of the texts and/or guides. 'Before ordering/re oducing

Material, you. might consult with yOur state age cy about

dp tilds posibility.

2) Audiovisual Training Aids Developed for the Course

aY*What is available, according to topic:

(1) Use-of a Spectrophotometer

(a) X-8, Slides, unassembled-16

(b) XT-51, Tape/Slide Un>t, "Use the Spectronic 20 .

,Spectrophot tern,- 10 minut s, 35 slides

(c).1.Cm5.74 cassette Tape

.torneter.",2 minutes

Preparatibn of Calibration Graphs -.

t
_
"Use of a Spectropho

O

(a) 'X-,9, Slides, una6sembl.ed-6
, .

(3) Determination of,Total Phosph6rut 'tasP) pr of Ortlio- .

phosphate (asP); Single Reagent Method .

Overhead.ProjecturalS-7

(b). XT-44, Tape/Slide Unit., "Determ ation of.PhosphorUs",

15 minutes, 65 slides

(4) Determination of Chemical Oxygen Demand.

. ,a) OT-8, Overhead Prosieoturals-4 -i ,°

:( .

\b) X-7, Slides, Assemblg4104*

1ft
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(5) Determination-of Total Kjeldahl Nitrogen

(a) OT-9i Overhead proiecturals-9
4P .

(b) Two Videocassette Tape Units are proposed for
development by Charles County CoMmunity College

(6) Nitrogen, AMmon;ia Determinglion (wet)

(a) XT -67, Tape/Slide'Unit, "Determination of'Ammonia Nitrogen",
8 minutes,,45 slides

(7). Determination,of Nitrate-Nitrite Nitrogen and Of Nitrate
Nitrogen, CadmiuM Redoctiort Method

) -

(a) OT-10, Overhead Projecturals-11

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

(87 Determination of Oil and Grease

) XT-56, Tape/Slide Witt, "Determination of Grease and
Oil", 15 minutes, 54 slides

TC-55, Videocassettf Tape Unit, Part I, "Basi'c Skills",'

17:minutes and Part II, 'Use of a Separatory Funnel":
13 minutes .

(c) TC -56, 'Videocassette Tape Unity"DistillationletUP",-
15 Minutes .

'(9) Determination of Ammonia by an AMMbnia Selective I6k Electrode.

(a) X-10,,Slideslunafsembled-6

1)) How to request loan of audiovisual training aids:

(1) AlLitems described.in b.2)a).above are available on scheduled
loTh frofi NIBT to institutions conducting this course. Requests

Aould contain the information items on the "Request for Loan"
nm.(next page). Send requeststto NTOTC at the address given,

in b.l)a) above. . .

40. .
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REQUEST FOR LOAN
AUDIOVISUAL INSTRUCTIONAL UNIT

Title and Catalog No
1

I

9-4

Intended Use

Preferrek Date o Use-

Alternate Date

BORROWERS NAME

Title

Organization

Address

Phobe Number (include
Area Code) ,

(Zip)

There is no charge for use of the Audiovisual instructional Units However,
the BORROWER assumes financial responsibility for the value of all
loaned equipment and instructional materials

Unless special arrangements are made with the loaning office, units
should be returned within twogreeks' Return the unit by REGIS7LERED,
KRTIVED or *INSURED MAIL IMMEDIATELY after use

411,

EPA-171 (Cin),
(8-74)

(2) It is urged that materials,des-ired froth A0( for-a

specific course offering tie requested in a singleon-

sol,idateti communication.
This wilt give greatest assurance

of a well coordinated respOnse. Becalisq these requests

ordinarily will cover a number of diffgrent items, telephonic

*requests should not be made.

')
4 ...=..
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(3) Requests7should be timely. To astUre effective delivery'
in time for use in the course, requeSts should be received
at NTOTC at least 41 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-thedcourse-
in which they are to be used. This'wfil,permit review
and practice by the instructional staff for the most
effective use of such resources.

(4)' It is expected that' a111 borrowed resources be, returned to

the Centel' within two weeks after completion of, the course
in which they are used.

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

e' 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:

.1.0/

a) Manual:' EPA-EMSC, "Methods for CheMical AnalYsis.of,Water and
Wastes". This is the reference, source ofall the methods pre-

. ,
sented in this course in the Effluent Monitoring Procedure (EMP)
format.' Address-regyests for a copy to:

gU.S. EPA
,Of'fice of Technology Transfer
IndUstrial EnvironmentalResearch Laboratory

I . .'Cincinnati, Ohio 45268

,

b) AV Catalog: Nt0T6, "Audiovisual Instructional Units'. This is a 4-

catalog of slide-tape instructional units develdped by the Center.
Although not developed specifically for this, course, several of
the units are on course topics and milAt I-5'euseful supplementary
material: Address requests for a copy to POTC at, the address
given in b. 1) a) above..

c) IRIS: A Water Quality Instructional ResourCesSInformattpn Sys'
has been developed through an EPA training grant:%T e "Master,
Reports" contain .availability information and deserip ions for , ..4

2300 entries of instructional and resource materials. ese arm.

printed matter, slides, films, slide-tape units and vide tapes-
developed by varied sources for-training personnel invol ed in'

all as tsof wa r\quality assessment and control: Th s,IRIS

serves an info ation source of available, water quality
resource covering a wide range of subjects.

- 11

..1.11111,
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The use ,foes not needAga,vocessing,muipment to use

the system. Four of th7Tommonly used elements of IRIS
(Users ManuaJ, Tables, Master Report, Subject Index) are
.currently a ailable. ,

..
. ,

cl) While resent supplies last, a set is available it
qualifying educational institutions and training 1

agencies from NTOTC at the addriessjpiven-,tn b.1)a). above.

,

(2) -Paper copies can be ordered as a set -of four volumes .

from NTT'S (P8-262-223/AS, Set, T120 pp. "Water Quality
Instrlictional Resources Information System, Volumes

I through IV) fogi$31,00. The NTIS addrels is given

in b.1)c) above. Microfiche copiesicost $12.00 per et.

. -

(3) Piper or microfiche copies of individual volUmes can
also be ordered- from NTIS at the address giien in b.1-)c)
.above using this Information:'

(a) Nk262L22VAS, 99 pp., 'Water Quality Instructional
Resources Information System, Volume I-Users Manual"
Ca $5.00. (microfiche $3.00)

(b) PB-262-225/A'S°, 96pp., ' -Water Quality Instriggt;onal,

Resources Information System, Volume Tables"

@ $5.00 (microfiche $3.00)

(c) PB-2627226/AS,t494 "Water Quality Instructional
Resource Information Systen, Volume III - Identification
Number Maher Report" -@ $12.50 (microfiche $3.00)

(d) PB-.262-227)AS 43i*PP.,-"Watpr Quality Instructional
Resources Information System,.VolumeIV - Subject .

Index" @ .$11.75 (microfiche $3:00)

cAnstnuctional Resources Dev.eloped by *Other Sources

1) Minimum techni al references which 'should be in possession of the
lude:'institution

a) "Standard.

.. (14th ed),

American
Washington,

thods for. the Examination of Water and Wastewater"-
PHA, AWWA, WPCF. ANiilable from Publications Office,

is Heilth AsSociation, Inc. 1015 18th Street, NW,

. C., 20036.

b) "Anqual Book of Standards" Part 31 "Water ", 1975. Available from

American society for Testing and Materidls, 1916 Race St.*

Philadelphia, PA 19103. .

9-6 .
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'2).Audiovisual and Other Training Aids

a) A ,wide-variety- or training resources is listed in the
EPA sponsored publication, "Water Quality Instructional

ources$nformation Systemil(IRIS), cited in b, 3) c) above.

,b) Information on sources of the listed items is provided.

c) Training institutions having information -about training resources
applicable to this course, which are not currently listed in IRIS,
are invited to relay this inforMation to the Director, National ,

Training and'Operational Technology Cehter. Such resources, as
applicable, will be made known to other organizations which could -

benefit from their use.

d. Instructional Resources Already in Possession of the, Training Institutibq4

, .

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

2) To the extent that these resources can be released for free reproduction
and use bx.others) institutions are invited to make such resources avail-
able to offer training organizations.

3Ythe National Training and Operatiopaj Technology Center is prepared to
serve as a focal point for making information about such resources

, widely available, provided that copyright or other restrictions on
reproduction do not limit availability of such materials.

a) BefOre encouraging otfiiit training institutions to use such resources
in relation to this Course, elements of EPA will:

-(+-)- Review the training resources-to determine whether the' igstruc-
ition is consistent with existing laws, regulationt,'and Agency

'policy;

(2) Review the' resource for technical validity and educatiiinal

bOlaterials,found suitable by EPA would be recommended to other institu-'
tions known to be,presenting this Course.

4') All training 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 ,supportive activity in, this area
will, in time, result in: -

a) making IRIS,a diversified, total resource syitem for training materials
which will be of the highest technical quality;

b) offering training institutions a wide variety of types of training
resources; -

c) reducing the amount of dupllktion of effort that so often results from
lack of information on what is available, from what and how
obtained.

r-
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PART1.- COURSE PLANNING AND MANAGEMENT

c C. Secretarial Support

4 ,

a

' \Thekey role of 'the office worker(s) destgnated""Course Secretary' cannot,
be overemphasized. .

This'fbnction has many elements ineTudihg being e right arm of the Course
Coordinator, being Course Registrar, being Co Secretary and being a "Course'
Watchdog" to give the alarm.when essential milestbrie stages of course planning

N Sand preparation are luting overlooked. . . ,11-

. 0
In this section, these elements are considered under the headings: Course

Records and Record - keeping, SugggsteeStudent-Registration Procedures and
Printed and Reproduced Materials - Summary.

1 Course Recarch and Record - keeping
t

t'a, General Considerations .-- .40-
!

f) CoMPlete, detailed., and accurate records should be establlished for
each course presentation. Each course record will be a separate
file. ,In addition to the individual course files, it may be necessary
to establish a findgr-system for locatinglithe records` of individual .

' students. 0
. .

2) Response'to Inquiries About Former Students

aY Students enroll in this coursein order to acquireLnecessafy
knowledge and skills to perform the self-monitoril! Procedures,

A
required for'municipal effluents.

b) In many, if not all cases, satisfactory completion of this course
will be-a factor in the accreditation of-indielduals to perform
the analyses and measurements required for cdTpliance with MPDES

;Permits.

t is anticipated that numerous inquiries from former students

d from regulatory'agencies will be addressed to the training
,nstitution. Typical request's for information may.include any
or all of the following:

(1) Verification of attendance and sa4sfactory completion of
training;

410

(2) Identification 'of the specific analyses and measurements
covered in the tours, as well as designatiod'of the method
which was taught;

(3) Quality of student per?ormance in the course;
.41&

1411P
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(4) Documentation of any specific analyses, tests, or .
measurements in which-the student' did not meet the

required standard of performance, and Thinature'of
such failure;, and

. %

(5)DocuMentation of any other etents-which made the
student unusual. This could be a record of exceptfon-

,
ally high Performance; or it could be a record of any
specific difficulty which arose in connection with the
student,'Within-or-outside the scheduled training
activities.

3) Rep4ts

Most training institutionsrequire submissiOn#of periodic reports

on progress and achievementd. 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.,

4) Retention of Records '

The len4th.of time course record fifes should be retained is un-
certain, andust be determineff by each institution.

p

Institutions having a system of archives for inactive files may
find it convenient to retain course records in acfive officeofiles
for approximate.ly two years, den retire them to archives storage.
Institutions not having 'archives storage probably should retain
the complete file on'each course presentation for at least five

years.

b. Contents of Course Files

1) In the planning and development'stage, and until completion of
each cqurse presentation, cdur'se records are kept most effectively
in two sections.

These are:'

*a) A file folder, kept'in the filing cabinet or in the desk of

the Course Secretaryi and, .

b) A student record,notebook, usually a 3-Ting binder, kept on-
the Course Secretary's desk, or in a convenient bookcase.

Both sections of the course files should be maintained by the
Course Secretary, and shouldbe made available to other staff . t

members under,rigid controls providing for direct examination
and immediate return. After complettoof the course, the two
sections can be combined in a single large file packet. for future

retention. a )

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

. a) Copies of all atrrespOnd , memoranda: and records-9f
telephonic conferences related to course planning and
development;

t),Cop4es of course schedules;
lk

c) Records of equipmentand supply acpuiition for the course,
through purchase or through loan (with information and
records on retun to owner);

d) Records of stAtf assignments, classroom and laboratory
. reservations;

e)Copy_Of course announcement and/or description (See pages
12 -7 and 8);'

f) Sample record copies of all routine infOrmational material
sent to students acceptedfor training; (See pages 12-15

, through 18);

g) Records Of arrangements for travel* personnel and trans-

.

portation of equipment, and supplies, arrangements forfield
facilities, and other records pertaining to a field course;

. and

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

3) The student record notebook isbest Suited as a vehicle foe all
records Mid copies of communications related to individual students.
This may be organizedoeffectively in a 3-ring notebook, containing
separator sheets with alphabetical tabs. The personal records of
each student will be retained under the alphabetical tab corres-
pondihg with his last name. In the student record notebook May be

found: *

a) At the front (before the "A" of the series of tabbed'dividers):

(1) A registration' summary sheet showing -rocord'of standard'
communications with each accepted student, fees paid, etc...
.(See page 12 -19);

(2) A waiting list summary sheet showing record of standard communi-
cations with each student placed on a waiting list prior to the

. course due to early maximum enrollment. (See page 12-20)

(3) A non-attendance summary sheet shbwingTecord of students
who applied for admission but could not be admitted for
lack pf qualification, or due to an already-filled class.
This summary also is used to identify applicacts who applied
for admission, who were.admitted,' and who fail ,d to, appear

without'due explanation 1"no shows "). See page 12...21);

96
11.
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. .

(4) ksummary sheet recording student performance (accept-
able or not acceptable) for each of the units of
instructlpn in the course. (Such a summary worksheet
has not been developed at the writing of, this Guide).

b) In the alphabetical section orthe student record notebook,
each student's. personal record will contain such items as:

w.

(1) The application for admission to training (See pages
,12-9 and:10); -e

(2) oRies of all correspondence with the student (See pages
12-11 through 1.4), except for the routine local information

'sheets (See pages 12-15 through 18), one set of which is
kept in the loose file folder;

(

(3).Record copies of student izzes, data sheets, and other
iondivjdual records of clas performance provided by
Instructor. (See pages 12- 5 through 39). *

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

(5) Documentation of any information about the student jadged
to be of possible future concern br inquiry. (An example
of such a sheet had not been developed at the time of
writing this'Guide).

I

J
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3. Suggested Student Registration Procedures

a. Introduction
1

1) Purpoie

Fprmal registration rit enrollment procedures are intended to assure
that: .

a) The class consists of students for whom the training is intended
and designed;

b) The accepted students meet minimum knowledge and skills requi'red

/ for reasonable assurance of satisfactory completion of the course;

e) Accepted students are prop tiled with adeqdate pre-training infor-
matiop so that they will make their personal arrangements and
travel schedules to assure arrival at the appointed time and
place, with full participation.throughout the program bf training;

d) The size of the class is in accordance with the course plan;'and

e) Those not accepted for training are provided with suitab3eadvice
which cap lead to future admission.%

2) Alternative Approaches to Registration .

7

Three different approaches'to registration are considered here,
though'only the first is described in detail. Most details of
the second and third identified alternatives can be inferred
through study of the first alternative. The three approaches

e considered are:

a) Registration by priority of receipt of application;

b) Registration by comparative evaluation of all applicants; and

'c) Registration for Special course offering at request Of another
organization. Students are nominated by the requesting.organiaa-
.tion.and are accepted without further evaluation of entry-level,
qualifications by the training institution.

b., Registration by Priority of Receipt of Application (Recommended) /

1) Applicant

a) Receives courseiannouncementv

b) Completes application and sicures
in his own organization;*

c) application to registration
/ conducting the training.

h

internal approvali as reciaired

office of the institution

AT.EMP.(164.3)t2.6.77
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2) Course Secretary

a) Receives application;

b) As received, checks status of registration for
class space', and makes appropriate notation on
or on attached transm slip;

c) Depending on O.,' tecords application either in
summary, or the waiting list summa1.y in front

.

Delivers.application to Course Coordinator.

3) Course Coordinator

availability of
the application_

the registration
of student notebook;

, .
1

.a) Evaluates the studen ;application anci the space availabil4tr
situation; ..,

4

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

(1) Accept the applicant, or

(2)Notify the applicant of closed class enrollment, or

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

. .

c) Prepares a special letter for non-admissable applicants
'(or memorandum record of other form of communication with
applicant) which sets forth the reasons why the applicant

'. is being'rejected. Because of the compulsory nature of

the elf-monitoring tests on municipal effluents for NPDES

Permit compliance, rejection of bona fide applicant may

be a very serious matter, and s ould be handled with care.

4) The Course Secretary

a) Prepares a standard letter or spec al letter as directed, and

obtains signature of Course Coordi ator:
i

. .

b) Places a file copy of the letter a
I

d the appligation in the

appropriate place under the Alphab ittal tab s tion of the

student record notebook;
. d?

/

cOails theorigina,1 letter td the a plicant,:. and-records the

the date of mailing in the appropnate place in he summary

records at the front of the studen notebook.,'

) Approximately 30 days befOre,the c

applicant a standard CoMmunication

(1) A form letter of welcome to th
on starting and closing dates a
tions and how to proceed to the
information (See page 12 -14); a

101
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(2) Local information helpful to outside visitors, such as
hotel/motel information,"local transportation and, schedules;
a schematid map of the area, and related information. (See

pages 12 -15 through 18);

e) Records the mailing of the randard acket on the registration
summary sheet. ,

f) When applications are'still being accepted with-in 30 days before
the start of the cofrrse, includes the general informational
material with the letter of acceptance for admission.

g) On the first day of the Course::

(1) Obtains-a detailed registration 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,
dtganization(s) and/or administrative regulations. (See page
12-23);

.

40(3) Prepares a class-roster of those in attendanceltdistributes.to
class, staff, and keeps a permanent record copfin course files;

1

(4) Records any "no show" (applicants accepted for
training but who did not appear) on the student
non-attendance summary %cord sheet. (See page 1, -21)

c. Registration by Comparative Evaluation of all Applicants

i) Applicant

a) Receives course announcement; /

b) Completes application and secures internal, approvals as
required h his own organization;

C) Mails application to. registration office of the institution.

.
condudtipg the training. ,

2) The.Course Secretary

a} Receives theappliaatigns;.
.

b)Records receipt,of application in a Summary record instudent
srecord_notebook;

c) Files.application in student notebook;

.

d) Sends standardized letter acknowledging the application, and
briefly,explaning the registration procedure, with assurance
thatdecision on'admistion,will be announced not less than 30 -

days"Orior to start ofthe course;

102 4, 11-3
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4
e) Delivert'all applications to the Course Coordinator , approximately'.

35 days before start of the courge."

' 3) The Course. Coordinator
I

a) Reviews and evaluates all applications;

b) Selects students to be admitted for trainingi

)

. c) Directs Coube Secretary-to send appropriate standardized letters,
and informitiOn packets as described in b. above;

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

4) The Course Secretary

a) Sends-Communications;

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

d. 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 conformante 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, it 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 information packets are sent to students it the'usual way.

The trainfhg Organization follows its usual practftes in pre-
paratiokof records, rosters, and any.other data required fO04
'reports.'

4

4
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3. Printed and Reproduced Materials'- Sumktrz

a. General Information

In:addltion to the student reference text, standardized etters and
administrative forms/materials, presentation,of this coo se also

irequires calculation forms, laboratory data sheets, and aph forms
'which must be prepared in quantity by the Course Secretary.

I,

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

_ or examples provided on .separate pages.

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

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

train ng institution. r

b) The examples are shown in recognition that a corresponding
item probably will be needed by the training but
probably will have to be modified to fit the situation.'

c

b. Responsibilities for Printed and Reproduced Material.

.1) Course Coordinator

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

b) Makes modifications as necessary to the samplts and examples
provided in this Guide .

c) Decides upon and designs any additional administrative documents
or-records needed; and

OProvides the Course Secrery with complete identification of
material to be copied directly or to be modified,. andalso
provides samples of any new material required for course
admiliistritton.

. 2) Instructots ,

a) Review all materials identified for the procedures for which
they have instructional responsibility;

b) Design new supportive instructional material as required; and

ATiEMP.,(Ii4.3).10:6.77
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Provide tie Course Secretary with complete information on

material to be copied directly or to be modified, .and a1qo
provide samples of any new'material required for student
instruction.

3) Course Secretary

a) Receives from Course Coordinator and Instructors identification
of existing materials, samples of modified and new material;

b) Adds to the summarizing table, in the appropriate locations,
the identifying information; together with the supporting in- -

formation on due date, quantity, confidentiality, and ultimate
fate of any new or revised material designed by Course Coordinator
or by Instructors; ,

c) Reproduces, or arranges' reproduction 4f, the needed course
materials so that they will be available for use at the time
and place required.

c. Special Warnings

1) All staff' members should be particularly alert to adjustmenOin
"Due Date" which must be made when the course is conducted in
ithe field, if training equipment and siplies must be shipped to
the cove site.

2) Preparation of these.training materials is a potential source for
*great difficulty in course development and presentatiOn. Few
activities in course planhing and development require a greater
amount of effective teamwork among all staff Members. The
greatest problem here is one of timing:

$

a) All staff members must prbvide necessary information and samples
arnew or, modified materials with adequate lead time to meet
"Due Datet." The amount of lead time As not specified here;
this will vary from one institution to another.

b) The Course Secr

Coordinator ah
delays occur i
attention to
delivered by,st

c) Tte'authOr of t
and most f eque
result of belat
Staff to the Co

tary must be diligent in
Instructors of impending
submission.of materials,
nting or reproductiOn of
ff members. .

advising Course
logistic problem's if
and must give,prompt
needed materials when

is guide ruefully confessed that.the worst
t'breakdowns in this area ually'are the
delivery of needed materi 1 ftom Instructional
se Secretary.
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SUMMARY OF REQUIRED PRINTED/REPRODUCED MATERIAL

Description-
\

Ldsson
..i.,,

When Needed',,
'111

Number to
be Prepared

''Confidential
.

?

.

kpermanent
Record?

,

Remarks.
k

.T
,

Administrative

.

.

,

4

.

.

-

.,..

-

-

-

'-

-

-
_

6 months before
course

)

'6 months before
course

.

6 months before
course

.

6 months before
course

5 months before
course .

5 months before
course ,

.

5 months before
-course
v

30 days before
-course ,

.

.

5 months b fore ,.,

course

.

.

Indeterminate

.

Indetermtnate

. .

. .

. .

Indeterminate

100

100

,

.

100

. 100

.

.

,

1

.

, .

.

.

.

.

.

,

.

'w

.

.

.

No

No

.

No

No

.

No

No

No
.

.

.No

...

:No

-

4
.

6

.

.

/

T copy

4o

t-copy

.

No

.

1 ..Fopy

.

No 1*

No

4

No

,

C

1 copy ,

0

4

.

Yes =-

_

.

.

.
. .

Distribute to target
group '6 months before
codrse.
-*

Same as announcement.
Can be used in conjunc-
tion with chronological
course listings:J.

UsuAly d'art of .course
.

announcement. May be
separate sheet.

Attached to application
form ,

.

Copies will show up in
student files.
.

Copies wi.11 shoW up.in
student Wes..

'- ,

.

Copies will show up ill
files: %-

..

In ouri file folder.c

.

/ '

:

In Registrar's three-
ring notebook.,

.

.
)

Course Announcement

'

4 ''''

.

Course Description

.

4.

Application tor',AdVssion

,

) .

Prerequisite Verification
.

Standard Witter:
Acceptance

Standard Letter:
Standby:" Full Class -
Waiting List

Standard Letter:
' Referral-4o paSic
Lab Skills Couse ,

Standard Letter: ,

Welcome and Local
,

!information: ..

Hotails/Motels,1 .

Tahsportation Schedule,
Schematic Area Map-
'Classroom Letati n

Registration Summa y
Record

. ,

.

OC:.
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Description

.

.

Lesson'

.

- When Needed
1

Number to
be Prepared

.Confidential
? .

.

Permanent
Record?

.
,

. Renarks

,

.

,-''''

Administratilk0 Cont'd.)

'

1.

.

,

.

.

.

-

-

.

-

-

1 .

,

1 of I

- ,

1 of 1
/7

-

.

.

.

.

4411

«

.

,

90 days' before

course

First-day ,Of.

Course

First day Of
Ourse :-

Firstdpy,of
course,

.

Finaf'dayof
course

Final day of
course ,

,
.

'Day 1

'

-----\.
,_...1

Final day of"-

course

... "
Day 1 7 . -

Final day of.
-xourse --APAr

ip

,

.

,

.

,

4

,

.

.

1

.

.

:4.

20

As required

.

el8 .

, 18.
.

.

21:1,.

. - ,

18°

.

20

-

18
7

.

.

.

.

--,

.

.

.

No

No

.

No

Yes

.

.

Alo
4V

No

No

'No

.

A

...

.

.

.

.

,

.

.

,

_

...

-
,...

Yes

.

Yes

.

Yes

i

Yes

,it

: Yes ,'In
Ai.

.

.

Yes

,

Yes

,, ,

.

0 .
. .

YeS'. ,

i

Yes

4
.

-

_In Registrars three-
ring notellook'
.,

-,In Registrar)sthree-,
ring notebook

nstitution's Recdrds,
., .

. .---
4n course file folder

.

In student file.

/

Registrar's three-
ring notebook ,

1
.,

. Ai,
Duplicate compl'e'ted, (/

corrected sheet and keep
in students' flip,

Keep in ,student' files.

Duplicate,completed,
correctedAraph and keep
in students' files.

Keep in students' files.

.

.. 109 .°

.,Ole i
I II.

Wetting 'List Summary'

1 .

Non- attendance, Summary

Trainee-Registration
Card .

Registration Tally and
Cliss:Roster-

Codrse Certificate's
.

Student Performance
Summary,Recor'd

lassroomn4bOratory,
-e of it

IT tometer

-Example Data Sheet ,'
.

1

SumMiry of Student -''

-Performance '

Preparation of Cali-
bration graphs .

'
Graph `Paper .

.

Q,,

Summary of Student .

Performance

.

1 00-

11. 411Mk
,



Description Lesson When Needed

.

Number to
be Prepared

Confidential
?

Permanent
,Record?

Remarks

Total Phosphorus or
.

.

.

.

q

')

.

2 if 5

. .

4Pt- .

-.

- .

1 of 6

2 of 6

,

-
.

. i

1 Of 3

2'of 3:

.
.

-2 of 3
.

.

Day.2
.

)(
Day.2

-

final day of
--course

.

,Day 2

Day 3
-

.

,

Final day'of
. course

- bay -3

.

.

Day 3

top .

Day 3.\

.

Final day of
course '

*

20
#

- .

. *20

;

18

.

20

-., 20
.

-

.

18

20 %

20
0

4 ' -
, ,\''.

;

if' ?
'-,-, 2Q .

, ,

d

--J4V-'

.

fr

8-
4

.r., Ave-

.

.

) No

No

No

No

No-

..-

No
-,

.

No

.

No-

-

No

-

.

_

'
'-''

y

,

.

Yes
H\

4s

Yes

Yes

Yes

Yes

Yes

.

.

Yes

Yes

'

Yes
.

,,

f

.

-

.

Duplicate conpleted,
.corrected sheet and. keep
in students' files'. .

Duplicate completed,
corrected graph and keep
in students' files. .-.

Keep in students: files,

,

,

.

Duplicate completed,
corrected sheet and keep
in students' files.

Duplicate-completed,
corrected sheet and keep
in students' tiles...

Keep in students' files.

Duplicate completed,
corrected sheet add keep
in students' files.

DupT/cAte completed,
corrected sheet and keep
in studeAtsr files.

Duplicate completed,
corrected sheet And keep
in students' files.

,

Keep in students' Tiles.

-
.

Orthophosphate

Example, Elate Sheet
,

.._.

.. .

EMP,CA.14.iraiiOn''.
'Graph

-

Summary of Siudek
Performance

Chemical Oxygen'Demand

Example Data Sheet I '

..
'

Standardizatjon of
OS Calculation Sheet

. i

Summary iif Student,
Performance

Total. jeldahl Ni4trogen

Example Bata} Sheet
.,

;

Absorbance DAta Sheet

. 1.,

E1CalibAtion:Graph
-

. .

Summary of Student
Performance

110 V
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Description, Lesson en Needed Number to
be Prepared

Confidential
?

Permanent
Record?

Remarks

Nitrogen Ammonia

Example Data Sheet
(either for titration
or Nesslerization)

tummary of Student
Performance

Nitrate +Nitrite Nitrogen

Example Data Sheet,

EMP Calibration Ofaph
for NO

2
+ NO3 -N,

EMP Calibration Graph
for NO2 -N

Summary.of Student
Perfqrmance

Oil and Grease

Exam0le Data Sheet

Summary of Spdent
PerfqrMancer

Ammonia-Electrode

SumMary of Student
Performance

112

of-T

7 of 11

8 qf 11

8 of 11

f -1

Day 3

Pinal'day of
course

Day 4

Day 4

_Day 4

Final day of
course

Day 5

Firial day of

course

Final day of
course

20

18

20

20

18

20

18

18

No

No

No

No

No

NO

No

, No

Yes

Yes

Duplicate completed,
corrected sheet -and kelp
in students' files.

Keep in students' files.

,Yes Duplicate completed,- .

"corrected sheet and keep
id students' files.

Yes Duplicate completed,
corrected sheet and keep
in students' files.

Yes Duplitate completed,
corrected sheetand keep

ti in students' files.

Yes . Keep in students' 'files. %

Yes Duplicate zompleted;
corrected sheet'an4 keep
in students! files.

Yes . Keep in students'. files.

Yes
''

Keep in students' files.
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(sAmpLE-COURSE DESCRIPTIO4)

-

EFFLUENT MONITORING PROCEDURES:
NyTRIENTS (Course'164t3).

5 Days

November 3 -7, 1975 'June 287dilly'2', 1976

'hi'course is slesigned for the treatment plant operator or technician who is
required to monitor effluent discharges under a National Pollutant Discharge
Elimination Systen(WDES)*Permit, and who has had little or no previous.ex-

,
perience in wastewater analysis.

'
The course includexprocedures, fO measuring Total Phosphorus (as P), Chemical
Oxygen Demafty-KjeTdahl (Toftl) NItrogeh, Ammoniaas N), Organic Nitrogen by,
difference of.Kjeldahl N and AmMonia N, Nitrate-Nitrite (as N), Nitrite (as N),, ,

Nitrate (as N) by diffenence of Nitrate-,Nitnite N-andNitrite N, and Oil and
Grease. The course also includes procedures for related skills -- using, a
spectrophotometer and preparing a calibration graph.

'

. During the course, the student will perform at) approved analytical procOure
-for each of the measurements: At'the conclusion, he Will be given a certifi-
cate verifying which measurements he performed in a satisfactory manner.

PRE"- REQUISITES

elf-MoniOring Procedures: Course
xperience is pre-requisite for the
signed by-the applicant's employer,
for the course can be processed., .

4

12:13

VI

-

June, 1976

3

.

I - Basic Laboratory Skills or equivalent
course. ,A "Studentiki)ls Checklist,",
must be submitted before an application.

115

TUITION: $175.00
r

.



a

to

A
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. ,

COURS,E APPLICATION FORM
SAMPLE

Mr
3. Name of Applicant Miss

Mrs' (last) , (ftrlst) 4 (middle initial)
..-, i

Cdurse Title Course No
5,,

1

2 Course desirbd: ,

Place .
where given Dates

3 PrrAiioOs Coursal-Attetided:
Course Title Dates--

,
- --- Course Title Dates
6

Course' Title *ales
r ;

4 Sponsor or Employer . ...,044.'
(name ,of organizaf firntri;i

-

(street address)
. t.. r r _:.

r ..z / .
I-

. .,. r ,r. J (city) (state) (zip code) (telephone)
. 14 '.

rftt 5 Mailing address Of applicant:. / -
, (if different (rpm above) , ''f , (street addresil,4 / .,

.
, .

I. ....
%, _-

(city) (zip code) ''. (telephone) ,a
(state)

6 .188 Dui (13;1;flyclesdribir your pieeent position)
. ,.. . , .I , . .-.* . .

_IP

7. Education: / Last year of schobl Coipleted
;?blre::

8 Exoetionco Total years in wastewater treatment plant work
'-

Student swab Checklist This checklist must, be- submitted before Appliclion Can be
processed.

signature of supervisor (where applicable) title

signature of spplicept4

116
3
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'(SAMPLE, STUDENT SKILLS CHECKLIST)

Name

Employer

To assist us in vocessirlOOplications, please check YES or NO for each of the

4

I have,operated a laboratory gas burnfr

.1 have operated i laboratory hotplate /stirrer

I have operated an autoclave

I have operated1 laboratory drying oven

I have,used a macuum source to filter liquids,

have used a desiccator

I have weighed.items on an analytical balance

(have weii4eitems on a single pan balance ,

I have used a graduate to measure liquids ,

I have used a Viilumetrtp pipet to measure liquids

I have used a graduated (Mohr') pipeto measure liquids,

following items:

YES NO
--7

I have used a pipet bulb to fill-a pipet

I have used a volumetric 'flask ttprepare 'solutions
-.1

I have used chromic acid to clean glaisuere .........

I have operated a'laboratory safety .shower

I have Operated a laboratory eye washer.

I have operated a fume hood.

I have prepared 0..0375N potassium biiodate solution

I have made out labels for battles of reagents

I have recorded a. reading at a meniscus

I have titrated one solution against another to a color change end

point

I'have calculated the normality (NI of a`solution
,

411!
I have meorded ta tory data in a laboratory noteboOk

Uhave entered labotatoridata,on a pre-printed form

I;Itave recolinfoiination able samples on record sheets

I have locatelf:requ4ed purchal information in a:Catalog of laboratory
equlpment

I have written a purChase order for chemicals

Volume means space occupied by a solid, liquid, or gas

mg /1 means milligrams per liter

. kllogram equals 0.001 gram

1 inch ipuals 2.54 cm
'err

1000 mliewals 1 liter'

85 times-4.1 equals 42.5

7 minus 2 divtdedby 0.02 equals 250

3.26 rounded to the nea stftenth is 32.6

84.55147 rounded to the earest thousandth-is 84.551

12-10 - I. 1 7
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(SAMPLE LETTER OF ACCEPT NCE FORTRAINING

(Institutional Letterhead)

(Date)

-\

,Dear

A reservatio tas peen confirmed foryour participation in the course,,
"EffluentAbitoring Procedures: Nutrients" to be conducted at (addrAss,
including building and room identification if pertinent).

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,you will be in the claSsroom at the
start of course activities on May and that you will not have to hurry
your departure_on Friday.

Information about lOcalltvel, transportatizr, And local hotels is enclosed
for your assistance. We 'believe that you will wish to make your own hotel
or motel reservations.

Wiclook forward to seeing you at the course, and we wfll do everything in
out power to hake this course a pleasant and rewarding experience for you.

SinCerely yours,

(signature)
Course Coordinator

Note: If something develops which makes it impossible for you to attend
IRcourse, please telephone (number) or,wrjte this office immediately, in
order that'another applicant may be admitted to the course int your place.
Please do not arrange foria substitute without first getting ;the approval

- of this office. P

AP 7

12-11

f



To

. Dear (Name):

..-*

(SAMPLE-STANDBY LETTER)

Institutional Letterhead) .

(Date)

We have received your application for admission to the course "Effluent
Monitoring Procedures: Nutrients" to be conducted at (name of institution)

7 during the period (date todate).
4W,

We would -be most pleased to enroll you, in thit.course, but by the.time we
received your application, all available positions in the class had been
reserved. As you may know, we limit the class size to a fixed number.in,
order to provide for the greatest possible amount Of.pprsonal instruction
during the course, and to-provide each participant with the greatest possible
opportunity for-actual practice in the laboratory. /laboratory.

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 we can confirm
your reservation.

In the meantime, we have placed your name on the waiting, list for the course
dates which you requested. If a vacancy does become available, we will let
you know immediately.

12-12;

I

Sincerely yours,

(signature)

Course Coordinator

119'

,



.

(SAMPLE LETTER OF REFERRAL)

(Institutional Letterhead)

(DOW,

We have received your
.

'application for.admission to the-course "Effluent
MonitorinOrocedures: Nutrienti;" to be conductedit (name orinstitution)
during thelmriod (date to.date).

Based on'our review of your previdUs laborator experience, we consider that
it would be very doubtful whether this course ld provide you with all' the
knowledgelnd skills you will require to perform the selfrmon oring tests
and measurements- on your municipal wastewater effluenti.

Accordingly, we are confirming Your' reservation in this course, su ect to
your first satisfactorily completing the course,(title of "Basic"Ski course).
This course will be conducted at (location) (dates). We have made a tentative
reservation for you to attend this, course. Please let us' know if you can
attend this offering of the' course.

If you mutt 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.

In the course (name of "Basic-Skills" course) you will learn many things not
covered.in the later course, includibg use of, the analytical balance, preparation
'and standardization of laboratory reagents, care and maintenance of Taboratbry
'suppliet'acki equipment,'ald related'tasks.

'We are most anxious to help you learn to perform all the taskf required for
-monitoring of your municipal wastewater effluents. Please let us know

ff can ame to both courses.

Sincerely yours,

(signatuie)
Course Coordinator

120
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,(SAMPLE LETTER OF WELCOME)

i(Inst4tutional Letterhead)

Date)

TO: COURSE PARTICIPANTS ---

We are looking forward to your participation in the,course "Effluent
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 (telephone number).

j

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

1: List of hotels' antniotels

2. Information on ldcal bus transportation and city ma4 010TE: If bus
service is used to the Center, you must have exact re of (amount) on
.0n-boarding bus).

On your arrival in the classroom you will be ,provided a course manual and related
materials. -Production schedules make it impossible Ao mall manuals to you in
advance of course date. 41.

The course will-statt_at-8130- AM on Monday, (date) in (room identification) and
will close AO liter than 12:30 PM,'Friday,'(date). t*the conclusion of the
course,a certificate will be awarded verifying which analytical sedsurements
you have performed in a-satisfactory'manner. Please arrange yourttavel schedule
for aftet closing exercises. (Approximately (number) hours, should be allowed for
travel from (namc of institution) to the airport.)

T2-14

This course 'involves a considerable amount of work in the labo ory, using con-
centrated acids and bases. You will want to bring appropriate clothing.

(Name), of our staff, is serving as cobrie coordinator andlvill be available to
assist you in solving any. special problems you encounter while attending the
course. ,

Should you have questions'ot desire assistance in any way, p }ease do not - esitate/ .

to contact us.

.t.

Sincerely yours,

(signature)
Oyector-
Institution Name

121 ,
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CINCINNATIAN HOTEL

6th
4 Vine Sts.

Cincinnati, Ohio 45202

Phone:

Single
Double
Twin

e

p

-to

DOWNTOWN HOTELS

. (EXAMPLE INFORMATION SOfET) -

StOUFFER's CINCINNATI INN
150 W.'5th Street
Cincinnati, Ohio 45202

513/141-0180

$6.45

8.60
10.75

Phone:

Stnble
Double
Twin-

513/721-8600

$25.0Q
31,00 -Ivo
3v.00

4.

225 Rooms-

Meeting Room 1 - Capacity 2
TV, restaurant. adjoining

NETHERLAND HILTON MOTti'
35 W. 5th Street
Cincinnati, Ohio 45202

'Phone: 513/61-3800'

Single $22.00
Double. 30.00
Twin 34.00

.

Family plan, 800 robins-, TV, meeting
rooms 15 - Cap. 70-1500, special Gov't.

rates'- $16.00 singl*',.$23.00 double,
$24.00 - twin.

At

.

a

TERRACE HILTON HOTEL
15 W. 6th Street
Cintinnati, Ohio 45202

P4Anp: 513/381-4000

Single $23:00
Double 31.00
Twin 35.00.

462 rooms, meeting roo41111, cap: 5021650,
swimming pobl, cocktail lounge, sauna
bath, color TV, Gov't. rates - $20.00
single, $26.00 double.

HOLIDAY INN
8th &Linn Sts.
Cincinnati, Ohio 49203

Phone: 513/241-8660:4

Single $22.00
Double- 28.00

245 rooms, meeting rooms 4 - cap-25-135 )

swimming pool, TV, 2 dining, rooms; and bars,
night club l'Top of the Inn" (entertainment
.nightly)..

,Failly plan, 350 rooms, meeting.rpoms ill\

,

',1 - car. 75-400, color TV,waspecialiflov't.
a ,

rates .- $18.00. single, $25.00 double,. \

$26.00 - twin. . ..-f-=-7
.Cft.,:,0

,,_
. , Jew

,

NOTE:. We recommend you Checking the rate at the time you make your resetion in the
..

event there has been a price'increase. , * .
.

. .

, .

These hotels and motels are listdd for yoUr information to:assist you in planning
fteyouraccoMmodations 410114 your stay in Cincinnati while attending our trail,- .

h

ing notrimplrendorsgment by- he Office of Water Program Opera-
.tions,U.S. t ronmental Protection Agency. ,

iSREQUIRE% TRANSFER-It _SECOND BUS.,
! 122

'
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a BUS-NSCHEDULE (EXAMPLE INFORMATION SHEET)

tor

BUS NO. 53 - AUBURN/CLIFTON

-

BUS NO 78 - LOCKLANDIREADING

/

BUS. NO. 53

Leave
Sixth.& Vine

Arrive
St. Clair
& Vine

AM

7:18

=AM

7:36

7:41- 7:59

8:03 8:21

0845 ,8:43

8:46 9:04

41,

BUS NO. 53
4

Leave
St. Clair Arrive.

Sixth &
Vine Vine

AO ,PM

12:30

1:02

1:33

r

OM

12:48'

1:20

1:51
4,

012:05 2:23

2:36 2:54

2:58 3:16

3:21 3:39

3:41 '4:02

4:04 4:25

4:28 4:49.

.4:52 H =5:13

r

Leave .

Sixth 11.Vine

AN

7:0t.

7:44

8:04

8:40

BUS NO. 78

BUS NO. 78

Arrive
St.,Clair
& Vine

AM

7:22

7:40

7:57

8:17

8:53

Leave
St. Clair, Arrive

&' Sixth &
.Vine Vine

PM PM

-'1P1,16 12:24

12 :29. 12:45

12:50 ir 1:06

.2:54 3:12

3:11 3:29 ,:

3:28 3:46

3:45 4:03k

4:01 4:19

4:17 4:35

4:27 4:51

4 :49 5:07

NOTE:. ThWabove two routes are the most direct routes to the Envitonmenti4earchlabora-
_,

- WY, 26 W. St. Clair Street, subcinnati, Ohio. Information has been providby the
Queen City, Metro. Tines selected are those most apt tobe used by students' attending
NTC Training Course" Artival time* are approximate, and will vat/ because. of.road

and,traffic conclitfont.. A

12716 .
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NOFFLE
BIT

4

. Six

71
poosApcol

;or

U.S. Ni41
ST. CLAIR FACH JUTT

(EXAMPLE t1QF6RMATIQN SHEET)

J.S. VA
OM TAM

O o° oR '080° 09EI

MHO

1141OLLAN /4-7

-\

'
INN STATE 71

A I

MOM* AO. OUT

F11011 GRAM CINCINNATI AIRPORT
TO U.S. EPA $T: CLAM FACILITY

InuRstats TS Sest1h)

EXIT HOPPLE ST. TO CENTRAL PKY.
IOW TO MARDIALL AVE.. LEFT
TO RIDDLE RD.. RIGHT TO ST. CLAIM
AND EA FACILITY.

11

kelridle (1101E)

EXIT READING RD. TOeuRNET
woo. H. TAFT RD., LEFT TO JEFF AVE.,
MEM TO EPA FACILITY

4T ma POINT asT RON OREATERCISCINNATI stur011T
RTIIIITATE T1 ON 75
10 PA FACILITY. TO U.S. EPA RIDGE ND. FACIUTT

.1,40 ( !AWN* MAMA)
000, INTERSTATE 76 Tp INTESTATE 71

TO RIDGE RD. (M10141 EXIT TO
EPA FACILITY.

RION ST. CLAIII Facsun, -
TD woe go. kACIUTY

JEFFERSCN TAAA:IU.AN. LEO TO -
INTERSTATE. NORTH. EXIT RICGE
RD. NORTH 10 FACILITY.

FRIAI U.S. IPA ST. q.Aut FACILITY
TO SWANN aliarapi ANPOff
TIRNT ON ST. CLAM TO vats ro4.
LEFT ON MARSHALL AVE.. RIGHT ON
COMM PKY.. kEFT ON HOPPLE ST..
RIGHT TO INTERSTATE 75 SOUTH.

F110111U.S. VA ME ID. FACILITY
TO MEATS CINCINNATI AM PONT

MOW ON mug 111, NWT TO
INTERSTATE TT SOUTH, TO
INTESTATE 75 SOUTH.

TAFT RD

75 TO
DINCINII5T1

AIIIPOO

12A 12-17
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(EXAMPLE INFORMATION SHEET)

1.0

12-18
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(SAMPLE REGISTRATION SUMMARY)

(Course Title)-

E G I S T R A T ION

law

. ,
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APPL.
REC 'D.

ACCEPT.
SENT
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INDIVIDUAL-
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(SAMPLE WAITING LIST'S ARY)

..

4

WORD
REC
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(SAMPLE NON-ATTENDANCE SUMMARY)

9 4

Not Admitted

Course, Title

-` lack- of Space

I

r

Dates

494

128
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(EXAMPLE REGISTRATION-CARD)

A'

e
iii

tl4
' 3
Z
Ial

E

O
II._.40

to

z
2

LI
,.

0
4
or

A

re

5
IS
Z
A
...

G
Z
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c
I-,
0
Z
0
i":
4
u
0

.
-

C
3

LI
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ica
A
VI
U
2
111

O t

C

,

U

EWA
2-
C0
LI
ou
I-
4o
e
As
>-
0
-I
CI.

2
W

"it g .oN a 17104 IN EACH CATEGORY ONLY ',,v4
1......"

DI

OH EVI
DEPT, OF DEFENSE
OTHER FEDERAL
STATE GOVERNMENT 1
LOCAL GOVA IERNINNT ,

as
M
I^
40
.-..-.40

w
_1
I-
I:
it
so
C
D0.

FOREIGN cowl.
UNIV. FACULTY
UNIV. STUDENT
INDUSTRY
CONSULTANT
REGIONAL AGENCY---'

0
Z

7 0.
N;
UI .

ni i D

OTHER
OE c 111"7 -

J '
4/1.1

ILEU00Z
rceg
W4111WW.A.
>2X

110

0-1 YEARS

.

.

Z,

W
..i

t
0
2

-I-
12

2-4 or
5-7

11-15

II

k.4
;L

I
4
C

16 -20
I

21 OR OVER r ;

0
I-

A,

'3Uv
°
CC0
Z
0..,.
sn
Le
w
II.

0
E
G.

ADMINISTRATOR '
BIOLOGIST
CHICMIST
CIVIC CiRGATZATION
CONSERVA71154141ST .
EDUCATOR

i
a
u

.9
ki
a

i
1;

i
1

ge

0J.
ar2

-

ENGINEER
GEOLOGIST '
MICROBIOLOGIST
OCEANOGRAPHER
PHARMACI%T
SANITARIAN f .
STATISTICIAN /
TECHNICIAN .
TREATMENT PLANT OPERATOR
b7.1 R
SPECIFY

,
.

0(I)
Oar
L/51.

SC >

41C
t )

III1Z

__...0je.....,
al Dwe
eh-
3 ,44

Nj

Z
0
5.

kl

HIGH SCHOOL NON-GRADUATE a

IdIGH SCHOOL GRADUATE
COLLEGE NON-GRADUATE 1-3 YEARS,
COLLEGE NON7GRADUAf II OVER 3 YEARS

,
BACHELOR DEGREE
pASTER '
DOC TOR -DEGREE
OTHER (eloscribte) %

.

. ..-.

,,

_

I

.
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(EXAMPLE REGISTMTION TALLY)

I TEm TALLY TOTAL
.,

.

A
11r0

BY
OF tjrtP

OR COUNTRY
LOYMENT

r
O
,,,r,

4

0
Z

oI
lDl

Mt
2,111

,,,,,,nto
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EFFLUENT MONITORING PROCEDURE: Use of a Spectrophotometer

fr

EXAMPLE DATA SHEET

'SPEC 20

A C (mg/1) .

0.

.- A of ample = 0.

I
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EFFLUENT MONITORING PROCEDURE: Determination of.Tota3 Phosphorus (as P) or of
Orthophosphate (as P), Single reagent Method

RECORDS AND REPORTS Section IX, .

EXAMPLE DATA SHEET FORTOTALTPHOSPHORUS OR FOR ORTHOPHOSPHATE, mg/liter P

E.1c

E.lc

E,lc

E.1c

E.lc

E.lc

N.5a

Sampling Location Final Effluent.

Sample Identification E.S.

Type of of Sample Grab or Composite

Date and Time Collected 1/17175 9:00

-Sample Collector Tom Sampler

Date and Time Analysis Began 1/174/75 9:30 a.m.

Analyst Dick Analyst 1.

J.2.1d
L.3a

L.Ba

eribration Standards' ' Check Standards Curve --
mg/liter P

Standards`'

mg/liter P Absorbance ' mg/liter P

0.02 ,-..

0.06 .

0.10 0.10
0.20
0.40

. 0.60
0.80 0.80
1.00

E.4b
J.2.2a
M. 2a

N.2a
N.4a

Amount of Curve Dilutioq 'Final
Sample Dilution Absorbance mg/liter P Factor mg /liter P

N. It

EXAPOLE CALCULATIONS

Amount of
Sample Dilution ..Abotance
StraightSample off scale

1 (25 ml samp1t off scale
7 50 ml total)

1 (10 ml sample 0.3525
3 50 ml tofal)
1 (5 ml sample 0.1775
.1R5 to ml total)

1 (2.5 ml sample 0.0875
20 to ml total)

Curve 1100C !Von

I liter P

0.520

0.260

0.130

135

Fin

,

20
;

2.60

1 2- 21
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memmommommeseseweemmasammemmessemmwompremmumwommere
MEIMEMOOMMEMMOMMOSIGEMMOOMOMOOMOOMMEMOOMMOMOCONEMO3
MEMPIPOMEMOOOMOONEEMBORMEMMOMOOMMOMMEMOMMOMMOMMIMffidOIDMOMOIMM OMOMOOM MMO OOMSMOOOGMBOWOOMOMMOOMMEIMMMI MOOMOSI
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Typical Laboratory, Data Sheet for Chemical Oxygen Demand, mg/liter

-me

IX.SHEET I,

-4!
Name of Plant

A.5 Identification . V , Blank EFF #1 1

A.5 Type (grab, composite)
/

Composite 2

A.5
.

Date andTime Collected
,

2

.

.

.

3/17/75
0600-1200

'3

A.5 Sample Collector
t

. . .
Tom Sampler 4

F.35
Ie

Date and Time Boiling Began .
.

,

,

3/17/75

1300, !

.F.9
,.

RECORD: S, ml Sample Used
.. A

.

.

50.0 6

H.

H.22

\
ml FAS * at END ofititrlation sy 38.55

.

20.00 7

H.7

H.lei
ml.FAS * it START of titration 15.00 - 5.00 8

.''

H.23 A, ml FAS* used to.titrate the Blank

Aa

23.55 23.55 9

H.16', 0-, al FAS * used to titrate the Sample 10

.t.3 SUBTLOWT 'nine 10)-from A (line (,9), .

.
8:55 11

ko-

J.4 RECORD: y,. normality of FAS * .

Sh tonStandardtzation ee,.(Calculifted 29)C .
0.024 12

J. MULTIPLY ml Difference'of FAS * (line 11)
by Normality. of FAS (line 1 )

. 0.2052 13

J.8
,

DIYIDE 8000 by S, ml Sample Used
(See line 6) -.

. 160 14

. J.10

A %
MOLTIPL7,1ini 13 by line 14 '

.

, -
32.8320 15

:

J.12 ROUND go line lf to-the tearest,
whole"number bf big/liter

.

33 c--, 16

..1:13.-Signature4 ... .

0 1- 4 ../

.

-

/

.

Jim Avlyst 17

r.FAS means Ferrous-Ammonium Sulfate Solutio

136- ,k

CA ULATION FOR$)LA: COD, mg/litir* (A-B)Nx 8000
S

139
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STANDARDIZATION OF FERROUS AMMONIUM-SULFATE (FAS) SOLUTION IX SHEET II

.
,

.

Flask 1 Duplicate,

.

C.31.

,*ob
. ,

.

ml FAS at END of titration

-

24.60

o .

35.15 I

. C.23 ml FAS at START of'tifration
. .

14.00 24.60

C.33

.

ml FAS used for Standardization :

{SUBTRACT ml F START on line, 2

frost.m1 FAS At on line 1)

.

.

,

10.60 10.55 3

.

,C.36 ( DIVIDE 0.250* by the ml difference
on line 3,to a 6- decimal place answer.

,

,

0. 0236 4

C.38 .. Normality of tie FAS.solutien
/ROUND OFF 1inie 4 to 3 decimal places) .

,

D.024 5 ,

.

C.39 . Date
t , *

..

3/17/75 6

. ,C.40 Signature

.

Jim Analyst 7

* From the formula:

(10.0 ml potassium) (0.025 N potassium)
Normality FAS = dichromate To dichromate

ml FAS -

14.0 s-
-10



1404:4,:r4.1

7

EFFLUENT MONITORING PROCEDURE: Determination of Tot41 Kjeldahl Nitrogen

'RECORDS AND REPORTS
Section IX

TRAINING GUIDE NOTE REFERENCES /RESOURCES

'Typical Laboratory Data Sheet
for

Total Kjeldahl Nitrogen, mgirl

Na4 of Plant

Sampling Location
411

Type of Sample

Date and Time Collected

Sample Collector

Date and Time Analysis Began '

.Analyst --

Method Used (Macro or Micro)

JO. sample used

D.4.12a
E.4.12a

B. ml total distillate including boric acid (H3B03)
and dilution water

F.1.5c. C., ml distillate taken for Nesslerilgtion..,

F.3.5a. A. mg NH3-N/50.0 ml, from curve

Use this'formula in calculating the results for the colorimekc method:

TKN mg/1 = A 1000 Br (See pp. 5-31 and 5-32)

If Organic Nitrogen (mg/1) *weeded and a separate ammonia analysis has been
performed, use the following equation to determine this.

Since: TKM/= Organic/N + Ammonia/N1
,

Then: Organic/N = TKN - Ammonja/N '

TKN mg/1

NH 3-N, mg/1 '

Org-N, mg /1

Final Results

142

/
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EFFLUENT MONITORING PROCEDURE: Determination of Total Xjeldahl Nitrogen

RECORDS AND REPORTS

TRAINING GUIDE NOTE.

it

Section IX

' -

REFERENCES/RESOURCES

F.2.6a Values from Nesslerization Procedure

Tube f Concentration Absorbance pbso4anAk . ' Absorbance

mg NH3-N/50. 07m1

. /

1

.

0.0

. /
.

...

2 0.005

.41

3 0.010

. .

4 0.020 .

...
.

F

5 0.040
.

6 . 0.050
.

.

7

M
o.oao -

. . .
.

8 0.10

9

.t.

, Sample

/

10 SimPle

,

.

11

.

Sample

.

.

r-
143
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LABORATORY DATA SHEET

Nitrogen, Ammonia Determination
(Sample contains 1.0 to 25.0 mg/1 NH3-N)-

Sample Ao. Date/Time SaMpled I Sample Point

146

(Sulfuric acid 0.02N ml ) (0.28)(1000)
ng/liter NH

3
-N

Sample ml
4

Date

Anilyst

147



LABORATORY DATA SHEET

Nitrogen, Ammonia Determination
(Sample'Contains. 0.65 to 1:0 mg /liter NH3-N)

Sample No. Date /Time Sampled Sample Point

Ong of NH3 ) (1000) (Total Distillate* Collected ml____)-

a mg/1 N113 -N
(Sample ml ) (Distillate Taken 1",cm Nestlerization ml )

A

bati

.,1

4

um *Include boric acid plus dilution water

148

Analyst

149
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ITORING.PR0CEDUR%1, Determination ot Nitrate-Nitrite Nitrogen and Nitrate

sNitrogen Cadmium Reduction Method .

EGORD S AND

4;.
' See-Key on Page No. 7-47 .

. ,

EXAMPLE DATA SHEET

.' Section IX

SAMPLE

'NUMBER

,

ing/liter

TOTAL
'N0/4NO

3
-N

ii"
(A)Ni

ly

BSORBANCE %

OF TOTAL
NO

2
+NO

3
-N ..

(8) .

.' .

mg/liter.
-- NO

Z
-N

)

ABSORBA
'NO

2
-N

CD-) ..

liter
MO

3
-N

is.

(E)

mg/liter
Nn

3

(F)
f,

'IT

mg/liter
NO2 -1

(6)

Reduced Nitrate
Working Standards.

.

.
.

., "
t

2 0. i

.

A Ai, .05 _0.22 11

3 . a.*
.

-INNIIKWA
11111111MOMEH II

0.10

0.20

MEW
6

.

.89
V.

4 0..20 .

0.50 ' ( t-', VAIMIIVANI 2 0150 11E11111A.
V6 i.o0 . V V 1.00

Reduced .Sample(s).. .

.'.

# .

:
. Ah

1116111121111101111111.11111111K
AL Ah Ah

...

NoniAduced Write
Working Standards

1 A=PA
LVAIE/

0.16

0.33

2 k Ai. 0.65-.'

3 mmmwA 0.10

4 : LA M °.t0 RIIIIIWAMI 0.66.

' 5 IIMEENIALVI 0.5 VAllilfall 1.65

6C Vim' 1Ir 1 , .00 F V 111 3.29

r
Non7reduced S/nplels)

ti

I

150
.
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EFFLUENT MONITORING PROCEDURE: Determination of Oil and Grease e.

Blank Detereinatrion.

Weight of distilling flak after evaporation
of the 100 ma of TF/D = E

Weight'mf.the empty distillint flask used to
determine the blank = F

.
Value of blank, D = E-F

'Semple Determination

Weight of distilling flask 4. the roil/lipase
residue = A :

.

Weight of empty.distilling flask used for
the sample .

Volume-of sample = C

a

'grans

grams

milliliters,

'Milligrams of-ell/grease residue per liter sample,,
10-10-0121000 x 10007".

155
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PART II -INSTRUCTIONAL PACKAGE WORKSHEETS .

For each Effluent Monitoring Procedure (commonly termed !IMP" by
Iastructori) in the,Student Reference Manual, there is an Instructional

# Package Worksheet IPW) ilia_ this Guide. The Worksheet is for guidance
to the Instrudtor for development of the subject matter covered in the
course.. .

. .

*
,

These Worksheets are not scripts. The Instructor will need to-make
extensive ale detailed prgparation.in order to perform the assigned
tasks effectively and efffciently., The Instructional Packages do pro- ____

vide a perspective on the back
S
rdund of each analytical procedure, lesson-

by- lesson learning achievement els the students should attain, an
indication of available audiovtsua and other instructional resources,
and a'reAmmended course of "action in pre-course preparation and classroom/
-laboratory instructlom- ....____

Application of pese instructional Packages will help the_thstructor to
reduce the time reqUired for planning and organizing a strategy of prep-

, aration and instruction. But time and effort are required for physical
preparations for classrooth and laboratory instruction; time and effort
arerequired for rehearsals ofrnstructor performance in classroom And

7

.laboratory. These requirements sever ciar%be met by such a Course Guide
as this; ultimately the Instructor-is the key person in assuring that the
student acquires'the,needed knowledge and skills.

AT.EMP.(164.3 ).14.6.77

a 156
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-A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIQN41,..PROCEDURES

for the

USE OF A SPECTROPHOTOMETER

. rf

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

4

INSTRUCTIONAL PACKAGE WORKSHEET.

,

Nationan Training and Operational Technology. Center
Municipal Operations and Training Division

office of Water Program Operations
U.S. Environmental.Protectio'n Agency

CH.IN.sp.iptc2d.7.77
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PART II INSTRUCTIONAL PACKAGE. WORKSHEiTS

A. Use pf a Spectrophotometer

1. This skill is reqd'ired in order to., determine Phosphorus, Total Kjeldahl

Nitrogen and Nitrate-Nitrite Nitrogen using the Effluent Monitoring
,Procedures (EMPs) for this course.

- 1

2. It was most practical. to write the EMP for.one instrument, the Bausch

and Lab* Spectronic'20-Spectrophotometdr, and to use.the manufacturer's
instructieis as the sourceof the procedure.

OP`

3. The steps in the EMP can be readily adapted for application to other
insIrumemts

4. In the fallowing Instructional Package Worksheet (IPW) for the EMP, the
lesson plan ig for processing a provided set of synthetic standards in a
spectrophotometer, then a provided synthetic sample.

I

5. Each student is to process one set.,Q.f standards and a sample made according
to the directions in the IPW. The IPW.--.equipment and reagent requirements
are based on this assignment. If you choose a different assignment, adjust
materials and quantities accordingly.

ERRATA: please add this note in the EMR, Operaitng Procedure C
at Step 7 in the third column:

7a. Always use a soft tissue toliandle phototubesk.to
wipe off fingerprints.

4

* Mention of a specific brand name does not constitute endorsement by the Office
of Watbr Program Operations, U.S. Environmental Protection Agency..

Page'No. 14-2
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v GUIDELINES'FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Use of a SpectrophOtometer

UNIT OF INSTRUCTION:

LESSON NUMBtR: 1 of 1

ESTIMATED TIME: 75 minutes

1

,JUSTFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Several determinations
rADired under the permit system involve the measurement of colo&iAtensity:
The Bausch and Lomb Spectronic 20 spectrophotometer is one instrument which
may be used to make the color intensity meastdements. (

NTRY;LEVEL BEHAVIOR:' The learner must be able to:
1. Perform basic mathematical computations. (addition, Subtraction, .4

multiplication and division).
2. Handle solutions of acids safely. .

, 3. Clein laboratory glassware.

A. INSTRUCTIONAL OBJECTIVE
,

1. Terminal Behavior - The learner will exhibit proper technique whiPe
0 using the Bausch and Lomb'Spectronic 20 spectrophotometer.

2.,gonditions - The learner will have the use of the attaqhed EMP, and
all materials on the equipment list.

3. Accepted Performance - The pas of proper technique will be judged by

I

"-the instructor.

B. INSTRUCTIONAL RESOURCES
l. Available Media

4. XT-51, Use of the Spectronic 20 Spectrophotometer, 10 minutes, tape ."
and 35 slides.

b. TC-57, Videocassette Tape Unit, "Use of a Spectrophotometer", 21 minutes,
'showing the steps listed in EMP Procedure B and a discussion of EMP

,Procedure C.
c. NOTE: Either the Tape/Slide Unit or the Videocassette Tape Unit may

be used. .

d. X-8, sixteen unassembled slides.

2. Su e die - None

'C. INSTRUCT APPROACH .uencing)
1. Class (Using 16 sembled slides)

a. Discuss the COO of light beIngLabsorbed by a chemical solution.
b. Define wayele
,c. Define I . r.

Define. he Lambert-Beer law and the four terms in it. Absorbance
and concentration/values are needed to prepare a calibration graph.
The calibration graph it the basil for quantitation in colortmetilc
measurements.

/ e. Discuis how a/Seriei'of colorimetric standards (e.g as for the
EPA phosphorUsdetermination) would be prepared. caticentrations

of the standards are known.

159 Page No. y4 -3
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-f. Mention that'a Bausch t tomb Spectronic 20 Spectrophotometer

is)one type of instrument which could be used to obtain
absorbance values.

g. Show XT-51, Use of the Spectronic 20 Spectrophotometer, or
the TV tape.'"

h. Discuss that it is nowicnown how to obtain concentration and
absorbance values,

i. Discuss the concept of a dilution factor and how it is used.
'J. Have the learners read the Brief Description of Analysis.

.

4

2.-Laboratory

a. Have the learners begin the EMP at section A.3 by removing tht
"wrongl visible phototube from the Spectronic -20 (which you had
previousl# inserted) following the EMP procedure7:--Have them.next
insert the "correct" infrared phototube and filter, and proceed .

with section B. The terms "wrong" and "co''rect" 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 proptr wavelength for each Spectronic 20; i.e.,
the value may be a few' -nth more or less than 660.). .In order to pre-
pare thestock methylene blue solution, add a few drops of the indi-
cator to abbut 300,m1 of distilled water. The absorbance of the
solution should be about 0.6. If it is not, add more distilled water

:or indicator as needed.V Arbitrarily, mark this solution as hdving.i 4491,/

concentration of 8.0 mg/1. Successive 50% dilutions will then give
concentrations of 4.0, 2.0, 1.0, and 0.5 mg/l. Supply a set of
methylene blue standards (including plain distilled water focf,0.0 mg/1),
with each Spectronic 20. Prepare a sample from the methylene blue
such that the learners will have to dilute it 10 m1' to 100 ml to obtain
an "on-scale" absorbance reading; this will introduce the idea of. using
a dilution factor when the calibration graph is prepared. If desired,
actual color standards could, also bghprepared using the phosphorus
"effluent monitoring procedure. An example data sheet for thke 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

.1 of the effluent monitoring procedure on the preparation dkcalibration
graphs.

D. IPW EQUIPMENTAND SUPPLY REQUIREMENTS

1. Foreach student:

Laboratory apron

Safety glasses

One pen or pencil

Notebook or data sheet

`111Ir2. Shared:

One.Bausch and Lomb Spectronic 20 Spectrophotometer per three students

One manufacturer's manual for each spectrophotometer

Still, dr other source pf distilled water

Page 'No. 14-4 1 6



One visibile phototube (Bausch & LoMb catalog number 33-29.71) for each Spec 20

One.infeared phototube (Bausch & Lomb catalog number 33-29-72) for each Spec

One infrared filter (Bausch & Lomb catalog number 33-29-18) for each Spec 20

Ten soft tissues for wiping he cells).

One plastic squeeze distilled water bottle

Sink or 1 liter container, for rinsing solutions

One 1 cm tell for each Spectronic 20

One 100 ml volumetric flask

One 10 ml volumetric pipet

One pipet bulb
4

E. IPW REAGENT REQUIREMENTS (Minimum amounts per group sharing a Spectronic 20)

One set of six methylene blue 'color standards.- See C.2.b. above.

One bottle of methylene blue "sample" (to- belHluted 10 to .100)

1

161
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EXAMPLE
DATA SHEET

orrn

Methylene Blue Color Standards

Concentration
in my/1

0.0.

0.5

1.0

2.0

4.0

'8.0
e

S

Absorbance of diluted sample 0,

Dilution factor -, 10 .

,

-,

.

Pige No..14-6

4 ..

.

r

.syll.--..-----..

e
Absorbance

0.

0.

0.

0.

0.

.0.

, .

4

.

0

,.,

i

4
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A PROTQTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the

PREPARATION OF CALIBRATION GRAPHS

1
4

e

as applied in I

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

-,,,Instructional Package Worksheet

.086,

National Training and Operational Technology Center
Municipal .Operations and Training Division

0Office of Water Program Operations-
U. S. Environmental Protection Agency
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PAR'n'INSTRUCTIONAL PACKAGE WORKSHEETS

B. Preparation of CalibratiOn Graphs . . " .1,-
- 's.

1. Thq:ist414 is 04.1fired to order to determine Phosphorus, Total Kjeldahl
and NitYate-Nitr4teNitrolen using theEffluent Monitoring Procedures
(EMPs) for this course-

2. The proce\lre wa written in the EMP format using a traditional method
of-plot,Iingnte pendent vatiables on an arithmetical graph form. .

. .s.

1. In-the 'following Instructional Package:Wor (IPW) for the EMP? the
. -N lesson plan-is for.each studenf to prepare on. aph. If you choose a

different assignment, adjust quantities of materialsaccoringly.

A

Page No. )5-2
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. korDELINES F
INSTRUCTIONAL PACKAGE

SliBJECT MATTA1 Preparation of calibra

4040F INSTRUCT;O:

LESSON NUMBER: 1 of 1 "

;4.ESTIMATEp TIME: 60 minutes

SHEET,-

.

aphs

4.

.s

JUSTIFICATION FOR THIS INSTRUCTIONAL-OBJECTIVE: I bsorbance or transmittance
Aeterminatiops Arft_made a.part of an analysis being done tor the permit
sys ,.thetleactier Mist know how to preparea calibration graph in order to
ar ve at a number value fqr the chemical constituent being determined._

ENTRY HAVIOR: The 4earner must:
I 1. dersta the terms milligram (mg), microgram.(.g) and liter"(1.

-2. H ve succ:.sfUlly completed the=EMP, "Use of a SRectrophotometer."

.A. IN '.CTIONAL iBJECTJ : ,
.

.
4

1. Te inal Be avio : The JeArner,will prepare a calibration grapAlltd
use, t, . determ ne the amount of chemical Constituent in a wastewater

jeffluent sample.
/-21ziildittons: the lealer will have the use of tbe attached -EMP, a ruler,

.A -'a7Penci.F, and a sheet containing analysis data. 4

.3. Accepted Performance: The graph will be prepared to the satisfaction
,

of,the instructor.
A

B. INSTRUCTIONAL RESO$RCES:
T. Available Media:

lb

a. Six unassembled slidp.
24.Suggested,Media: None.

,

lor

''. 'C. INSTRUCTIONAL PPROACH Igliouencing):
All steps below are done in the classroom.

1. Haze tht learners read'to thetselvet the Analysis Objectives and the ,.

, Brief Description of Analysis. Ask far questions. . .

2. Distribute pencils alt rulers to the learners".* ,.

3. Outline the procedyrefor preparing thecalibration.graph, using the
stx unassembled sliles. - ,. .

.

4. Have the learners do the .entire,EMP. Use the example data on Page 2=18
of the EMP, or the dat4 obtajned from the methylene blue,color standards
(see the plIP on the Use of a lectrophotometer). In the latter case, .

note that the numbering of the two axes would be diffdftnt than if the
. data on Page 2-18 were used. ..,

i !

. ti

-,

165
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. . ,

5. Check the calibration .graphs for use of the entire mg/1 on A axes, and.
for reasonable neatness. -

6. Final questions/discussion,

I). IPW EQUIPMENT AND SUPPLY_REQUITEMENTS
1. For each student:

: 1 -One ATTrTITTFIChes long '..
\ Pencil ,

. , Eraser ., .44

.') Graph paper (one piece for ea ph cal ation graph). Th
graph paper. In ordinary watr lution analyses, a s

e are many kinds of
ple type of graph

,paper is used. Figure 1 is an e ample of One type of simple graph paper.,...,
The-main feature of simple graph paper is that it is divided into a certain
nueer of large squares of equal size. (For example, one inch might be
the length of one side of the large squares). These large squares are
subdivided into a certain numbe f smaller squares of equal size. (For

- envie, a one inch-square might be subdivided into one kindred small
squares).

2. Shared:
None

,

E.'IPW REAdENT REQUIREMENTS ,(minimum aunts per student)
Nogg ,

% .

ta

A

fr

4.

Page- No. 16-4
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EXAMPLE DATA

-

ABSORBANCE ALUES
OF STAN RIX

0.000

0.130

0.290

0.420

0.570

0.690

.S

*

I

CONCENTRATION-N,
ME STANDARDS

AIN mg/1

5.0

10.0 -'

15.0

20.0

25.0

(

. . .
.- ..

Twenty-fiye ml of the sample vier* dilu d to 500 nil in a *vOilttmetric

flask. The absorbance of the diluted sample was 0.310: What is the

concentration of the undiluted sample in .mg/1?

tro

1 4*

VL

16 7

-4

(

:
'
'441
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the'

, DETERMINATION OF TOTAL PHOSPHORUS (as P)
OR OF ORTHOPHOSPHATE (as P), SINGLE REAGENT METHOD

t

as applied in
.,

. / -' .. .

WASTEWATU- TREATMENT FACILIT.U5. '

ihd in the
IktotruoiliNa OF EFFLuEta W6STEWATERS

di

Instructional Package Worksheet

e.

A

Illik

National Tra4aihg and ()O ptional Tech o ogy Center
Municipal Operations and Training iliision

Office of'hater Program Operations. -

' U. S. Eniironmental Protection AgenFy

.., .

\

.49

a

If

4

Pige.HO. 11/111



a

PART If INSTRUCTIMAL,pAVAGE WORKSHEETS .

C. Determination of Total Phosphorus (as P) or of Orthophosphate (as P), Single
Reagent Method . fo

11 ,,,
'

1. The Federal Register (FR) issuance in Outline No. 1, 00this Guide 'lilts

one manual method to determine Total Phosphorus (as'P) or Orthbphosphate
(as P): ,ascorbic acid reduction. To determine Total Phosphorus,:the,
sample isspretreated by persulfate,digestton to convert non-orthophosphate
phosphorus forms to Orthophosphate. . .

1

2. The persulfate digestion treatment and the Ascorbic Acid reduction method
have heal written in the Effluent Monitoring Procedure (EMP) format entitled,

,

"Determinalibn of TOtal.Phosphorus (as of Orthophosphate (as P),
Single Reagent Method."

41- .___
. , , . I/

__)
, .4. The reference source for the EMP is 1974 EPA "Methods' for Chemical Analysts
C of Witer and Wastes,",p.'249. Other FR sources for the proceduresto .

determine Total Phosphorus (as'F) or Orthophosphate (as P).are:.
4,.

a. 14th ed APHA, "Standard Methods for the Examination of Water and14th .4 ,

Wastewater," pp, 476 And -4181 or 4,81 only.' !

Examination

,

.
.

'b. Part 31
,
1975 "Annual BOok of ASTM Standards," p. 384.

,

c. Book 5, Chap. Al, 1970, USGS "Survey Techniques of Water - Rrces
'Inventory," p. 133 or 131,

AOAC, "Official Methods of Analysis of the Associatior,of
Official Analytical CheMists,," p. 621. '

4. The procedures in this EMPItan be used for two determinations.. Total
PhOsphpru-s (as P) can be determined using both the di6estion'and
reduction procedures. If only Orthophosphate (as P) is the required data,
only the reduction procedure'is used.

45.- In the following instructional Package Worksheet (IPW) for.the,_EMP, the
\leston plan isfor the detemination of Total Phosphorus (as P) in a

wastewater treatment plant effluent sample. #

.

4,r' .6. Each student is to pro s one blank, one standard and one sample. The

)10W equipment and reage requirements are based on this assignment. If

you choose a diffevent'assignment, adjust quantities accordingly.

7. QPTIO4L'assignments frOthls.EMP have been used it() check student pro-
*

;ficiency at prerequisiteiasiC skills for this course, i.e.; using an
analytical balance and making dilutions of stock sdlutions. These

4 exerciiescan be gsed between lesson 1 and lesson 2 anAequirelthours
laboratory Detaili.are.in the IPK, C. IN5TftUCTIONALAPPROACM.
The relited equipment and reagent requirements are noted orrte IPW
listings.

, 4
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GUIDELINES FOR; INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Total Phosphorus, mg/liter P.

UNIT OF INSTRUCTION: Summary of 5 Elements

" O.

,

ESTIMATED TIME: Three.hundred ninety minutes exclusive of any break time.
If instructor chooses to check wei ng and - diluting skills (See C note),
estimated time is 480.minutes.

JUSTIFICATION FOR,TNI INSTRUCTIONAL OBJECT E: The deter mination of total
phosphorus is required by many NPDES pe ts.

ENTRY LEVEL BEHAVIOR-' Le
Basic LaboratorySkill

(and

learner- must. know how

filtration assemb ,

construct a

sterea the skills in Course I
r hfve equivalent experience- In addition,

operate a-pH meter, assemble and use a membrane. .

e it. Bausch and Lomb' Spectronic 20 Spectrdphotometer,
ibration.graph:.

A. INSTRUCTIO

1. Terminal Behavior: The learner will prepare glassware for the test,

. . ,

. prepare a blank, a calibration standard and a sample dilution, digest
tftm,401ter them;-adjust their pH, add.color reagent, determine their
abs"orbancei constructcalibi-ation graph and use it to convert the
aqorbance reading for the sample into mg /liter P.'

.111

1112. Conditi s: The learner will be provided with classroom instruction, -

the required equipment, suitable sample, a copy of the EMP, a copy
of the to _sheet, a copy ,of the EMP.calib atfon graph form, and-a
i:otrking time of 240 minutes. .

3. Accepted Performance: His techniques"must be satislactory according .

' to an instructor's rating and his ans1yers-must be the sake as an
. Instructor's answers calculpted from the-same dater.

-B. 'INSTRUCTIONAL RESOURCES: fr

.
1. Available Media: 1974 EPA "Methods for Chemical Analysis of Water and

Astesp" EMP "Determination of, total Phosphgrus-(as4P) or *.Ortho-
phosphate (as-P),SingleiReagent Method," eight overhei4 projecturals:
' (1).Federal Register listing of acceptable procedures"; (2) definitions of

reportable phosphorustfiactions; 1974 EPA' Methods Manual, p. 254(3) EMP
7, procedural flow sheet, ,p. 6; (4)4vord equations for ".Basis of Test" and

C 4.,"Digestionv" (5) overview of the four lessons,divided according to
procedures tri each lesson; (6) the Example Laboratory Data Sheet - EMP, p.
49;47 overview of "Transfers" to be de during Jesson three (Procedures.
G, I4ind 31; (8) **Calibration 4.0E, EMP, '13.50, and a 15 minute
slide-tape, XT-44, "Detbrmination of)Phosphorus:" ,

2. Suggested Media: NOne,111.
,

V. .

170
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C. INSTRUCTIONAL APPROACH: is

The method presented in this Effluent Monitorilkso,Procedure is according to
the 1974 EPA Methods Manual. Of the several reportable phosphorus frac-
tions g4en,in the manual, this EMP covers only total phosphorus and
orthophosphate. thde 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 be filtered before determination, and hence reported as

dissolved orthophosphate, this procedure is discussed in the Training
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
procedure involving use of a speotrdphotometer have been written
specifically for use in Conjunction with a B & L Spectronic 20. (or
equivalent).. If a filter photometer, qv-visible spectrophotometer or
other"machine is used, these steps will need to be modified. Even if
a B & t Spectronic 20..(or equivalent) is being used, the standard
ainstrufient is not sufficiek. Both the 650 and180 nm wavelengths require
that the,standahl phototube be replaced with an accessory infrared sensi-
tive phototube and an accompanying filter.

The strength of thelkandard phosphorus solution, as given in 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 t e spectophotometer-be "1 cm or longer," Section VI,C.lb
of the Training Gu e gives a discussion of how to modify the standard
phosphorus solution for cells with path lengths other th4n 1/2 inch, and
presents an alreYnatfVe Table 1 for use with 1 inch cells.

NOTE: Some instructors have utilized patts,of this EMP tb check student
proficienCy at the basic skills required to make reagents, i.e., using
an analytical balance,and making dilutions of stock solutions. EMP.

step B.12.6 ca be used .0 'check Weighing technique. The instructor
checks,readinelbm the balance as the student obtains them. If voluMetric
glassware is available, the student can complete Procedure B.12.to make
his own stock phosphorus solution. Alternatively,- the instructor can
Prepare the stock- solution, for the entire 44ass. Then, to chetk dilution
technique, the students each do Procedure C. The evaluation standard is
the calibration curve-each obiainvby using the standard Phesphorus
Solutioneach prepared. For this to be 4lid, each student.should prepare

calibratiOn curve using oily his own results (as opposed to using several
a6sorOances obtained by other stunts). Assigning at.least'two Calibration
standards insteld of. one makes this feasible. These student exercises
have been useebetween.leSson 1 and lesson 72 and recibire 1 T/, hours

laboratory time.
A

1. Preparation for Instruction:
411.

a. Dupkicate copies of the EMP data sheet and calibration graph fonm
for each student. f 0

. b. Have on hand a teeatment plant (ffluent of known mg/liter P con,
ceritration so that a suitable dilution will be assigned. (A makimum

of 50 ml per student will be needed.). Plan the assignment.. '

0

171 .
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c. Make out tags for the sample bottles (1 per 3-44students) vding
the information required on the EMP "Example Laboratory DaPheet."

41. 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 "Studer0 Performances" are assembled in the laboratory.
-(Hot 1:1 HC1 must 'Fe available at the beginning of the first lab
session.)

2. Sequencing:

a. Lesson one - 135 minutes
b. Optional - 90 minutes, checking.basic skills: use of an analytical

balance (B.12.6) and,diluting solutions (C)
c. Lesson. two - 60 minutes (This lesson does,not have to immediately

follow lesson one'or the optional lesson.)
d. A break can be scheduled now before beginning lesson thrie, provided

someone is available t.o watch he boiling digestions and remove
them from the hot plates to cdl at the end -of the boiling period.
HOwever, no break is necessary as regards-teaching the procedure.

e. Lesson three - 120 minutes (If necessary a break can be scheduled
after G, filtration and pH adjustment, before beginning colorimetry.)

f. ',lesson four - 30 minutes (This leston on constructing and 'using the
ealibration curve to find mg/liter P in the sample does not have to
immediately follow lesson threej

g. Lesson five-- 45 minutes (This wrap-up session may be scheduled
anytime after the completion of the first four lessons.)

IPW EQUIPMENT AND SUPPLY REQUIREMENTS

(1 reagent blank, 1 calibration standard and 1 sample dilution{

1. For each student: *

apron

boil g beads, glass, 4 per assignment
1 '-a er, 400-600 ml for cleaning glassware
I bottle, squeeze type for distilled water
1 bulb, pipet
1 filter assembly, smallest volume dvailabie to filter 10 ml digeitate

__(filtrate gets 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
3 flasks, 125 ml Erlenmeyer with wide mouth
3 flasks, 50 ml volumetric with stoppers (Need 4' if Ailutihg sample)
1 pair forceps
1 funnel, to fit neck of 50 ml volumetric flask

/ 1 pair'- safety glasses

. 1 pain ruPbergloves for cleaning glassware
1 pH meter, preferably with combination electrode (If students share
'pH meters, teaching timebecomes.prohibitively long.) k

1 pipet. Pasteur or Mohr for 10 N sodium hydroxide durina pH adjustmeR't
1 pipet, Mohr, J,p ml for combined reagent
1 pipet, 1 ml grlduated in 0.1 ml for pH adjustments
1 pipet, volumetric,-X ml on, a.graduate If diluting
1 pair tongs

a

* See NOTE, next page, bottom

.
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1 copy data sheet in EMP
Ircopy calibration_graph form in EMP

If checking use of an analytical balance:
1 flask, 1 liter volumetric with stopper-Of available.
1 spatula
'1 weighing boat

If checking dilution tech ique:
1- flask, 1 liter vo trip with stopper
1 pipet, 20 ml vol is

2. Shared: *

A
containers (tagged), one for every 3 or 4 students

. If checking use of an analytical balance:
.1 analytical balance per 3 students

hoods (for cleaning glasswilk)
hot plates to accommodate 3-125 ml Erlenmeyer flasks for each student
pipets, volumetric, 1, 3, 5, 10, 20, 30, 40 and 50 ml (Numberl'of
each size needed depend on planned assignment of standards.)
pipets, volumetric, 50 ml or volumes con:Impending to planned
assignment of sample dilutions

1 reagent spoon, 0.4 g,.per 3 students for measuring ammonium persulfate
1 spectrophotometer for every,3 students
1 sample of known mg/liter P concentration split up into smaller

E. IPW REAGENT REQUIREMENTS: *

(minimum amounts per student)

Z.5 liters phqsphorq-free distilled water
150 ml warm IN hydrochloric acid for use in cleaning glassware
150 mcombined reagent for test and for cleaning glassware
1.;- g ammonium persulfate
50 ml (maximum) standard phosphorus solution if students do not prepare

their own .1/4

5 ml 10 N sodium hydroxide
5 ml 0.1 N sodium. ydroxide a
A 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 potassim dihydrogen phosphate which has been dried for an
hour at 105°C, then cooled and stored in a desiccator

If checking dilution technique:
about 3Q ml stock phosphorus
sclution if students do not,prepare the ,own stock

*NOTE: All glassware used for phosphorus tests and for preparationof phosphorus
reagents must be acid-washedviV hot 1:1 HC1, rinsed with distilled water
and checked with combined reagent ;o assure complete removal of phosphorus
contamination. If glassware can be reserved for phosphorus tests; this

. treatment is only reqbired occasionally. See EMP Procedure A for details.

401
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Total Phosphprus, mg/liter P

UNIT OFINSTRUCTION: Overview of the Deterpination and Cleaning GlaisWare
(EMP Procedure A)

LESSON NUMBER: 1 of 5

ESTIMATED TIME: 135 minutes
.

,

JUSTIFICATION'FOR THIII:NSTRUCTIONAL OBJECTIVE: To determine total phosphorus
,accurately in a sa e, the learner must-clean all glassware with hot acid.

. -

ENTRY LEVEL BEHAVIOR: Learner must have mastered the skills in Coarse I, Basic
Laboratory Skills, or havb equivalent experience

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior: Learner will clean his glassware according to EMP
Procedure A.

2. Conditions: Learner will be given the equipment, a copy of the EMP,
nono stance and'90 minutes.\

6
3. Accepted Performance: Learner must accomplish terminal behavior to the

satisfaction of an instructor rating. (Particularly note safety
technique in handling the HC1 acid.)

B. INSTRUCTIONAL RESOURCES:

1." Available Media: Copies of EMP; five overhead projecturals: Federal
Register listing of acceptable procedures; definitions of reportable
phosphorus fractions, 1974 EPA Methods Manual, p. 251; procedural
flow sheet, EMP p. 6;,word equations for "Basis of Test" and "Digestion;"
overview of the four lessons:and a 15-minute slide-tape XT-44,
"DetermindtiOnof Phosphorus."

2. Suggested Media: one

C., INSTRUCTIONAL APPROACH (S quencing ):

1. Presentation: (45minutes)

a. Lecture-Introduction
-15 minute slide-tape presentation, XT-44,,"DeterminatiOn of
Phosphorug"
-Overheads - Federal Fegister, definition of reportable phosphorus
fractions discuss types of phosphorus (ortho vs. 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. . -

171
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c. Demonstration - cleaning of glassware, warning about dangers of
hod HC1 acid, and warning against use of phosphate detergents.

d. Assignment - Have students read DIP Procedure A-
e. Question and answer period on material presented
f. 'Assignment - Instructor should tell students items of glassware to

be cleaned'according to Procedure A. (Possiblya 1 liter flask, ,a

volumetric pipet, and an Erlenmeyer flask).

2. Student Performance and Evaluation: (90 minutes),

As stated in Instructional Objective above, by insttuc4 tor rating.

Page No. 16-8
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4

GUIDELINES-FOR

INSTRUGT1ONAL4ACKAGE WORKS4a.

SUBJECT: Total Phosphorus, mg/liter P.
.

.-
UNIT OF INSTRUCTION: Preparation'of Phosphorus Calibration Standards and

of Sample; Digestion of StOhdards, Blank, Sample (EMP Procedures D,_E,,and F)" t

'LESSON NUMBER: 2 of 5

ESTIMATED TIME: 60 minutes ' .

/

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: These prbceduresare part
of-the determinatibn of tote phosphorus in 'a sample,

ENTRY LEVEL BEHAVIOR: Learner must have mastered the skills in Course I,
Basic Laboratory Skills,4or have equivalent experience.

TIONAL OBJECTIVE:

Behavior: Learner will °prepare a blank, a calibration.
sta ar an a,sample,dilutioll according to EMP Procedures D and E,
then-digest these solutions gtoording to EMP Procedure F, all as
'stated or 'described in the information Column.

2. Conditions; Learner w1.11 be given the equipeento a copy of the EMP, a
data sheet, no assistance and 45'minues.

*3. Aqepted Performance: Learner must accomplish _terminal, behavior to
the satisfaction of an instCuc -tor rating. (Particularly note correct
Oipetting technique,and-dilytion to the exact 50 M1 mark.)

-

2. INSTFUTIONAL RESOURCES;

,

1. Avatlab1? Media: .Copieiof.EMP:.overhead projecturals of fw Pteeto
EMP13. 6, overview of the four lessons and the data sheet, !MP

. ,

2. Suggested Media: Norte

C. INSTRUCTIONAL /APPROACH (Sequencing):

1. rresentation (15 minutes)
.

t
a. Lecture - overhead of EMP flow sheet: Relate Procedures D, E and F

J to the determination. Overhead of overview of'the 4 lessons.'
Assignment - D. 1 Note division of establishing_or checking curve.
Assign blank plus one standard:

ct Distributi* - Live each student a copy Qf-the data - sheet.

d. Overhead'of Data Sheet-rnote keys to divisions
e. Assignment - Instructor;gives students sample information for:EJ and

assign's to each as sample dilution. * ,

176
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.NOTE: Once student solutions are all digesting 6 logical ,

continuity could pe maintained by giving the students a break,
then reassembling in the classroom fotlfhe nextt,lesson. A staff
member can watch the digestion voluMes and rOve flasks from the
hot plates when digestion is complete.

2, Student Performance and Evaluation:- (45 minutes)

As stated in Instructional Objective above, by instrUctor

A

r

4

4

4
4
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4

SUBJECT MATTER: 'Total Phoiphorus, mg#iter P

UNIT OF INIIRUCTIONIkFiltratfon end OLAdjustnient Of:
t W.Colorimetry aqd Spectrophotometrfc Measurements

I ameJ)

-.GUIOELLITS FOR'

(
INSTRUCTIONAL PAKAGAWORKSHEET

?.? .

DigestIons.followed
OP Procedures H,

.LESSON NUMAER*, ,3 of 5

ESTIMATED TIME: 120 minutes

JUSTIFICATIANL FOR THIS'INSTRUCTIONAL OBJECTIyE: This is part'of the laboratorY-
procedure'tb determine tot phosphorus, mg/liter Plb

, ENTRY LEVEL BEHAVtOR:0 Learner must havalnastered the skills in.Course I, Basic
Laboratory Skint, or have equivalent experience. In addition, learner
must know how to operate a pH meter,-assemble and use a membrane filtration
assembly, and operate a spectrophotomker. 0

IN
s '7

A.-INSTRUCTtONAL OBjCCTIVE:

. - 1. Termin al- Behafftrr" Learner will fflter, hissample,,standard and
blank,adjust their OK dilute them back to 50.0 ml, then add combined
color reagent and deterwine,their absorbances, aCcdriling to the steps
in Emp Procedures :Gu4H, I and J as.statedordescelbed in the Information
column.

,

2. Conditions: Learner w ill be giv.en the 'equipment, thetEMP, no assistance _...

inTRFiRTIs... - A . -4. -. r 0
, 1.. . .,

3. Accepted Performance: Learner will Worm Proedures G, H, I and' J

to the satisfaction of an instructor Fatiny. (Particularly note1*
meter technique, accuracy of'dilutfon, and correct technique in

the.ase-of the spectrophdtometer
4

_06

B INSTRUCTIONAL RESOURCtS4

.

.

1. PoiaiIebl Media0Copies ofthe EMP, overheads of, overview of'the Sour
essons n overview of "Transfers' to be made,in.these procedures. '

4117arie of filtratiOn-asseTblies.

2. Suggested Willie) None

C. sINSTRUCTIONAL'APFROACH (Sequencing):

1. Prdsentatien:' ,Brfefing (30 minutes)

Usk overhead of'civerview of four leSsOnt

gnment - Have students ibead Procedure G.
idn.:

'
G. . Show4ariety of filtration assemblies. Review use.
G.7. Go-through notes on pH adjustment::

.3) 6.8, Note0ason for this acid .addition.

W 44
'!
, 1 76

, c

,

4

'

,
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I

k

d. Brtefly note contents of Procedures H, I, and J. .

-e. Use-overhead qf "Transfers" to be made in these procedures to givp
o'view and 06 stress the importance of careful technique for
quantitative recovery.

f. rssignment - If mere than one spectrophotometer is being used,
assign students to a particular instrument, emphasizing non-
interchangeability of data from one instrument to another..,

2. Student Performaqv and Evaluation: 00 minutes)
4

As stated ln Iiltructional Objective above: by instructor rating.
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4
GUIDELINES FOR

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJEW MUTER: Total Phosphorus mg/liter P .\.

.

.

.

,

I .

UNIT OF INSTRUCTION: Construction of *Calibration Curye and Reading,
Calculating and Reporting Data from the Calibration Curve (EMP"Procedures1

1K, MN and 0)
. t

.

LESSON NUMBER: 4 of-5

'ESTIMATED TIME: 30 minutes
4

JUSTIFICATION FOR'THIS INSTRUCTIONAL OBJECTIVE: The learner will be
responsible for interpreting the data of the. test.

ENTRY LEVEL BEHAVIOR: Learner must be able to construct and use a calibration
curve.

A. - INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior: The learner will construct a'caibration plot and
use it to convert the absbrbance readtni- for his sample into a mg/liter P
concentration reading according tct EMP Procedures K, M,.N and O.

2. Conditions:. Learner will be given the EMP, a sheig of graph paper!
thi absorbance data for a set of calibratioa standards, his data sheet
and )5 minutes.

3'. Accepted Perfolinance: Learner's calibration curve andibtained result
must'be same'as the instructor's calibration curve and sample
retult.using the same data

0a

B. INSTRUCTIONAL-RESOURCES:

4
1., Available Media: Copies of DO; overheads of the Example Data Sheet

and the calibration curve form in EMP, pp. 49 and.50
I

2. Suggested Media: None

. INSTRUCTIONAL APPROACH (Sequencing):

1. Presenthlion: Lecture (15 minutes), t
o ,

'a. Lecture = byscussion of EMP Procedures K, M,_N and 0: Use EMP

>-
,',Procedures K and M, Ind the overheads of the Data Sheet and the

_ calibration 'curve form froth the EMP to illustrate correct plbtting
procedure and uSe of a calibrAion curve.

b. Distribution - Give each student a piece of graph paper.

,
'f -40

,

2. Student Performance: (15 minutes) As stated n Instructianal Objective
above, by.instructor rating. t,

: NOTE: The'group,Nor groups, will need to.pool data to construct,a curve: .

. InstructorsmaY wish to have each%lroup post their calibration standard.
de0 data on-the.board. -

180 .4
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GIL!

INSTRUCT/
LINES FOR

L PACKAGE WORKSHEET

at

SUBJECT MATTER: Total Phosphorus, mg iter P

UNIT OF INSTRUCTION: Follow-up;anaSummarxof Sub3ect Matter(

LESSON NUMBER:. 5 of 5 , . .

ESTIMATED TIME: 45 minutes
.

44
.

..-. .

JUSTIFICATION FOR THIS INSTRUCTIONAL:OBJECTIVE: Learner should have an-
opportunity to ask any questions about/the procedure and also should
receive some final comments on sampliLdllutionse using other than 1/2-

-,inch colorimeter tubes, the proceduffmodifications required to-run an
orthophosphate determihation and the method of checking thecontinued
accuracy of the calibration curve.'

,

ENTRY LEVEL BEHAVIOR: Learner-will have completed the entire Total Phosphorus EMP

, A. INSTRUCTIONAL OBJECTIVE:

"lw
Termi1 Behavior: Learher will have any uhresolve qu tfons about the-
procedure answered and will particularly consider the iteria for
choosing sample volumes and rejecting the :calibration curve.

2. Conditions: Copies Of EMP, data sheet and calibration graph will be :
. available. -

, .

, ,-,- / .

.t .,. .

3. Accepted 'Performance: Active.participatiOn in the 30 minutes-wrap-up
session as judged by the instrue.tor.,

.

R. INSTRUCTIONAL RESOURCES: ..

1:"Amaiiable Media: EMP; -calibration graph and data sheet

2.-Suggested Meqi: None
A 11 4>

C..iNSTRUCTNNAL APPROACH'.-(Sequencing):

Presentation: Lecture-Discussion .0.54ninuteq

a. DiAss results of test a; appropriate. Answer, questiOns. 14
b. Note EMP Training Guide Sections VII, II and VI on dilutions, use

of dilutions end using other:thanrstandardln inch colorimeter
tabes. Answer questions.

c.'Note EMP Training Guide. Section VII,-E,3d on procedure modifications
reqUired to run orthophosphate determinations. Answer queCtionsis'

d. Assignment - Have students read EMP Procedure D, step's 7 through ,

and EMP Procedur, L, :"Checking the-Calibration Curve,' DiscUss
and answer Aueltions.

e. Note EMP Procedure P, Cletn=up.
f. Answer any remaining questions.

2. Student Evatuation,i Satisfactory particiOattn t the session as
judged by instructor.

181
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- APROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

. "
for the

DETERMINATION OF 'CHEMICAL OMEN DEMAND
.43

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

`INSTRUCTIONAL PACKAGE WORKSHEET

4.0

National Training and Operational Technology Center
Municipal Operations and Training Division

Office bf Water. Program' Operations
°U. S. Environmental PrOection Agencir

.

CH. oc. 2c41.77

.
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PART-JI INSTRUCTLOhAL PACKAGE WORKSHEETS,

Eetermination.of Chemical Oxygen Demand

1. The Federal Register (F0 issuance in-Outline No.'1 Pf' this Guide lists one
method to determine Chemical:Oxygen Demand (COD): dichromatereflux.

-

2. The dieriromate reflux method has been-written ip,0Effluent Monitoring .

Frocedure (EMP) format entitled, "Determination of Chemical Oxygen Dier:anC."'

.:). The referle s ce for the EMP is 1974 EPA "Methods 'for Chemice] Analysit '

' - !-. .

Of 4ater.and. 'Was ,";p. 20. Other FR sources fop thE procedure are:

f
,

a. 14th,ed,, APH , "Standard "tiethods for e Examination of Watet andi
. .asteWater," p. 550; , . , .

t. Pare 31, 1975, "Annual Book' of.ASTM Standards," p, 472;
i

c., kok 5; chap.A1, 1970; USGS, "Survey Te hniques of Water Resources
Inv'entory," p. 120;,

-
k N,

U. 12th ed., ACAC,Official Methods of Analysis of the Association of
Qfficial Analytical Cemists,h p. E1:0;'

.

.
4

e. 1175,- At,SI, "American NatiOnal Standard.onPhoto4raphic Processing
- Effluents'," p. 7. . #

t
.

. .

. 4.The procedures in this EMP are for low level COD of 5-50 r1,9 11 but there
a Teferences to the Trainimg Guide for t modif s rd for

greater concentrations.
, ,

,

.. 5.,In the follpwing ,instructional Package _Worksheet (IPW) fcr',the EMP, the

lesson plan is.for,the determination of low level COD in a wastewater,
-treatmemt plant effludnt sample. , $ ',

, . _
,

1 E. Each 'student is to process either bne>samptle or ,one blanC and bp
- .' standardi:ze"his ferrous ammonium sulfate titraAt. The IPW:equipment

and reagent requiremekts are based' or thls assignment If youchoose
a different assignment, adjuSt quantities ac&prdingly. .

Page No. 17-2
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41
GUIDELINES FOR

. b -4 INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT NATTER: Determination of Chemic41 Oxygen Demand

UNIT OF INSTRUCTIQU: Summary of 6 Elements

ESTIMATED TIME:. 240 minutes excluding up to' 70 additional minutes for,4
2 hour oxidation period.

,

. .

1

F.

JUSTIFICATION: The reporting of Chemical .Oxygen, Demand is required by many
National Pollutant Discharge Elimination System permits.

ENTRY3LEVEL BEHAVIOR: ThelearnOr must know how to use volumetric.ilatsware,
pipet bulbs and burets; how to perform titrations; and how to subtract,
multiply a101divide numbers dontaining decimals. ,.

A. -INSTRUCTIONAL OBJECTIVE:

I. Terminal Behavior - The learner will r4cord sample ide ification
information, prepare one sample or one blank for oxi tion, standardize.
ferrous amnonium iplfate solution and, after rinsing and removing his ' F

'flasks from the clhdensers, use the FAS for titration of the sample or
blank. He will clean up his equipment, then use his laboratory data to .

calculate the chemical oxygen demand of his sample.

2. Conditions - He will be given classroom instrdation,"therequired
equipment conditioned and ready to use, the required reagents, a sample,
a copy of the related EMP, copies of each of the data sheets 11,(1 the ft4P,

and total -working time of 160 minutes.

3. Accepted Performance - His techniques Most conform'to those presentedi
in the EMP according to an Instructor's rating. His volume for the

, ferrous ammonium sulfate'staradartiation should be within ±0.05 ml of
a majority of the class resisits and hii COD value should be.within
±4nig /liter of the class average unless some explanation of disagreement
is accipted.by the Instructor.

AG. INSTRUCTIONAL RESOURCES: , , .

I. Available Media - EPA "Methadi for Chemical Analysis of Water and o, .

,

Wastes," 1.974; EMP "Determination of Chemical Oxygen. Demand;"
,

copies'
of the EMP Plata Sheets; two referenced papers:' Dean,tWilliams,, Wise:
"Disposal of Mercury Wastes from Water Laboratories," Erivironmental
Science and Technology, 1. 5, No. 10,,1971, p. 1044; Maag and Hecker:
lecovery of Mercury in Solutfdn,"' Journal of Environhehtal uality;
Vol. I, to. 2, 4472, p. 192; copies of two data sleets from the EMP;

. 34 asSembled slideS,mumhered according to, their use with the lessons
in this IPW; 3 overhead f. EMP pages on "Flow Sheet",and two data

.sheets plus 1 ovetheadon les for rounding off number,s.

2. Suggested Media - none.' 2* e,

A

I
1S,4

2-4 40*
11.
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C. INSTRUCTIONAL APPROACH:

, 1. Preparation for Instruction:
. t--Duplicate copies for each student of the twoEMOAdata-sheets. TWo

completed 'copies of each will be required. You can distribute one
and later duplicate, the completed sheet or you can distribute two and
have the student make the copy.

b. Duplicate for each student a copy of the .two papers about mercury
disposal.

c. Obtain a sample .(75 ml.per student) of t atment plant effluent's
,

With,COD between 5-50 mg/liter.
d. Make out-tags for the,sample bottles (1 ei'tstudents) including

the'information required on the EMP "Typ cal' Laboratory Data Sheet."
e: See that the equipment and reagents requ red for each student to

do. the planned "Student Performances" a assembled in the laboratory.

2. Sequencing:
a. Lesson one'- 100 minutes.
b.. A'break can be scheduled next, of ny time duration provided someone

is available to turn off the ref x apparatus two,hours after lesson
one ends. However, no break is ecessary as regards teaching the
procedure.

14,
c. Lesson two - 'minutes. * 0

This standar ization-proCed a should be scheduled on, the sam,p day
.as Lessaa_th ee if-possibl - ----

d. - Lesion three 45 miqut
*

e. 'Lesson four - inutes!'

This lesson on calculations doesrnot have-to immediately folloW4-
-,..

lesson-three.
.

f. Lesson five - 2G minutet.
,..'A

This'disctIssion of variable aspects of the test - does not have to
immediately follow lesson fbur. .,

,

, -.

g. Lesson six - 10 minutes. .

This discussion of the corrected data sheets will have to be
* Scheduyd after the Instructor cpllects (Tesson'4) and corrects'

(Outsi 6 class time) the data sh ts. 0

- D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS
(1 sample or blank, 1 FAS standardization,titration) .

1

'1. For,each student: *

-I prom'

1: eaker, glass, 150 ml - 2 ml, (toltransfer FAS)
,1 uret, 25 mT: 0.1 ml grad ions, teflon stopcock -

amp, buret, for titration stand`. ' 4

1 C inder,'graduated,;25,,m1
1 Cy ilider, graduated, 100 ml.
1 EVaporating.dish (to place between flask and hea-ting surface-for

cooling) f

. * See ATE, next page, bottom
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I

.

For each student (continued) *

1 Flask - condenser - heating surfade assembly with tubing connections
to a source of cooling, water: ,

5 Reads, s bailing, in the reflux flask
1 Flas

ou

, Erlenmeyer, wide mouth 600 ml, with volumes marked on the
side. .

1 Funn 1, short stem rto fill 25 ml buret)*
1 Pair safety glasses
1 Pan

o

or ice water to-cool mixture in reflux fThsk at various stages
the test.

1 Pe cil, wax
1 P pet bulb, preferably propipst to avoid accidents when plotting M2SO4
1 ipet, grSduated, 10 ml
1 'ipet, volumetric, 10 ml.
1 P et, volumetric, 25 ml.
l'rioe volumetric, 50.m*.
1 Stand, itratiOn,supoort for buret.
Towel's, per

1 Wash bott , squeeze type 500 ml_
* NOTES All glassware lhould be conditToned for use in. the test according to

EMP,Procedures D and E. '

2. Shared: . *

Two Iiter container per 6_stildentt fortes't, wastes containing mercury
.complexes and significant amounts of sulfuric acid

1 Buchner funher for each test-wastes container (to catch glass beads,
'from flask)

,1 Reagent spoon per 3 students to roughly measure '1 gram of mercuric sulfate:

.

1 Sample bot;;Ae, tagged, per 3.stadents. Should preferably' be glass but ,

. plastic may be used 'if iii is known that no organic contaminants are
'present.

-E. IPW REAGENT REQUIREMENTS: '(minimum amouhts per°student)
1740a1 distilled water, high quality, low COD
11 drops ferroin

* 75 ml 0.025 N ferrous ammonium sulfate solution (dilute 100.0 ml of 0.250 N
per 1 liter)

g mercuric smlfate .

411.

50 ml 0.025 Niillpssium dichromate solution (dilute 100.D ml of 0.250 N per
1 liter)

,

40 ml concentrated sulfuric acid
85 ml sulfuric acid-silver 'sulfate 4.solutio /

'NOTE: Student will need a tray' of'ice cubes fbr cooling bath during test.

t.

1s

p

,

4.4
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GUIDELINES FOR
INSTRUCTIONA 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 Saffiple and Blank.

-LESSON: 1 of 6

ESTIEIMATEDIUME: 100 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner must perform these
procedures to determine COD.

11/4.

* ENTRY LEVEL BEHAVI011 The learner mustknow how to use volumetric glastWare and
pipet bulbs.

A. INSTRUCTIONAL OBJECTIVE:

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 to,
EMP Procedures'A and F.

2. Conditions He will be given classroom instruction, a copy of the EMP
and a related data' sheet, the, required reagents (Procedure B), the
required equipment conditioned and ready to use (Proceddres D andE),
a sample, minimal supervision and total morking 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
caution in pipetingAineasurinOulfuric acid and transferring it to
the flask).

AS, 'e

BlINSTRUCTIONAL RESOURCES :.

..

1. Available Media - EMP, 19 slides pertaining to overview o -est,(2),
Proce ure A. 'Step 2 Reagents (2), A. Step,3 Conditioning :1), A.
Step '-Conditioning and Procedure F (11); 1 overhead and copies.
of.the EMP "Typical Lab tory Data Sheet." ,

.

2. Suggested Media - None
4006,

C. -,14STROCTIONK APPROACH:-

1. "Presen'tation (60 minutes)
4a. Introduction -T raining Guide I, paragraph 1. ,

b. Lecture using board - - Reaction, thin Quantitation _

1) Develop equation wit$ essentoialo first: reagents - oxidation
time -'temperature.

2Y Equipment: function of condenser
i) Catalyst:, define "catalyst" T Ag9S0 - why. -

4) Chloride interference - effect on`catalyst effect on pqtassial
dichroinate - addingHgSp.,, .

Want excess K9Cr;07 to titratf and then calculate COD.
6) Blank - why necetstry.- usE4 in calculations.

* ..

Page No 17-7lg; .

, . -..



c. Use 19 slides to teach overview of test (2); Procedure

A and. its referenceS to Procedures B(2), D(3)'and E(1);

Procedure F(11)

4

d. Go through A ,steps 1-A to note references and locations of
EMP Procedures B, D, E.

e. A Step 5 - cistribute copies of EMP "Typical Laboratory Data
Sheet." ,

fOotlon: 'Two completed sheets will be required for each student.

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, colup contains example numbers. (Overhead can be used)

g. Have students Bake a note at the end ofA Step 5 to turn to
Procedure F for the next part of laboratory assignments. ,

h. Procedure F is written to do 1 sample and 1 blank.,

1) Assign the blank to 2 students, warning them Ao,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 referripg.tO the blank.

3) -F Step 12 - Stresrhazards of li,SO4. Demonstrate using a
pipet bulb or an automatic disptnslr.

A 4

2. Student Assignment - Do Procedure A step Sand' all of Procedure F in the
laboratory','

3. Student Performance and Evaluation (40 minutes)
As stated in.the.Instruttional Objective aboVe.,,

4. NOTE: It iS' not esseial tha,t,the mixtures boil exactly ciipurs for

this exercise, Thi\IPW brovides 50 minutes of, other instruction
before the heattour&s-liustbe cut off.

:',- ) sk-
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.GUIDELINES FQR

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATT R: Determination of Chemical Oxygen Dem.

UNIT OF INSTRUCTION: Procedure C. Standardizing Ferrous Ammonium Sulfate Solution

LESSON.: 2 of 6

ESTIMATED TAME: 50 minutes

- k

JUSTIFICATION FOR THISINSTOCTIONAL OBJECTIVE: On theday of use, the learner
must standardize the ferrous ammonium sulfate solution4

ENTRY L0fEL BEHAVIOR:. The learner must ,know how td use volumetric pipets, pipet
bulbs, burets and-how to titrate'a solution to a color change end point,

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - The learner willtitrate one aliquot of the ferrous
ammonium sulfate solution, record his result, use the posted results of
the class as "ddpl.kate" results to check hi%.eork, and then. calculate
the normality of.the Solution, all according 'C6 EMP Procedure C.'411

2. Conditions - He will be given classroom instruction; a copy of the El
-and a related date sheet, the required reagents (Procedure B), the
required equipment conditioned and ready to use (Proctdure D and E)',
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 the errbp-
by-drop' addition technique near the end point of the reaction). His total
ml added shodld be equal to or within ±0.05 ml of a majority of the class
results as determined by the Instructor who corrfcts the completed data
sheets'.

B. INSTRU IONALRESOURCES:

1. A lable Media - EMP; 1 overhead of EMPFlow Sheet; copies of the EMP
sheet or "StandardizatiOn of Ferrous Ammonium Sulfate Solution"

1 overhead of same; 6 slides pertaining to overview of Procedure
and the color change at the.pnd of the titration (2); 1 overhead

rev -wing rules for rounding of, numbers. .

r .1 .

*
2. Suggested Media - None

C. INSTRUCTIONAL APPROACH

1. Presentation 10minutes)
a. Use overhead of Flow Sheet so students see where they are.in doing

, the test. * .

q. 'b. Use 4 slides to give overview of Procedure C.
c. Distribute copies of EMP data sheet for "Standardization of Ferrous

Ammonium Sulfate Solution." (Option: Two completed data sheets
.will berequired for each student. you can distribute 1 and later
duplicate the completed sheet or you casi n distribute 2 and have the
student ma the copy

:4
I

Page No. 17-9



V

r

p

Use overhead to w left 'column on data sheet contains step
designation, the right column contains examples for duplicate
titrations.

e. The EMP has directions to do duplicate titrations. For this class
exercise each student should do one titration and iise class results'
as a check according to Procedure C. Thus all students 'should omit
steps beginning with the word 'llepeW. (Steps 3; 10, 35, 32).

f. Present 2 slides which show the color change for the end point of.
the titration.

2. Student 'Assignments - Do Procedure C through step 33 then' turn off the
. heat under,your test flask and insert an evaporatirig. dish upsideido4n
between the flask and heating 'surface. Go to the'classroom and finis.h
Procedure C.

3. Discussion of Duplicates - When all the students are back in. the class-='
Agoom, put their ml results from C. step'33 on the. board and go through
'C. step 34 on allowable differences for duplicates,

4. Review of Rounding Off"Numbers - Use overhead to review for C. step . .

37 rounding off operapon which is recorded as C, 38 on the data sheet.

5. Student Performance and Evaluation (40 minutes)'
As stated in the \Instructional Objective above.

VW,
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

a

SUBJECT MATTER: Determination of Chemical Oxygen Demand
. .

.

UNIT OF INSTRUCTION: rodedre q: Rinsing and Removing Flasks from Condensers,;,
Procedure.H. Quantification: Titration'of Sample and Blank, and Procedure I.

Cl,ean,Up., ' .

. Rcio

LESSON: 43 of 6
,..

ESTIMATED TIME: 45 minutes ..,

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner''must perform these
4 procedures to determine chemical Oxygen Demand.

.
,

.

ENTRY'LEVEL BEHAVIOR: The fearneWMFust know how to use a buret ':and how to

: titeate, a solution to a color change end point. t
.

. .

A. 'INSTRUCTIONAL OBJECTIVE:. ..

Is ,
.. .,

11. Ve'rmi'n 1'Behavior - The learner will rinse and remove hisOreaction flask'

'froth the condenser, titrate the excess potassium dichromate in it With the
. fertous 81Mmonium sulfate solution he standardized in lesson 2, record his
-results, and clean uphis equipment, all according4O EMP PrOcedures ,G, H and I

t

2. C2nditions - He will be given classroom instruction, a copy of the EMP
and a relaled data sheet, the required reagents (Procedure B), the .

required equipment conditioned and ready to use (Procedures,D and E),
minimal supervision and total working time of 30 minutes.

3, .AcceOted Performanoe.- His techniques maTeconform to those described
: in the EMP'according to an Instl-uctor's rating. (Particularly note

the drop-bydrop'technique'near,the end point of the reaction):

illtRUCTIONAllREOURCES:

..

C.1. AVailable Media - EMP; copies of the EMP Data Sheet; 1 overhead of ErP Flow'',

Sheet; slides pertaining to Procedurp H titration color change (use the
.

,from.lesson'2),and 3 slides of rinsfhg and removinl.the flasks from the

condensers and bringing the solutionirvolume.

. 2, Suggested Media - NOnet

'INSTRUCTIONAt APPROACH: ,

1.,-. Rwentation (15 minutes)
alonse overhead of flow Sheet so students see 'Where they are in doing the-

. test. -
- .--

'b. Re-project the 2 slides of the color change: at the end point of

4 titration in ProcedUre C to stress'that Procedure lhf is the-same,procesi. .

c. Contrast ark compare Procedure H to Procedure C. ,.

1) Only aderroin td the diluted test mixture, then titrate. 4, .,

2`,)..Add lOwtrops of ferroin this ?meisince the diluted volume is -''

,
... greaterhere:,

. ;,....

. . ,. ,

Aw'
4

,
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d. Use 3 slifiies to preview Procedure G,-removing flasks.
e. Procedures G. an& H.are written for testing a samp4 and a blank.

Use the steps- that apply your assignment. (See next section).

2. Student Assignment - Do'Procedures,G,
..

H, and ,I in the laboratory. For
G, all do steps 1 through 10; for H,, ill do steps / through 16; for I,
all all steps,

3. Student Performance' and Evaluation (30 minutes)
As. stated in Instructional- Objective abBve.

*4- 4

I

I

I
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GUIDELINES FOR .

IN TRUtTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Werminat on-of Chemical ,Oxygen Demand)

UNIT OF INSTRUCTION: Procedure J. Cal'culations
0

LESSON: 4 of 6

ESTIMATED TIP*: 30;minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner May be responsible for
using the tee data to calculate the mg /liter Chemical Oxygen Demand.

EVTRY-LEVEL BEHAVIOR: The learner must know how to subtract, multiply, and
- divide numbers containing decimals and how to round off numbers.

1 A. INSTRUCTIONAL OBJECTIVE:-

1. Terminal Behavior - The learner will use his leboratOry result to calculate
the Chemical Oxygen Demand of his sample according to EMP. Procedure J and
repott that result to the. Instructor.. He will also turn in-his completed
data sheets for the sample and r standardizing the ferrous-,ammonium
sulfate solution.

2. Conditions - He will have the EMP and the re,lated.data sheets h4 used
during earlier lessons, the results foe titi9ating the blank, supervision

. and a total working time of 20 minutes.

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 accepted by the Instructor.

B. INSTRUCTIONAL RESMIRCES:

1. Available Media - EMPs copies of EMP Data Sheets, overhe6ds (3)'of the EMP
Flow Sheet, the EMP Dita.Sheet and examples of rounding off numbers.

2. Suggested Media - None

. C. INSTRUCTIONAL APPROACH:

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 directions on using the data sheet to

calculate COD. The steps follow from J.la, the calculation formula
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. .flote A = ml.FAS to titrate the lank. Post the ml values from the

2' students who did blanks. ".

b..Discuss the criteria for acceptable blanke\in Training-Guide VII.
c: If both blank volumes are acceptable, average, tie numbers.
d. If only one blank volume is acceptable, use just that One.
e. Have the class record the blank yalue og their data sheets; in the

_ coluMn they used for their sample, online 9.

-1.9:
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Student Assignment - Use the steps in ProCedure J and your own results
on your 'data sheet to calculate the tpo of your sample. The two studerts
who did the blank shbuld also do the calculation, using 50.0 ml on line f'
and ko,:o ml on line 10. During this time some may need to. SeE the over-
head rounding off numbers.

4. Discussion (5 minutes)
As students get results, see that they are posted on the board. When all

are available, discuss them and give the.stbdents a chance to deduce
causes-for any far-ranging numbers. Some poirtts to be covered are
novice technique, differing FAS normality values, the effect of the
8000 'factor.

5 Collect completed data sheets from the students.

6 Student Performance (Z0 minutes)
As state1sLip the Instructional Objective above.

7 Student,Evaluation
The Instructor will correct the data sheets outside of -class time. On

the standardization sheet, accepted performance is a result agreeing
t0.05 ml With a majoriq of the class results. On the laboratory data

sheet, accepted performance is a' result agreeing, t4mg/liter.with the

class average unless some explanation of'disagreement is 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.

Students often "slip up"pri the following items on the data sheet.
a. They fail to record Name of Plant.
t. Lines and 5 each regl.ire two pieces cf information. They often

record only one.

Correcting the sheets gives an opportunity to check".
If student reads and records buret volumes to two decimal-places
(lines 7 through ll).

b.- If student correctly rounds-off numbers (ling 12 is result from FAS
Sheet; line 16). ."

A oxtail that can also be noted is using a zero vith decinitl points as
E (50.0). and-line 12 (0.02X).

194
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

S6BJECT MATTER: Determination of Chemical Oxygen Degiand

UNIT OF,p1STRUCTION: Final Comments on Training Guide Topics Smaller Volumes of
Sample (VII), Automatic Dispensers (V), Two Hour Oxidation Period (VII), and
Disposal of Mercury - containing Wastes .(VI).

LESSON: 5 of 6 (
ESTIMATED TIME: 20 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE; In the future theplearner may have
. / to make decisions to modifythe'se aspects of the procedure and he should learn the.

/ basis for making theie choices.

ENTRY LEVEL BEHAVIORS Learner'should have completed lessons 1 through 4.
7

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.

2. Conditions - He will have his EMP, copies oftwo papers on mercury displsal,
and an opportunity for asking guestions'duringthe 20'minute session.

3. Accepted Performance - Active participation in the session as judged by tile'
.InstructOr.

B. INSTRUCTIONAC.RESOURCES:

1. Available Media,- EMP and copies of two papers on mercury disposal - Dean,
Williams,Wise: "Disposal of.Marcury Wastes from Water Laboratories,"
Environmental-Science and Technology, Vol. 1, No. 10, 1971, p. 1044 and
Maag and Hecker: "Recovery 8f Mercury in Solution," Journ#1 of '

Environmental Quality,Vol, 1, No. 2,1972, p. 192. Also 6 slides
pertainirg to Training Guide Topics.,

2. Suggested Media - None

C. INSTRUCTIONAL APPROACH:
4

1. Introduction 42 minutes) .

Go through the use of keys in the fourth column of the00 to iocati
related information in the Training Guide.

'5' 2. Discuss the Unit Topics from the1Training Guide 118 minutes)
a. Smaller Volumes of SampTe forthe Test (VII) 1 slide,

1) Especially note podia '6 regarding volumes.
b. Automat*t Dispensers, (V) - 1 Slide'

4) Especially for acids
2) Last two paragraphs have amounts
3) You must check delivered volumes.

19
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'c. Two Hour Oxidation (Boiling) Period (VII) - 1 slide
1) Mu'st do 7 duplicates over a period of several days so variability,

of the sample source is more likely to show up.
2) Results must agree within the precision limits of the test,

.

±4' mg/liter.

3) Should re-check periodically by running duplicates.
d. Disposal of ercur4y-Containing Wastes (VI) - 3 slides

1) Pass'qutrcopies of- the two papers cited in theTraining Guide.
2) Dean, et al: Raise. the pH to 10 or higher and use a 40-50% w/v

solutIon of sodium thiosulfate to precipitate the mercury as a
sulfide. Note list of rephocessors. _

3) Moog and Hecker: Use aluminum (foil) to offsplace mercury which,
can then be recovered in metallic form.

,

3. Student, Performanceian4 Evaluation As stated in Iristructional
objective above.

4
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- GUIDELINES 'FOR

-INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: -Determination of Chemical Oxygen Demand

UNIT OF INSTRUCTION: 'Discussiogrof Corrected Data Sheets

LESSON: 6 of 6
*Li

ESTIMATED TIME: 10 minutes

J .

( s
JUSTIFICATION FOR THIS INSTRU6TIONAL.OBJECTIVE: The learner should have an

opportunity to question any corrections made on his 'data sheet.

ENTRY LEVEL BEHAVIOR: Learner should have completed lessons 2 and 4.

A. INSTRUCTIONAL OBJECTIVE:

-% '

1. Terminal Behavior"-, The learner will ask any questions orAive any
explanations regarding .his corrected data sheets.

Li.! Conditions - He will have EMP and corrected data sheets,. and,10 minutes.

3. Accepted Performance - Active participation in the session as judged by the
Instructbr.

.13. INSTRUCTIONAL RESOURCES:

1. Avatlable Media - EMP, corrected data sheets.

C. INSTRUCTIONAL APPROACH:

1., Discwssion of Corrected Data Sheets (10 minuto)
a. . Distribute corrected data sheets for the sample and for standardizing

the ferrouS-ammonium sulfate solution.
b. Ask if there are any questions,or explanations ebOut notes made on any

of the sheets.
c. Make ahy observations that are of general interest tothe'class or

which stress critical aspects of the test.

2. Student Performance and Evaluation - As stated in the Instructional
Objective above.

I.

II

19,
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A,PRWOTYPE FOR DEVELOPMENT OF
. ROUTINE OPERATIONAL PROCEDURES

-4
fOr the

DETERMINATION.OF.TOTAL KJELDAHL NITROGEN

-o

as applied in

WASTEWATER TREATMENT FACILITIES
and in-the

MONITORING OF EFFLUENT WASTEWATERS

--INSTRUCTIONAti4OKAGE-WORKSHEEF-7-

National Training and Operational Technology Center
Municipal OpeNtions and Training Division

Office of Water PrOgram Operations
U.S., Environmental Protection Agency

rI

4 CH.N.IPW.1.6.77
A
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,PART II INSTRUCTIONAL PACKAGE WORKSHEETS

E. Determination of Total Kjeldahl Nitrogen

o

l.A.The Federal Register (FR) issuance in Outline No. 1 of this Guide lists
fone method for the first phases of the Total KjeldahPpitrogen Test:

digestionof the sample to convert certain nitrogen forms to ammonia
and distillation to:isolate the ammonia for quantification: It list
three manual methods for the subkequent measurement of the ammonia:
nesslerization (for concentrations of 0.05-1.mg/1), titration (for
1-25 mg/1) and electrode (for concentrations from 0.05 -1400 mg/1).

2. The digkstion, distillation,-nesslerization and titration methods for
macro or micro sample volumes hive been written in the Effluent Monitoring
Procedure (EMP) format entitled, "DeterMiKition .of Total Kjeldahl Nitrogen."
There is,a separate EMP for the electrode method"Detertnination of Ammonia
by an Ammonia Selective Electrode"). whicti can be used for the ammonia quan-
tification part of the Total Kjeldahl Nitrogen Dete mination,

To determine only Organic Nitrogen, a sample is pr cessed for fetal. .

Kjeldahl Nitrogen, and alsq for origioal AmmOnia. Organic Nifrogen is
the difference between these two. Organi'c Nitrog n can be determined .

directly by removal of ammonia from the sample y boiling or distillation)
prior to the digestion procedure of the Total Kj ldahl Nitrogen Test. In

iaddition to the Selective Electrode EMP, there is anIEMP for.the diitilla-
.tion, nesslerization and titration methods for/macro sample volumes,
"Nitrogen, immonia Determination."

, 3. The reference source for the Totat-Kjeldahl
"Methods for Chemical Analysis of Water and
Sources for the procedure are:

a. 14th ed.,. APHA., "Standard Methods for the Examination of Water and
Wastewtter," p. 437;'

b. Book 50Ghap. Al, 1970, USGS, "Sury
Inventory," p: 122;

c. 12th ed. AOAC, "Official Methods
Official Ariajytital-Chemists,"-p 612:

4: She procedurkin this EMP pro id= a choice of macro or micro 'sample
11.

volumes, and a choice of nessl r' ation or tWation.for the Ammonia
measurement.

itrogen IMP is 1974 EPA
Wastes," p. 175. ,Other FR

Techniques of Water-Resources

Analysis of the Association of

5. In the followingInstruttiona
digestion And distillation o
followed by nessieriiatitn

6. Each student is-to pi.oces
and nesslerization proce
the nesslerization proc
are based, on this assi

quantities accordingl .

(/-
P ge NQ. 18 -2

0110//'

r

.Package Worksheet the lesson plan''is for
a micro volume of a WWTP effluent sample

or the ammonia quantification,.

one sample through the digestion, distillatf .

'urps and also one blank and two standards thr,ough
dure. The IPW equipment and reagent requirements
nment. If youcchoose a'different assignment, adjust

199
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'GUIDELINES ,FOR"

INSTRUCTIONAL PACKAGE WORKSHEET

'SUBJECT MATTER: Determination df Total Kjeldahl Nitrogen

-UNIT OF INSTRUCTION: Sumariofn.Oements

ESTIMATED lIjIE: 5 hours,
t..!.^

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:
Nitrogen is required by many National Pollutant
permits. .

X
A

The reporting of Total Kjeldahl
Discharge Elimination System

ENTRY LEVEL BEHAVIOR: The learner must, have completeCoursel, Basic
Skills or have shown competence in the limas covered by this course.
Basic Parameters for MmicipaT Effluents, Is not a prerequisite, but
The learner must also be able t o:

1. Adjust pH, °Se sample

2. Use a spectrOphotometer

3. Plot a calibration curve

'A. INSTRUCTIONAL OBJECTIVE:-
-

,

Laboratory
.Course
is desirable. .

.

'1. Terminal Behavior: The lerper will perform all laboratory work to dete ne
Total Kjeldahl Nitrogen by the micro method and NeisTerizatioK, then will.

.

calculate results.

2. Conditions: The learner will have available all necessary glassware, reagents
and equipment, and,a copy of the Total Kjeldahl Nitrogen' Effluent Mdnitoring
Procedure.

3. Accepted Performance: The dear
reagents, correctly prepare a ca
final 'calculations. He must obtain least_ifOron_an-ove,ra41--evaivati-on----
t)f theti-tasks,q-checklit-in-Ceiion 3),.3r else repeat the analysis until he
floes obtain the 80% rating.

B.*INSTRKTIONAL RESOURCES

will cboose and properly deliver the correct
ration curve and correctly perform the

1.-Available Media
1

4

, ,

I

a. Total Kjeldihl Nitrogen Effluent Monitoring Procedure(1019:

b. 574 EPA F.4thods of Chemical Analysis, page l75,
,

c.sfransparencles available from National Training and dperational Technology
CedterNTO C), OT-.9(Ni'Series of 9: the figves from Total Kjeldahl
Nitrogen EM . A

*d., A Performan a Checkli3t is part of lesson 3.
'

.5

2: Suggested Media Video."Tape presentation showing both micro and macro methods
of the Totai Kj-ldahl Nitrogen Determination.

2 r Page No: 18-3
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, C. INSTRUCTIONALAPPAOACH4 The. method preSebted in thii Effluent Monitoring,
Procedure is according to the 1974 EPlOphemical MethodsMenual.

The Total Kjeldahl Nitrogen Determination may be.performed by'using either
the-Mic'to method or the macro method. The procedure has,been,written pri-
martly for the micro method, although suggested procedures and eqiiipment
are listed an the Effluent Monitoring Procedure for fhe maeromettiod. It -`

should be"noted that the micro Metharequires a micro Kjoldahl4Digestion
unit and a steam distillation apparatus, If this equipment is used then the
determination may be Perfoted in the 5 -hour time frame. The macrcvmethod
would require a macro digestion andsdistillation apparatus, and the time

. required would be7-haOrs.

,Iniorder to perform the analysis in the 5 -hour time frame, all reagents
except for the colorimetril standards must be preparedly the Instructor.
These are itemized later in this Instructional Package, Worksheet.

1. Preparation for Instruction:

a. Duplicate copies of the EMP Data Sheet*and Calibration Graph
form for each student. .

b. Have on hand'a treatment plant effluent sample of known TKN
concentration, so that a suitable dilution will be assigned.
(a maximum of 50 milliliters' er,student will be 'needed.)

c. Make out tags for the sample bottjes. Include information
required'on the EMP plample laboratory data sheet.

d. Make sure that all equipment and reagents required- for each
studenlito.do planned student performances are assembled -in
the'laboratory. Fo the micro method with a maximum class
size of 12, two digestion racks are needed and at least &three
separate steam distillation units should be available. This
allows each student to have his/her own sample. Since the
steam distillations only require 10 minutes per sample, three

-are sufficient.

-\

If the macro method is chosen for Anstructioni then a digestion
-crack -with 12_burners is recdmmenqed as well .ai a distillation

rack capable of hOld.ing the same number'.' For the other macro
ruipment and reagents, see Chdpter 8 in this Staff Guide.

r .

The equipment needed for the Total Kjeldahl Nitrogen Deter-
s minetion is somewhat complex and consequently should be

checked out thoroughly by the Instructional Staff, -pitfor to
course time.

,

te ueric
\

'a. Lesson one-60 minutes. Theoretical Concepts of the'NitrOgen
Determination to be discusted in the classroom.

b: Lesson `,two -45 minutes: It is advantageous to expTain only.the
digestion and to have the student set up and begin digestion
of his Sample. Then the Ihstructor can give the complete pro-
cedure description, inclildp§ the utility of the micro and macro

f

methods, sample handlingsandireservation'and a demonstration of

both micro an&macro pieces equipment.

2
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4 c. A brealotan 0 scpeduled, such as .a lunch'break, clur,Og the
Afgesti on .a; the .smple.

1
1.

,
, .e...,...,

, , r d. Lesson three 34.4hours,. Ana LYsts. of 'the sample. This fnclUdes
, ... the_ !ompletjOn ,of the' di geS ii on , "'Steam' .disti liati on , col orimetri c

Oetermpation4 calculations-,pnd cliscussiom of results.

P.4

.f_1 4

D. 'IPiti EQUIPMENT AND SUPPLY K4QUIREPENTS: .ftI sample fOr digestion, Ouse
1 blank arid 2 standards for Nesslerizatton) ,

ti

, .
0

. ,,
,

...,
, 1. For each student: v '' .., 0

/ 4 .

4 . 2 . -
4. ( . / 4

.
, . .. 0 . J V / 4 ..,'.' ' '

.
0

4

a. 1 apttn .
,,# b. 6 boiling tads n'

,

.
/ 7,2

'R
.

' C. 1 50 ml bealcee,.draduated
,

:

,

- d. 1 10D ml beaker, graduated 1 0

.: , e. 2.150 ml beakers, 'graduated.
.

f . 2 10, ml cylinders, 'graduated'

,,,:g. 1 1Q0 ml cylinder, graduated
h. 1 50 mtErlenheyer flask, gradated

'' i. 1 125 ml 'Erlenmeyer flask-, graduated
.

j. 1 100 ml" Kjeldahl flaSk .

, k 4 Nesstertubes scorecleat 50 ml
.

1:.2010 ml pipets (Mohr) graduated
, I

, .111, 1 xx ml pipet, volumetric, of sfze- required if sample.dilution
.

, 0 is necessary -... , - ,

. n. 1 '50flml pipet, 'Volumetric ,'
,

I. 4). 4 No. 3 or No. 6 rubber ItopperS or. caps to fft the Neisler tubes,
. .

i

4

2. Shared:
y

NW
x . , I

.

a. Q0gestion apparatus, micro; l`for, Amery 6 students . .

.' b. Distillation apparatus; steam', Wirt, l'for every 4 students
c. Spectrophotometer., 1 for every 3 studentsc --- k 1/4... .
d. Nessler .tube support, 1 for every .2 students 1- .

s ./' , ,

_E. LPW REAGENT REQUIREMENTS:
(minimum amounts per student) .

, .

Na. 5 it boric acid solution, 2%*
. .

b. 10 ml sodium hydroxide- sodium thiosulfate
r

solution
c. 2 drops phenolthalein,solution
d4 4'm1, Messier reagent ,

i.*0.18 ml stock ammoniumCchloride solution
f. 10 ml digeitibn reagent;

.11
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GE 1...
.

1 ., .

, SUBJECT'MATTtR: -Determination of-TO44.4tidahl; Aiirgen -...!

4
UNIT OF INSTRUCTION: TheoreticaT,concepts.'.

LESSDp-NUMBER: 1 00.32' L
. ,

t..
ESTIMATED TIME: 1 hour'

s'i , ,

-. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The student hoilld know

what forms'of.nitrogen this test measures' and.the significance of.the
test in Waste treatment plant operations.

',, . . , ,

0.
.

,
.

,

, ENTRY LEVEL BEHAVIOR: The learner must hate cOmpleted:Course 'I, Basic.Laboratory
-Sktits, or have shown competencein the areas covered by thiS course. Codse.II

..' Basic Parameters, As not a prerequisite, but is destrAble..
* 1pr .

A. INSTRUCTIQOAL,OBJECTIVE
.

--1
.

.

)
. it 1

1. Termihal Behavior: -Pie leirner wili'paeticipate in clasr-Odfil discussion.,. .

4. .- .-
1

.. ,
- ., .1

2. Conditions:. The learner wilkhave a .cppy-of the Total Kjeldahl(Nitrogen
Efflvent-Monitoring Proqeddre . _...

7 )7/ e 1 /

.
A

'. 3. Accepted Performance; .The learner will answer!all questiOns orally given t,\ ty'the instructor. - ,

.? .
,

)
. - ,

B, INSTRUCTIONAL: RESOURCES:
.;-

e

1. Available Medda:
' 't ,'`'''t . . , ..-,..,

a. Effluent Monitoring Procedure Trining Guide es', Section I

b. Transparencies available from' NTOTC, OT-9 (N eries of 9. Use
0, Nitrogen Cycle and #9, Nitrogen Transforma ions..

, .

2. Suggested Media:

C. INSTRUCTIONAL APPROACH: (Sequencing)

\ 4
, .

. i. Presentation (45 minutes) 4s At
.i.r_ ., 4,....

-. Instructor should follow the'-outline in Trainihg,Guide, Sectipni) ..--...
.

of the Effluent:MonitoringeProcedure Olintroduce the student to the ,

Utility of thevTatal Kjeldahl 4itrogen Determination. The transparencies :

mentioned above should be,used in conjunptiOn with the'lecture material.
5. . . . ,-. / ,

2. Student Performance & Evaluation (15 minutesj.
A

:
il'

. As StSted in th4' InitructionallbjeCtiveabove by InstructOr rating.

1

203*
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kSTRUCTIONAL PACKAGE WORKSHEET

',SUBJECT MATTER: -Determination'of Total .Kjeldahl Nitrogen

.UNIT OF INSTRUCTION:` Procedure Desci.iption

1*. , 'ESTIMATED TIME: 45 minhtes- LESSON NUMBER: 2 of 3

'JUSTIFICATION FOR THIS .INSTRUCTIONAL COJECT,IVE: The siudent must be
instructed'in the procedure steps so he can performthe determination
in-the labDratory.

,..

s ENTRY LEVEL BEHAVIOR: The learner, must have tompleted Course I, Basic Laboratory
Skillkor have 'shown competence in the areas coveted by this course. 'Course IA
Basic Parameters `is not a prerequisite, but is:desirable. He must have com-

. pleted Lesson 1 ofthis.IPW.
, 1

A. INSTRUCTIONACOBJECTIVE:
7

1. Terminal Behavibr: -Thelearner will beg4n digestion of his sample, then
. .

Participatein classroom discussion of theGap-Vete determination.'
,.

2. Conditions: The ledrner will have a copy of the Effluent Monitoring .

Procedure, Total Kjeldahl, Nitrogen Determination:.

3. Accepted Performance:
giyen by the Instructor`.

B. INSTRUCTIONAL RESOURCES:

\ -
. . ,

1. Available Media:-"Efflaeni Monitoring Procedure, Total Kjeldahl Nitrogen
and transparences avaifabls4fromvNTOTp,.0T-9 (N) Series of 9. Use:.-

.

.
,.

' -

learner will answer all questions orally

I ir
a. #1 Macro Digtation App4ratus.
b. #2 Macro Distillation,Apparatus
c. #3 Micro Digestion'Apparatus
d, #4'Midro Steam Distillation A0paratus
e., #5 Micro Steam Distillation Apparatus..

111P.

2. Suggested Media: Video Tape showing both micro and macro methods.fpc4TKN;

C. INSTRUCTIONAL APPROACH: (Segbencing)
.

'1. Presentatipn-(30 minuteS)

;

a..Inttmapr-should follp the outline of:the pt.ocedures covtring,topics
listed'" -He s4ould explain the digestion step and'have the'students
4D to the'labaratory to start digeStiOg of-a sample; Theq thestudents
return to. the clissroom and the Instructor disdusses the tomfilete
procedure.

#

eir
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-t

should be emphasized,again-atthis point that the Total
Kjel'dahl Nitrogen can be performed by either the macro, or the ,

"4 11

micro method, and the°differences.should be,noted. In addition,
the di.iflience between theolorjmetrtc and titrimetric deter-
minatianrshould be explained. The,flow chart on page 5-5 of
Apr should be used for this purpose.

2. 54141ent,Performance i Evaluation: (11 minutes)
4

As stated in I9Aructiorial Objective above. by Instructor rating.

.
1
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INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECY MATTER: Determination of TotalKjeldahl Nitrogen,

UNIT OF INSTRUJION: ,Analysis

LESSON NUMBER: .3 of 3 I

ESTIMATED. TIME: .31/4 hours

. v

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:- The student should perform
the determination with Instructor observation and supervision so, he canblater
do the anrysis correctly by himself.

ENTRY LEVEL.BEHAVIOR: The learner must )lave completed the'Basic Laboratory
Skills course or have shown competence in the areas covered by this course.
Course II, Basic Parameters, is not a prerequisite, but is desirable. He
must have completed lessonst 1 and 2 of this series. The learner fiust also
be ablerto perform the4following:,

1. Adjust pH of a sample
2.! Use a spectrophotometer
3, Plot a calibration curve

ANSTRUCTIONAL OBJECTIVE:
. , ..., .

. .
.

1. Terminal Behavior: The learner will perform te total Kjeldahl Nitrogen
... Determination by the 'Micro method 4pd Nesslerization, construct a cdli-

braticn curve and do the 40nal. caTculations-according to the Effluent
. .,Monitoring Proedure,

J

. 2. Conditions: the learner will have at his disposal all the necessary
equipment and reagenWand the EMP.

, . \ .

.

3. Accepted Performance: The student must obtain an 80% on an Instructor
checklist, or repeat until he does. (See C.3. Student Evaluation.) Note:-

'The checklist includes a ;section for theLampletion of the student report
form.

o

B. INSTRUCTIONAL RESOURCES:. .

1. Available Media: Total Kjeldahl Nitrogen Effluent Monitoring Procedure,
and transparencies available from NTOTC, OT-9(N) Series of`9. Use:

a. #6 Adding solution to-form alkaline layer,'and
b. #7 %Transmittance and Absorbance Scale

2. Suggrted Media:

t
206
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C. INSTRUCTIONAL APP OACH: (Sequencing)

1. Presentatio41115 minutes)
,

All studentsAgeam-distilling the sample should beupervised very,
very closely. ''Thi Instructor should demonstrate use of steam dig-
tiTlation apparatus prior to the student operation.

2.^Student Performance: (3 hoursr ,

.a. Student,finishes digesting sampl$.*,
A6. ,

b: Student steam distills.sampfe (micro method)
c. Student prepares standards for calibration curveNNesslerizatiWO
d. Student,,,using standards.and sample; plots calibration curve, Ad

obtains ammonia concentration. -

*e. Student calculates final Total kje ahl Njtrogen'concenfration
f. NOTE: With a tinii frame of 31/4 hours, e is at least ,30 minutes.°

available at the end of the analysis for iscussion of results.

,
3. Student Evaluation: Accepted perfbrmansfe as-lentioned in A.3 above

will be evaluated by the Instructor using checKlist like the ffllowing:

45

'EXAMPLkPERFORMANCECHECKLIST .

for the
TOTAL lyELDAHL NITROGEN DETERMINATION

, A. irgrrect reagents used in digestion and distillation. YES NO'

B: Reagents delivered properly. % YES 140

. C. _Titration procedure performed correctly, (if Titration used,) YES^. NO' .

. .

V. Calibration curve prepared correctly,.(if NesslerTzation'used.) YES NO
,

, .

..
E. Calculations performed cgrrectiyi . :' - YES NO

IF. CalcUlations'evaluated by written fuiz were correctly dOne. ,YES. NO
.

,

4
G. Final evaluation for record: SATISFACTORY UNSATISFACTORY

Page No, 18-12
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A'PROTOTYPE FOR DEVELOPMENTOF
ROUTINE OPERATIONAL PROCEDURES

for the

NITROGEN, AMMONIA DETERKINATION

O

4.

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE -WORKSHEEf..

56,

National Training 4nd Operational 'Technology Ci4er
,--Municipal Operations and Training,Division..

Office of Water Program Operations
_U. S. Environmental Protection Agency
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PART II INSTRUCTION PACKAGE WORKSHEETS .

F. Nitrogen, Ammonia Determination
.

.1./The Federal Register (FR)= issuance in Outline 1 of this Guide lists one
method for the isolation of Amnia from a water sample,' i.e., manual
distillation at bH 9.5. - . .

.. i , /
In a footrike, #4, it states: "Manual distillation is ncrt
required if comparability data on reprelentative effluent
samples are bn company file.to shoW,tha this preliminary
distillation step is not necessary; however,, manual dis-

,. till4tiort )4i/1 be required to resolve any controversies."
, 1 .

__ 1 The same' FR issuance lists three' manual- methods tor the measurement of
: the -isolated Ammonia;nesslerizationtIfor concentrations a '0.05-1mg/1),

" titration (for 1-25mg/1-) an/ electrode (for concentrations froth 0.05-1400
mg/1) .

.

.... .

'..f - .

A
t-

..,-16.
,

2. The distillation, nesslerization* and titration methods for macro sample
volumes have been written in the _Effluent Monitoring Procedure (EMP) -

format entitled, "Nitrogen, Ammonia Determination." There is a separate
EMP for the electlide method, "Determination of -Ammonia by an. Ammonia'
Selective E lean) e.." The distillation, nesslerization and titration
miethods 'for both macro and micro sample vol umes are eontai ned in. another

. -. it EMP, .ftetermination of Total Kjeldahl Ni trogen." Al
1 ) . I . .

1 13. The' reference source for fhe Nitrogen, Amronia _Determination EMP,is 1974
, EPA "Methods for-Chemical Aiialysis of Water and Wastes," p'. 159. Otheil
-q sources' for the procedure are: . . ..

,

1

44.

`O.,. 14th ed.,- APIA,-"Standard Methods for the Exainination'oeWater and'
-s , Wastewiter,'` p. '410 (Distillation) and p. 412 (nesslerization);

..eg . ,

b. 'Part 31; 1975, "Annual Book ofASTM Standards," 1.,237;

c. Book 5, chap. -A1,)970, USGS, "Survey Techniques of Watel-Resources -

Inventory," p. 14;

d. 12th ed., AOAC,-"Official Methods of Analyses of the Association of
Official Analytical Chemists,"p. 614`: k .

,

.
4. The procedUret in this _EV are for macro sample volumes with a choice of

nesslerization or titration for,the ammonia measurement.
- v#

5. Iv, the following Instructional/ Package Worksheet the lesson plan is for
dlstillati'on of\ia_macro voltam df a Wastewater Treatment ?Jut effluent
sample followed by titration.

6, Students are to work, in pairs to distill 'and titrate One sample.' The .

IPW equipment and` reagerit'requireMents dm' baSed.bn this assignment.
If you.choose a different assignment, adjust quantitites accordingly.

.

#

Pane NO.. 19-2.'
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/71 GUiDfLINES FOR
V. INSTRUCTIONAL PACKAGE_ WORKSHEET

,

,SUBJECT MATTER,: Nitrogen, Ammonia:Determinatton - 0

'41
UNIT OF INSTRUCTION:

A

LESSON NUMBER: 1 of 1

ESTIMATE6(TIME: 1 1/2 hours' '

,"

. .14

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know-how
to perform the dtstillaion protedure for 'the det6rMination of ammohia

. .

nitrogen since tisivrequired by many National..RolIutalt Discharge ElimjnatiOn
System permits. . .

.
.

10

ENTRY. LEVEL BEHAVIOR: fie learner must:.be able to:',
, A17- .

1. Perform basic mithematidarbomOtations.
.2. Handle reagpntchemtcals'safery..-

. .
.... ,

3. Be famtllar wfith laboratory apparatus. ,
1N

,
... 4. Understand terms an as liter.; mill-Hite* gram,,andmill'igram., .

5. Understand the-term pormality;,ihe.extenthat it ig'chemical .

way of expressing concentration. '' k A ill

6-.Perforth weighings ovanalytical rand trip-lbalancei:. . - .

-7. Clean labdratory glassware.
8. Prepara,chemical.solbtions.

t

9. Perform a4titration. .

10. Use a tolorimefer.
..

..

-

A. INSTRUCTIONAL OBJECTIVE ,

:, V .,

1. Terminal Beha4or: 'The learner will' wohibit'prepertechniquewhile
determining the ammonia-nitrogen content -o1` -;e wastewateripreatMent

,

2. Conditions: The learner will have.theuse of the, attached-EMP, and,
all chemicals and equipment listed in it:

"1.

plant effluent.

.
3. Accepted Performance: The use of pnopertechnique in, performing the t

test will be judged.by the instruct,or, . . .

. (

A ,
B. INSTRUCT/W ARESOURCES -.

, .. e .

4

41,

1. Available Media: a minute slicle-ta0e; XT-67, Determinatton of Aminonia Otrogen*
.

C..INSTRUCTIONALAPPROACH (Sequencirig),

1. tlassrooT 7 discussion of they importance 9f the Nycldetermination by

the ihstructor and the use of an aUdivisual unit, XT-47.

". *Available- from the U.S. Enviramental Protection Agency, Office of Water,

Cincinnati,Program Operations,National Training & Operationil Technology Center,
Ohio 45268

210 ,/
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2. Laboratory - determination/of the NH
3
-N concentration Of a wastewater

:treatment plant effluent.

3. Clessroom - discussion of calculations.

4. 'Classroom - final discus'sion of the procedure.

D. EQUIPMENT AND SUPPLY REQUIREMENTS: .

.
Oigtro'distillation plus titrat.ibh. of 1 sample per 2 students)

. 1. For-each'stUdent: ,

Alliquipment'is shared; see below

2. Shared: ,

.

. .

beaker, 60 ml (1 per 2 students)'

1peaker, 600 ml (1 per 2 students) . , .. ,

boiling beads, glass, 5 mm (6 per 2 students)
bottle,. glass, 100 ml dispensing (1 per'2 studenti)

- bottle, glass, 100Q ml with glaiss stoppgr (1 per 18 students)
bottle, glass, 1000m1 with rubber stopper Miler 18'students)
buret, 50 ml with 0.1 ml graduations (1 per 2 students)

' bbretclamp-Oler 2 studehts)
cylinders, graduated, 100 ml (2 per 2 students) i

`cylinder, graduated, 500 ml (1 per 2 students)
'distillation assembly (1 per 2 students). Diagram is in-Kjeldahl Nitrogen

-, EMP in equipment list.
..

- Meker burner . -,-

°T800 ml Kjeldahr flask
-Kjeldabl spray trap, connecting bulb, 55 mm

. -Graham or Allihn condenser, 16 inch
,,rubber stopper #3

rubber stopper #g .

.
.

flask, Erlenmeyer,,-500 ml (1 per 2 students)
flatk, volumetrc, 1000 ml with stopper"(1 per 18 students)
stand, titration with procelain base for buret:

4

.E. IPW REAGENT REQUIREMENTS:

(minimum amounts,pe; student)

"Ise f-

10 g,suitablediligent
pH paper strips,' Short range to test at,pH 9,6
10 ml sgdipm hydroxide '(I)
25 ml, e buffer e

50 ml- c acid solution (24,
90 ml (maximuM) standard su)furic acid solution 10.02N)
3 drops mixed ,indicator 4
100 ml ammonia-free dist1lle4 water

2

PagNo. 19-4

c,

a



r

N''"

pit

a

if

.

FO!PROTOTYPE FOI DEVELOPMERT OF

ROUTINE
;

ROUTINE OPERATIONAL PROCEDURES'

4
FOR THE

DETERMINATION OF NITRATE-NUR)ITE NITROGEN AND
OF NITRATE. NITROGEN, COMM REDUCTION METHOD

as applied in
)

WASTEWATER TREATMENT FACILITIES
and in the

MONITORINGGF EFFLUENT WASTEWATERS,

. r+^.1,

Instructional Package Worksheef.I

National Training and Operational Technology Center
Municipal Operations and Training Division

Office of Wate'Program Operations
U.S. Environmental Protection Agency
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PART II INSTRUCTIONAL PACKAGE WORKSHEETS --, ,.

. ,..

, G. Determination of Nitrate-Nitrite Nitrogen and'of Nitrate Nitrogen Cadmium
Reduction Method .

1. The Federal Register,(FR) istuancen Outline No. 1 of-this GUide lists R

-' two manual methods to determine Nitrate (as N): cadmium reduction and
brucine sulfate (formation of a complex).

2. The cadmium reduction method has been written in the Effluent Monitoring
Procedure (EMP) format entitled, "Determination of Nitrate-Nitrite Nitrogen
and of Nitrate Nitrogen, Cadmium Rebuetion-Method". The simpler equipmelt
and techniques required are ideal f equipment and experienced personnel

. are limited, and the test is required intermittently. 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
be'domes'a significant consideration when testing is done on a daily basis.

- The brucine sulfate method might be preferred. An EMP for the brucine
,sulfate method is in preparation.

3. The reference source 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:

v..

a. 14th ed., APHA, "Standard Methods for the Examination of Water and
Wastewater," p. 423. ,

# °

4. The procedures in this EMP ue for deteeinining Nitrate plus litrite (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 o1
Nitrate (as NO3) and of Nitrite (as NO3) in case permits equire these
fexpressions of the data.

5. In the following Instructional Package Worksheet (IPW) the lesson plan
-it'for determining nitrate plus nitrite, then nitrite,in a sinth4tic sample,
then doihg,the calculations listed above in 4.

.

&. Each student %Up prepare one reduction column and then prodess one blank,
one standard a one sample to determine nitrdteplus nitrite (as NY
concentration. He is-also to process one blank, one standard an same

sample to determine nitrite (asN) concentration. The IPW equipme rid

reagent requirements are based on this assignment.' If you choose different
'assignment, adjust quantities accordingly.

.4.

213
.
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* 441114UIDEMES FOR
r .INSt NAL,'PACKAGE: WORKSHEET

SUBJECT MATTER: 'Nitrite,+ Nitra
Nitrogen

UNIT OF INSTRUTION: Summary of

ESTIMATED TIME: 400 Minutes

JOSTIFICATION-FOR TH#INSTRUCTIO
Nitrites (NO3-N; NO2-N; NO3; N

Discharge Elimination System P

ENIRY LEV*. BEHAVIOR: Learner mu
on an analytical balance, how
triple beam balance, how tome
and a.graduated cylinder, how
spiltrophotometriameaSuremen
and interpret graphs, how to s
and how to multiply and divid

A. INSTRUCTIONAL,BJECTIVE:

1. Terminal Behavior: The I
. "(including 1 reduction co
column with it, prepare a
each through the reducti
sorbancet, construct a c
class and obtain from it

sample._ He will also p
akcolor reagent, meas
curve using class absor

e Nitrogen, Nitrieini4idgen, ind4Nitrate

1 Elements

L:OBJECTIVE: The testing.of Nitrates and
) is required by many National Pollution

its.

know how to.weigh to 4 decimal places
weigh to two decimal places using a

sure the volume of liquids with a pipet
o measur& pH using a pH meter, how to make
using a spectrophotometer, how to plot,
lve subtraction problems involving decimals
factors in a fraction;.,

ner will_assemble the required equipment -

mn),.copperize cadmium and fill a reductipn
blank, one nitrate standard and a sample, pass
column, add color reagent, measure the ab-

librati'curve using absorbances obtained by the
a mgNO2 + NO3-N/liter result for his reduced

pare a blhnk, one nitrite standard and a sample,
re the absorbances, construct a calibration
nce values and obtain,from it a mg NO2-N/liter

retult"for his non-red ced sample. He willrcalculate and report the
. efficiency of his colu n using theabsorbance vilues for the two-standards

,he tested. Then fie wi 1 calculate for, hi% sample_mg NO3-N/liter4

mg NO3/liter and mg,NO2/liter. Hi will give the instructor a completed

data sheet and will have an opportunity to,discucs the .test, sample
dilutions, applying column efficiency data and interferences,to the test.

tAll work must be dope according to the EMP.

2. Conditions.: bing provided with classroom instruction, the required
equ pmentgand supplies, one sample, a copy of the EMP, a copy ofthe
dhta sheet, two pieces of graph paper, and a total working time of 290
minutes. .

3. Accepted Performance: le.learner's techniques must be satisfactory
actordingto an instructor's rating and the learner's answers must
be the same as an instructor's answers calculated from the same data.

.

$

'211
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B. iNSTRUCTIONAL RESOURCES.:

1. Available Media: EPA "Methods for Chemical' Analysis of Water and Was et,"
EMP_ on Determination of NO3 + NO2-N and NO3-Nt EMP (p. 48),-Examplej) ta

Sheet, EMP (pp. 49 & 50), Calibration. Graph forms for the test, Laboratory
Equtpment and,Supplies, one .21 minute CCTV cassette on "Preparation of
the adMium ReduCtion Column" and the following numbered overheads (11 :

a. #1 "Data obtained from the Cadmium Reduction Method" '/

b. #2 EMP (p. 9) "Figure 1 Reduction Column"
c. #3 Overview of steps for "Preparation of Reduction column" .

d. #4 Overview of EMP Procedures E, F, G, H and L, "Determination of
Nitrite Pius Nitrate Nitrogen"

e. #5' Overview .0 EMP Procedures I, JO( and L, "Determination of Nitr
. Nitrogen".

'f. #6 EMP (p. 48) "Example Data Sheet"..
g. #7 EMP (p. 49) Calibration Graph for Total NO2 + NO3- N with curve

4
drawn from example absorbances on the EMP, Data Sheet

h. #8 EMP (p. 50) Calibration Graph for NO2 -N With curve drawn from

example absorbances on the EMP data Sheet
i. #9 "Example of Calculating -Column Efficiency"
j. #10 EMP (p. 47) "Key to Data Sheet" which summarizes how to obtain

-fivenitrogen values froM the test data, using format of the EMP
Example Data Sheet

k. #11 A summary of "Removal of(Interferences" from EMP Procedures D,
F And (1

2. Suggested Media: None

i to

C. INSTRUCTIONAL APPROACH: The.method presented in the Effluent Monitoring P ocedure
(EMP) is according to the. EPA Methods Manual. 'Procedures to determine total
'nitrite plus 91trate nitrogen by the cadmium reduction method and als nitrite
nitrogen by colorimetry dare included in entirety. The nitrate nitrog n in a _

sample can be calculated from the data obtained by these procedures. !Since
some permits require the data as, nitrate and nitrite. the EMP includek
calculating these concentrationrirom the data obtained using the EMR
procedures. 1

1. Preparation for Instruction: .

'a. Use list of equipment in D below to supply laboratory stat4ons 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 calibration graph .forms for each.
g. Check pH meters for proper operation.
h, Check spectrophotometers for proper operation.

215
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2. Sequencing:
2)

a. Lesson one -.70 minutes
b. Break - 10 minutes

- (Alternative: A break of any length could come here since lesson one
includes storage directions for the newly-prepared column.)

c. Combination PresAtation: .

Lesson two - 60 minutes
.Lesson three - 20 minutes
Uesson four - 40 in ,

There,can beano break between lessons tWO and three color
development of the reduced blank and standard must begin within
15 minutes of the reduttion process. To compensate for student
differences in accomplishing lessom two, classroom presentations of
lessons two and thr4 can be combined-intb one session sb students

411, can do the, laboratory work for each with no classrodm break between.

Since lesson four involves the same laboratory-techniques as lessons
two and hree, all three lessons can be included in,the-same classroota.
sessio

'(Altern ive:

(1) Lesson two = 60 minutes
(2) No break

(3) Lesson three,- 20 minute s
(4) Break - 15 minutes

.1

A .-' ''1"

If lessons are presented in numerical order, this is the longest
break youcan allow from the end of lesson, three to the end of

.

less On seven. . . .

If lesson-seven [as applicable] immediately follows lesson four,
break up to 60 minites,may be alloWed. (

yi

(5) Lesson four, -, 40 mimes)

d. Break r 15 minutes
1 -

(NOTE: If thelessone are presented in numerical order and a 15
minute break was given after lesson three, there should be-no break
given now.) j- r

(Alternative: If lesson seven [as applicable] is.to follow lesson
four, this break can last up to 69anutes. Subtract any break
given after lesson three.)

'e. Successive Presentations:

Lesson seven (as applicable) - 25,minutes
Lesson eight (as applicable) - 25 minutia
Lunch break - 6b minutes

216- Rage No. 20-5



is sequence was chosen so students can dolhe spectrophotometric
measurements and calibration curve,for.the reduced nitrate standardi
and sample. This completes this-half of the total workload and pro-
vides for a logically - placed long break.

(Alterna%0e,: If a long break is not desirable at this-point, the
'lessons cqn be presented in numerical order. For this choke, only
15 minutes is available fbr a break from the,end of lesson three to'

. the:end of lesson seven.)

fortombination Presentation:

. Lesson five - 35'minutes
Lesson six 151'5 minutes

Lessons five and six-involtthe same laboratory techntqUe& so tpq,
-classroom presentations are easily combined. -

(Xlternative:

(1)kLessilin five - 35 minutes
(2).Break - 15 minutes

If lessons are presented in numerical t Idert this break is i ,

lt

allowable only if no break has occurred since the end of lesson
three.

. Th. 4
ree.

If )essu seven [as applicable] followed lesson four, a Week up
to 85 m4huteS may be allowed, .-

,(3) Lesson-six - 16.minuteS)
e.

g.. Break - 10 minutes

416

If lesSon re presented in numerical order, 15 minutes is the longest
allowable r k here provided no other break wtgiven since the end
Of lesson tree.

If lesson seven (as applicable) followed lesson four, a break up to
.. 85 minutes may be allowed. Subtract any break time given.after lesson

five. ,

_,.- 1

h. Lesson. seven (as applicable) - 15 minutes
aZ

The classroom pr sentation and work time applicable to the reduced
nitrate standard and sample was done earlier, Students only'beed a

. reminder in the classroom before doing the &pectrophotometric
measurements.

(Alternative: Lesson seven - 40 minutes. If lessons are presented
in numerical order, all spectrophotometric measurements are done
now.)

6
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i. 'No break

/ .-. 11
. (Alternative: If lessons have been presented in numerical order;

_

only one-75 minute break can be given from the end of lesson three to the
- end_of lesson seven. In this ctse, a:break of any length could come

now since the remaining lessons involve 'calculations and a summary
session.) ,

.

,

j. Lesson eight
.

t (as applicable) - 15 minutes
. . ,

See explanation under lesson seven,
'

.
.

At
(Alternative: Lesson eight' - 40 minutes. IllPosons were presented
in numerical order, both calibratioR.tbrves.are constructed now.)

k. No break .-

)

.(AlternatiA: A break of any length could be scheduled.)

1, Lesson nine - 25 minutes C-
..

Bi-eak - 10 minutes
.

(Alternative: A break of .any length can be schdbuled.)

n. ,Lesson.ten - 25 minutes

o. No break

Alternative: A break of any length can be scheduled.)

p. lesson 11*- 30 minutes

D. IPW EQUIPMENT AND SUPPLY RE4IREMENTS:

a.m. - 1 blank, I nitrate standard, 1 sample
p.m. - 1 blank, I-nitrite standard; 1 sample

1. For Each,Studenq
. . N

1 apron _ .

lkbeaker, 150,ml .
3 beakers, 250 ml

. 1 beaker,400 ml b. 0

1 weighing boat for cadmium) .

1 wash bottle, squeeze type l'I\

1 glass cotumn forceduction
1 cylinder, graduated, '50 ml,

1-cyljAder, graduatedX10d ml
.-

.

3 flasks, 250 ml ErlenmOsk(If lessons are done in numerical order,
you Weed 6.)*

1 flask,'"50.mi volumetric with stopper Cif diluting samp00)
2. flasks,. 100 ml xolumetric",with gtoppirs (If lessons arelione in
numerical .order, you need 141 -

4

1 pair rubber gloves
1 pair safety g

8 Page No. 20-7
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_

ww , 1 three inch length' rubber hose (4 cm ID)

*1 pH meter (avoid sharing; uses time)
1 pipet, Mohr, 10 ml ,...

Novipet, volumetric, 25 ml
1-3 pipets, volumetric, 50 ml .

1 propiperbulb .
2 olamps, ontscrew-type and one pinch cock

1 sieve, 60 mesh .

_..1°spatula or stirring rod to transfer Cd to column .

1 wad of glass wool for column : .,.

1 copy EMP data sheet
, 1 copy of:the,two EMP calibration graph forms

2. Shared:
(

1 balance (to weigh approximately 20 g Cd) per 3 students (You can pre- weigh.)-
1 very large funnel containing fluted filter paper (for Cd rinsings) set

in old'bottle per 2 students
1 set

`volUmetric
pipets (1.0, 2.0, 5.0, 10.0 ml) per 4 students.

1 qne 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 . .

. .

1 spectrophotometer cell per instrument .

1 spatula by each balance (if studeffts are to weigh out the Cd) ,

1 supportstand per 2 students.
l'snap-clamp buret holder per.2.%tudents" .

1

')1'

-

E. IPW REAGENT REQUIREMENTS: (minimum'amounts per, student)

4- liters distiRled water, nitrate-nitrite free
480 ml concentrated ammonium chloride - EDTA solution (300 ml for every,

50gal of dilute *solution required)
800 mrIllute 'ammonium chloride - EDTA solution , ..

12 ml,00lOr reagent (sulfanilamide, photphoric acid,'Marshalls reagent)
Stare in dark bottle in refrigerator. AV

l pi concentrated hydrochloric acid in dropper battle for pH adjustment
'1, 1 ml concentrated apmenium hydroxide to dropper bottle for pH adjustment

(may not be required if sample 4s synthetic).
60 ml hydrochloric' acid," 6 N 'Alt

200 ml copper sulfatesolution, 2% I

11 mlpotastium nitrate stock solution.Refrigerate. One liter is a

conveniept,amount to prepare accurately..
10.0 ml potassium nitrite stock solutio2. Refrigerate. One liter is'a

- convenient amount to 2repare accurately.
' , 20 g cadmium, 40-60 mail. If not available from a commercial source, file,

cadmium sticks with a coarse file anecollect the granulei which will
pass a-10 mesh.sieve and are retained on a 40,-then a 601 nesh sieve. Use

;

a hood., Wear rubber' gloves' and a mask., f .
(,_

bout 100 ml inch of pH buffers 4, 7 and 10 ilUstudents are to check the-
calibration of their pH meters

1
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THE FOLLOWING-SOLUTIONS ARE.UNSTABLE. Prepare just before use.

25 ml 1.00 mg NO24/liter.iplution to,activate the cadmium red ciion column.
Dilute 1 ml stock potafflum nitrate solutiOn to one liter.

15 ml potassium nitrate standard solution. One liter is onvenient
amount to prepare accurately. (You might use up t ml more to prepare
1'liter of sample. See below:) ..

15 ma potassium nitrite standard solution. One liter is a conve 'nient amount
.

1 --

to prepare accurately.. (You.might use up to 90 ml more to prepare 1 liter
.

of simple. See below.) .

. 50 ml sample of up to 1 mg NO, + NO1A/liter. You can use the standard
solutions of each form to Prepard this. Tarty ml of each in one liter
gives 0.4 mg/liter of each form for a sample of 0.8 mg NO2 + NO3-N/liter.

4

.10
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Nitrite + Nitrate Nitrbged, Nitrite Nitr6gen and Nitrate Nitrogen

UNIT OF INSTRUCTION: Preparation of Copper -Cadrilium*Reduction Column (EMP
Procedure C) 4

LESSON NUg!3ER: 1 of 11 t k * , .'

. ESTIMATED TIME: 70 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: To dete'rmine NO;-N in f sample,

the learner must prepare a reduction column to reduce nitrate to nitrite.
e

ENTRY LEVEL BEHAVIOR: LearparmUS i?e'able to-measure the volume of liquids with
a graduated eylipder.

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior: Learner will set up a' Tunctioning copper-cadmium .

reduction column according to the steps in EMP Procedure C as stated
or described in the information column.

2. Condi ns: Learner.will-te given the EMP, the necessary equipmetit, two
*copies o data sheet, 40 minutes and no assistance.

3.'Accepted Performance: Learner must accomRlish terminal behavior to the
satis6ctiom of an instructor rating. (Part4cularly note the proper flow'
rate of?7-10 ml/minute.)

A

B. INSTRUCTIONAL RESOURCES:

1. Available Media: Copiesof EMP; three overheili--(1) "Data Obtaided
from the Cadmium-Reduction*Method," (2) EMP "Figure 1 Reduction Column," p. 9,
,(3) overview -of steps for "Preparation of Reduction Column;" 21 minute
CCTV cassette on "Preparation of the Reduction Column"

2. Suggested Medic, None,

,411 C. INSTRUCTIONAL APPROACH (Sequencing):

1. Presentation: 30 minutes .
'

a. Lecture - Introduction t

_ *e----.

.: Use Training Guide Into introduce-the test and the reasons why 4,

nitrogen forms are important to water quality.
- Use overhead (1) "Data Obtained..." to establish the two determina-

tions students will do in the laboratory.
- Show overhead (2) of EMP'Figure of the Reduction Column.
- Use overhead (3) to give overview of steps to prepare the column.

. Stress, importance of flow rate. .

- Caution re using cadmium (use gloves, da not inhale).

11.

221
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b. Assignment: Read from above

. A. InstructionarObjective, 1. Terminal Belailor

9. Show CCTV cassette on preparing the column.

%N.

d. Question period on material presented

2. Student Performance and Evaluation: (40 minutes)

As stated in Instructional Objective,above, by instructor rating.

a

A
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

4

,SUBJECT MATTER: Nitrite + Nitrate Nitrogen, NitriteNitrogen and Nitrate Nitrogen

UNIT OF INSTRUCTON: Preparatio Of Nitrte Workinb Standards and Redaction of
Nitfatito Nitrite (EMP Prilbedures&E a d

LESSON. NUMBER:, 2sof 11

, .

ESTIMATED TIME: 60 minutes
,

JUSTIFICATION FOR TH,IS INSTRUCTIONAL OBJECTIVE:. This determination requires ,a
calibration carve derived from.nitrate working standard solutions which have
been reduced to the nitrite'form.

ENTRY LEVEL BEHAVIOR: Learner must know howtoluse a pipet, a volAptric flask,,
and a' single-electroq,pH meter.

A. INSTRUCTIONAL OBJECTIVE:

/

1. Terminal Behavior: .Learner will prebare a blank and one assigned nitrate
wokking standard solution" and pass each solution through the reduction
column to reduce nitrate-nitrogen to nitrite-nitrogen according to the
steps in DO Procedurelj and F as stated o1 described in the information

-column. - . '

2. Conditions: Learner will be given the equipment, the EMP"); 50 minutes, and
ho ass stance. c--1/

3_ Accepted Performance: Learner wilT'perform proc'edjres E and F to the
satflfaction of an ifstructor rating. (Particularly,bote pipetting
techniques and dilution to volume.)

B.,INSTRUCTIONAL'RESOURCES: 1

1: Available Media: Copies orEMP;Lo overheads: (1) "Data Obtained frdm
the Cadmium Reduction Method" and (4).Overview of steps, for "Determination

Nitrite Plus Nitrate Nitrogen" (E, F, G, H, L)

C. INSTRUCTIONAL APPROACH (Sequencing):

I: Presentation: Briefing ((10 minutes) _.-`-'.

la. Ake overhead.(1) to stress that this is the beginning of the Determination
of Nitrite Plus Nitrate Nitrogen.

, .

!"--1-

.1): 1Jie overhek(4) to give' overview of, EMP ProceduresE, F, G, H and L used

.

to do this determination."

Assignment: Read from above

A. Instructional Objective, 1. Terminal Behavior

Assignment: Have students read Procedures E and F.

223
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1

e. Assignment: Tell students to prepare a blank and assign one tf the.
concentration for a working standard. Explain that for instructional.
purposes, results will be pooled among'the'class,for a,calibration
curve.

2. Student Performance and Evaluation: (50 minutes)

As stated in Instructional Objective abovee by instructor rating.

1.1
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GUIDELINES fOR )-

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Nitrite + Nitrate Nitrogen, Nitrite Nitrogen an Nitrate Nitrogen

UNIT OF INSTRUCTION:` Color Defielopment of Blank and Rediced Nitrate Working
Standard OP Procedure G)

LESSON NUMBER: 3 Of 11

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 mea%ure volumes of liquids using
a pipet

. A.-INSTRUCTIONAL OBJECTIVE:,

1. Terminal Beilav*or: Learner will add the color developer-to the blank and
the reduced working standard solutions according to the steps in EMP
Procedure G as stated or described in the information column.

' 2. Conditions: Learner will be given tbe.equipment, the EMI'', 15 minutes And

no assistance.
.

'3. Accepted Performance: Learner will perform Procedure G to the-satisfaCtion
of an instructor rating. (Particularly note pipetting techniques:)

r

k

INWRUCTIONAL RESOURCES:

1. Available Media: Copies of EMP and one overhead, (4), overview of
steps for "Determination of Nitrfte Plus Nitrai4 Nitrogen" (E, F, G, Hand L)

2. 'Suggesteci Media:' None
t

C. INSTRUCTIONAL APPROACH (Sequencing)

1. Presentation:- Briefing (5.minutes)

a. Assignment# Read from above

A. Instructional Objectives 1. Terminal Behavior

b. Use overhead (4) so students see where they are in determining NO
2

+ NO

c. Assignment: Have students read Procedure G

2. Student Perforvance and Evaluation: (15 minutes)
4

As stated in Instructional Objective above, by instructor rating.

' %

,3. NOTE': The Olutions can stand up to 2 hours before Procedure L (1 son

Spectrophotometric Measurements. .

4
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE' WORKSHEET

SUBJECT MATTER: Nitrite + Nitrate Nitrogen,'Nitrite Nitrogen and Nitrate Nitrogen

UNIT OF INSTRUCTION: -Preparation, pH Adjustment, Reduction and.Color_Develop-'

\
' ment of the Sample (EMP Procedure H)

LESSON NUMBER: 4 of'll

ESTIMATED TIME 40 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The sample'mut undergo the'
. same treatment as the nitrate working standard solutions so its total'pitrate +,
nitrite concentration con be determined.

_J,
ENTRY LEVEL' BEHAVIOR: Learner must be able to use a pipet; a volumetric flail(

thd a single-elictrode 0 meter.

A.ipSTRUCTIONAL OBJECTIVE:

1. Tirminal Behavior: Learner will prepare sample dilutibn if assigned,
check. and if necessary adjuit the pH of the sample, pass it thhulh the
reduction\column, and add the Color dev to it according to the
steps in INP4rocedure H as stated or described in the information
column.

2. Conditions: Learner will be given lhe eqOpMent, one Sample,' the EMP,
minutes and no assistance.

.
.

3. Accepted Performance: Learner will perform Procedure H to the satisfaction
of an instructor rating.

B. INSTRUCTIONAL RESOURCES: 14

. .

1. Availajole Media: Copies. of EMP and one overhead,' (4), overview of steps
;for "Determination of Nitrite ± Nitrate Nitrogen"JE, F. G, Hook)

2. Suggested Media:, None

C. INSTRUCTIONAL APPROACH (Sequencing)

1.1resentation: Briefing (10 minutes)
A

6SAssignment: Read fromilcm

A. Instructional Objective, 1. Terminal Behavior
. - .

b. Use overhead 4) students see where they-are in determining
NO + NO .2 3 , s, k . m

c. Assignment: Have students reed Prodedure R.

' 4

2. Student Performance and Evaluation: (30 minutes)_

At stated in Instructional Objective above, by instructor rating. `y.
4 '

226 :
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3. NOTE: The solution can stand,Up to 2 hours before ProcedureL,
Specteophotometric Measurements.

4. NOTE: The students tan now do Procedure L '(lesson 7).for.the
reduced nitrate standards and sample and also-Procedures M, 0_and
P (lesson 8) or they can do the nitrite analysis 1Titsons 5 and 6)

. before lessons 7 and 8.

-Or
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GUIDELINES FOR
INSTRUCTIONAL PACK,pt WORKSHEET

SUBJECT MATTER: Nitrite + Nitrate Nitrogen, Nitrite Nitrogen and Nitrate Nitrogen

UNIT OF INSTRUCTION: Preparation and Color Development of Nitrite Working4
Standards (EMP Procedures I and°J)

LESSON NUMBER: 5 of 11
4110

ESTIMATED TIME: 35 minutes

JUSTIFICATION FOR THIS INSTPUCTrONAL OBJECTIVE: This determination requires a
.caibration,curve derived from nitrite working standard solutions.

ENTRY LEVEL BEHAVIOR: Learner must be able to use a pipet, a volumetric flask,
and,a single-electrode pH meter.

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior:' Learner will prepare blank and one assigned nitrite
working standard solution and then add color developer to them according
to°the steps in'EMP Procedures I and,J as stated or deSCribed in the
information column.

2. Conditions:. Learner will be given the EMP, the necessary equipment,
25 minutes, and no assistance.

a. Accepted Performance.: Learner will perform Procedures I and J to the
sat4sfaction of in instructor rating. (Particularly note correct

pipetting techniques and dilution to the exact marks.)

. B. INSTRUCTIONAL RESOURCES:

1. Available Media: Copies of EMP; two overheads: (1) "Data Obtained
from the Cadmium Reduction Method" and (5) overview of the steps for
"Determination of Nitrite Nitrogen" (I, J, K, L)

2. Suggested Media: None

C. INSTRUCTIONAL APPROACH (Sequencing):

1. Presentation: Briefing.(10 minutes)*,

. a. Use overhead (1) to stress that this is the beginning of the Determination
of Nitrite Nftrogen.

b. Use overhead (5) to give overview of EMP Procedures I, J, K and L used
to do this determination.

c. Assignment: Read from abpve

A. Instructional Objective, 1. Terminal Behavior

228'
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d. Assignment; Have students read Procelmfes 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 3esson 9.

2. Student Performance and-Evaluation: (25 Minutes).

As stated in'Insteuctional Objective above, by instructor rating.

3. NOTE: The solutions can stand up to 2 hours before Procedure 1 (lesson
Spectrophotometric Measurements.

ssl

4
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GUIDrLINES FOR '
INSTRUCTIONAL PACKAGE WORKSHEET

'SUBJECT MATTER1., Nitrite +\Nitrate Nitrogen, Nitritt Nitroggp and Nitrate Nitrogen

UNIT OF INSTRUCTION: Preparation, pH Adjustment and Color Development of the ,
Sample (EMP PrOedure K)

dF

'LESSON NUMBER: 6 of 11)

ESTIMATED TIME: 15minutes

JUSTIFICATIONJOR THIS INSTRUCTIONAL OBJECTIVE: The sample must undergo the .

;same treatAnt.as the nitrite working standard solutions so its! nitrite con-
centration can be determined.

_

ENTRY LEVEL BEHAVIOR: Learner musgte able to use a pipet, a volumetric ffask
and a single-electrode pH'meter.

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior: Learner will prepare a sample dilution if assigned,
check an0 if necessary adjust the pH of thg sample, then add color
developer to it according to the steps in EMP Procedure K as stated or
described, In the information column.

2. Conditions: Learner will be given the equipment,-one sample, the'EMP,
10 minutes and no assistance.

03. Accepted Performance: Learner will perform Procedure K tojhe satis-
factioncOf an instructor rating.

2 B. INSTRUCTIONAL RESOORCES:

1. Availablelgedia: Copies of the EMP and one overhead, (5) overview of steps
for "Determination of Nitdte Nitrogen" (I, J,. K and L)

2. Suggested Media: .None '

C. INSTRUCTIONAL APPROACH (Sequencing):

1. Presentation: Briefing (5 minutes)

a. Assignment:, Read from above

/11

A. Instructional Objective, 1. Terminal Behavior

. b. Use overhead (5) so students see where they;are in determining NO2

cl.-Asiignment: Have students read Procedure K

2. Student Performance and Evaluation: (10 minutes)

A s s iated in jnstructional Objective able, by instructor rating.

230 b
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GUIDELINES FOR-7-

INSTRUCTIONAL PACKAGE WORKSHEET

, -

SUBJECT MATTER: Nitrite + Nitrate Nitrogen, Atrite Nitrogen and Nit

UNIT OF INSTRUCTION: SpectreOhotometrfc Measurements (EMP Procedu're

LESSON NUMBER: 7 of 11

ESTIMATED TIME: 40 minutes

3

,JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The absorbance values are
necessary for' peeparation of standard curves-and for deterM*nation of the
concentration of unknown samplA,v ,

. , t ,
,

. ...

ENTRY LEVEL,TtHAVIOR: Learner must know how to operate a B & L SOectronic 20
(AE equivalent)

A. INSTRUCTIONAL OBJEtIVE:

1. Terminal Behavior: Leaner will determine and record the'absorbance for
his reduced nitrate standard solution, the nitrite standard solutipn, and
two sample solutions, using the corresponding processed blanks to zero
the instrument and according to the steps. in EMP Procedure L as stated,
or described in the information column.

.2. Conditions:' Learner will be given the equipment, the EMP, 2 copies of
the EMP "Example Data Sheet," 30 minutes and n assistance.

3. Accepted Performance: Learner must accomplish terminal behavior to the
satisfaction of an instructor rating. (Particularly note correct,pro-
cedure in using the.Spectronic 20: checking infinite absorbance,
adeusting to zero using his treated blanks,shangling cells.)

.

B. INSTRUTIONAL RESOURCES:
,

1. Ava4ible*Media: Copies of EMP; four overheads:- (1) "Dat Obtained front

the Catium Reduction Method," (4) overview of steps for " etermination
of Niteite Plus Nitrate Nitrogen," (5) overview of steps r "Determination
of Nitrite Nitrogen," (6) EMP "Examp,le Data Sheet, " p. 48. -

C.ANSTRUCTI6AL APPROACH (Sequencing): 44. -4

, 1

1: Presentation: 'Briefing (10 minutes)
1 4

a. Use.overhead (1)-1to remind students they tl-ave two sets of blanks eat,

standards and 2 aliquots of sample,procestedydifferently. l'

'- -
,

remind student% of how they processed solutions. b. Use overheid (4) to
for NO + NO data.

2 .3'

c. Use overhead-(5) to
for NO

2
dote.

remind students of kow they processed solutiont
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d. Assignment: Read from Om

A Inst4ctionbl Objective, 1. Terminal Behavior

e. Assignment: Have students read Procedure L.

AI
4 f.-Distribute 2 copies of the P."ExamIllie Data Sheet" to each student.

g. Ahnounce,that one data sheet st be Complpted for the permanent
reard of, the course,

'h. Use overhead (6) to show uden where to-
absorbances on the EMP d a'the t.

2. Student Performance and Evaluation:

As stated-in Instructional Objectiv

3. NOTE: There are two sets of .solutions .toy be

be split with 25 minutes given to the reduce
.1, sample and 15 minutes given to the non-redu
moOrsample.

s

411

A

1

(

uctor rating:

measured. This leitoilcan
itrate standards'and
itrite standards and

A
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

-

. SUBJECT MATTER:, Nitrite + Nitrate Nitrogen, Nitrite Nitrogen and Nitrate Nitrqgen-

_UNIT OF INSTRUCTION: Making'a Calibration Curve and.Reading Results frond
Coiibritiip Curve (EMP Proc4dureVM, 0 and P)

LESSON NUMBER: 8 of 11

ESTIMATED 40\minufes

-JUSTIFICATION FOR THIS INSTRUCTIONAL dB TIVE: the determination requires making
WiOratiOn curves for reduillb nitrate ,standards and.for.non-reduced nitrite

standards and then determining comientrations for reduced and non-reduced '.

samples from the curves.

40v

ENT L BEHAVIOR: Learner must Abe able to cons.trUct and us
4

A. IN TRUCTIONAL OBjECTIVEI''

' 1. Terminal'&havior: Learner will, strtict-2 calibration
illem tq convert ,the absorbance rea Thgt for his sample into mg W022+ NO3-Ni

,

.
lit r and alsO intomg M2-4/liter, values Wording te EMP Pro ures MI,- d

and .as stated or dewribed in thetiformation column, g!

.2. Conditions: Learner will bl,given the EMP, a --copy of;the'twwicalibratiOn
graph forms in the EMP, absorbance data obtained from other'studthts,

le his data sheet, ruler, 30 minutes and no ass)stdr..
--L.

-
.

..

. .. .

: Accepted Performance) learnWs graphs and obtained res'ults.mustibe the -.',
same as.tbe instcmctor's graphs and results obtained from tte,
same data. 1 . -

+, 4

.
.. .

A graph.-

ots ad use-

0

B. INSTRUCTIONAL RESOURCES: L
. s.

,
:

*
.

. .

1. Available Medic. Copies of-.EMO; three overheads: (6) EMP "Ilcample Data .

Sheet,",47) Example Calibration Graph for Total Nitrite Plus Nitrite
Niitoogen; (8) Example Calibration Graph for Nitrite Nitrogen

.

f ',
, ow

.

2f'.Suggested-Me4a!= lone ."

V AL

C. INIVINOTIONAL APPROA4Katending)
p

1. Preiehtation: Ledoturi.(10 midlites)
,

Assignment Read'from above

A. Ih4Xructibna..1,ObjeCtiye, 1. Term

a.

b. AsSignment: Have students read EMP.

a

Wit

nalBehavior

Procedures M, 0 and P.

Page; No. 20-25
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.

c. Lecture: Interpretation of Graphs . /

. , .

- Use EMP Procedures M, 0 andP
- Use'overhead (61 of EMP "Exam* Data Sheet" to show location

of-iitisorbances used for,each graph. -

,- Use overheads(7) and,(8) to show calibration hs drawn from
IIexample absorbances on an EMP Example. Data Sh and how to use an

absorbance value for,a sample'to Obtain a concentration value for it.*
-- Compile absor,bance data for all standards from student's.

-.Make.sure students have absorbince data for the calibtation standards
recorded on their data sheets.

2. Student Performance and Evaluation:' (30 minutes).

As stated in Instructional ObjeCtive above, by instructor rating.

3. NOTE: There are two curves to construct and use. This lesson can be
sprit with 25.mfnutes given to the reduced nitrate standard
(mg NO2 + N0 3-N/liter) curve and 25 minutes f.Rr thenon-reduce nitrite

standard curve. .

4

.

/

O
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Nitrite + Nitrate Nitrogen, Nitrite Nitrogen and Nitrate Nitrogen

UNIT OF INSTRUCTION: Checking Column Efficiency (EMP Procedure N)

LESSON NUMBER-: 9 of 11:

ESTIMATED TIME: 25 minutes

JUSTIFICAT ON FOR THIS INSTRUCTIONAL OBJECTIVE: The column efficiency must be
, -near 10 % in order to oftain reliable results from the copperized cadniium

reduction column.

ENTRY LEVEL BEHAVIOR: Learner mast be able to wor ivision and multiplication_
problems involving decimals.

A: INSTRUCTIONAL OBJECTIVE: I, C

1.

terminal Behavior: Learner will calculate the column efficiendk'of
his column and report the result td the inttructor. .4

2. Conditions: Learnerill be given the EMP, Ns data sheet, 15 minutes
Maistance. e

. 3. Accepted Perforance: Learner must pbtain-the-same answer as the lnUructor
calculates from the same data and the,column eff *Roy must be,wtthin t4
range of 96% to 104%.

B. INSTRUCTIONAL RESOURCES:

.1. Available Media: Copiei "of EMP and one overhea (91 an ,"EXanPin)
Calculating Column Efficiency"' ;4r

2. Suggested-Media: None
e

C. INSTRUCTIONAL APPROACH (Sequencing):

1. Presentation: Briefing (10.minutes)

4
a. Assignment: Read from above

4

-A. Instructional Objective, 1. Terminal B6havior,

Assignment: Have students read IMP ;Procedure

c. Lecture: U3e EMP Procedure N:riteoverhead(9),to go through an
,

example of calculating. columnefficienv.

2. Student Performance and Evaluation: (I minutes)

As stated in bistructiillitie Objective 'hove, brinstrpctor

235
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GUIDELINES FOR
INSTRUWIONAi. PACKAGE WORKSHEET

SUBJECT MATTER: Nitrite + Nitrate Nitrogen, Nitrite Nitrogen and Nitrate Nitrogen

(MIT OF INSTRUCTION: Calculations and ReportingData (EMP ProCedures Q, R and 5)

LESSON NUMBER: 10 of 11

ESTIMATED TIME: 25sinutes,

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner willqe responsible
for.calculating results of the test and repOrting this.data.

OTRY LEVEL BEHAVIOR: Learner, must be able to work subtraction, myltiplication

and division problems. AW.6

A. INSTRUCTIONAL etJECTIVE:

(1. Terminal Behavior:, Learner-1,4M subtract the mg/liter of NO2-N4from the

mg/liter oftotal (NO2-N + NO3-R) and report the results as NO3-N; multiply

NO2-N by co0Vect factor and report-results as'NO2'mg/liter;multiply. NO3-N0
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 described in the
informationcolumn.

2. Conditions: On the provided example data sheet, given the-EMP Training.
Guide with directidns for doing the calcUaltions, -with 15 minutes and
no assistance. . \

. 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.

*

8. INSTRUCTIONAL RESOURCES:

1. Available Media: Copies of EMP; two overheads: (6), EMP "Example Data
Sheet" and (10), EMP p. 47 "Key to Data Sheet"

2. Suggested Media: -Nona 1

C. INSTRUCTIONAL APPROACH (Sequencing):

1.*Presentation: Briefing (10 minutes)

a. - Use overhead (6), the headings on corumns, to show students the
values to be obtained.

= Read from a e:

A..Instructi 1 Objective, 1. Terminal Behavior

b. Assignment: Have students read EMP Procedures Q, R and 9.

c. While students have data sheet before them, use of@rhead (10) Which
lists the ways to calcdlate the desired values using the data sheet
format.

2.36 Page No. 20-29



2. Student *erformance and Evaluation: -(15 minutes)

As stated in Instructional Objective above, by instructor rating.-

3. Collect One Completed Data Sheet; from each studeht atthe end of
this lesson. :.

Page No. 20-30
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

$

SUBJECT MATTER: Nitrite + Nitrate Nitrogen; Nitrite Nitrogen and Nitrate Niitrogen

.UNIT,OF INSTRUCTION: Follow-up '-and Summary of Sufject Matter

LESSON NUMBER: 11 of 11

ESTIMATED TIME: 30 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: LLearner should have an opportunity
to as any questions aboutthe.procedumsnd -also 'should receive final comments
.about the reduction column, sample dilute and removal of interferences.

GANTRY LEVEL BEHAVIOR:. Learner will have performed-the entire EMP procedure toGANTRY
Total Nitrate4 Ni rite, Nitrate And Nitritet.(mg N01-N/liter +

41
JNI402-N/liiter, Mg\NO3-N/literand mg N0244/liter.)

A. INSTRUCTIONAL OBJECTIVE:.

1. Terminal Behavior: Learner will ,any unresolved quistions.about the
procedure, choosing sample volumes and rejecting calibration curves
answered. He should also be aware that the. EMP contains Procedure D,
Removal of Interferences.

2. Conditions: Copies of the EMP, data sheet,calibration curve and 30 minutes.

3. Accepted Performance:' by activePimrtiqipation in the 30 minute.wrap-0
sessiorils judged by the instructor.'

B. INSTRUCT1ONAL'RESOURCES:..

1. Available Media: EMP with Training Guide and pile overhead: (11) summarizing
"Removal of Interferences." Overheads 1 through 10 Should be available for
question period.

2. Suggested Media: No

C. INSTRUCTIONAL ROACH, (Sequencing)

1: PresentationLecture -Discussion (30 minutes)

a. Discuss, results of test if appropriate. Answer questiOns.

b. NOTE: EMI:I-Training Guide Section VII on checking column efficiency
and Miw to reactivate the column.

c.-NOTE: EMP TrainingGuide Section VII on use of dilutions:

d. Use overhead (11) summarizing "Removalopf Interferences."

e. Answer any remaining. questions.

2. Student Evaluation: Satisfactory partiCipation in the sessions as judged

by instructor.

:238 Page No. 20-31



7/

A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIMOL PROCEDUKS

for the

DETERMINATION TW OIL AND GREASE

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENTMTEWATERS

. INSTRUCTIONAL PACKAGE. WORKSHEET

National Training and Operational Technology Center
Municipal Operations and Training Division -

Office (if Water Program Operations
U. S. Eniironmental Protection Agency

CH.og.ipw.2d.6.77
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..PART II INSTRUCTIONAL PACKAGteWORKSH?ETS
, .

H. Determination of Oil and Grease .

41,

0 -

. T. The Federal Register (FR) issuance in Outline No. 1 of thi$ Guide lists

one method to determine Oil and Grease: liquid-liquid extraction with

trichloro-trifluoroethane,,gravimetric. .

1

2. The extraction and gravimetric method has been written-in the Effluent
Monitoring Procedure (EMP) format entitled, "Determination of Oil and
Grease."

3. The reference source for the EMP is 1914 EPA "Methods for Chemical
Analysis of Water and Wastes," p. 229. The only other FR source for

the procedure is:

a. 14th ed., APRA, ,"Standard Methods for the Examination of Water and
Wastewater," p. 515.

4. In the following Instructional Package Worksheet ,(IPVT) for the EMP,

eillIP

the lesson plswis for extraction and gravim c determination of
oil and grease in a WWTP effluent sample acid d to pH2.

lit.5. Each student is process one sample. The IPW equipment and reagent

requirements are based on this assignment. If you choose a different

assignment, adjust quantities accordingly.

Page No. 21-2,
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-GUIDELINES FOR-
INSTRUCTIONAL PACKAGE WORKSHEET

I

SUBJ

1
CT MAtfER: Determination of Oil and Grease

UN OF INSTRUCTION:
(

LESSON NUMBER: 1 of 1

sr

ESTIMATED ME: 2 1/2 hours ^
r

...---------

4W JUSTIFICAT4N FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know
how to p

;

rform an oil and grease determination since it may be required
by the p rmit system. -41

ENTRY LEVEL BEHAVIOR: The learner must be able to:
-1. Perform basic mathematical computations (additionubtraction,

multiplication and division).
2. Handle solutions of acids safely.
3. Understand the term liter, milliliter, -gram, and milligram.
4. Perform weighings on an analytical believe.
5. Clean laboratory glassware.
6. Prepare a desiccator for use
7. Use-ordinary glassware such as beakers, flasks, graduated cylinders.
8. Use a laboratory oven for drying_gjassware.-
9. Drill holes through a rubber stopper.
10. Bend acid fire polish glass tubing using a burner as a source of heat.
11. Use a laboratory burner. ti

A.-INSTRUCTIONAL OBJECTIVE
1. TerAinal Behavior - The learner will exhibit proper technique while

performing an oil/grease determination.

2. Conditions - The learner will have the use of the attached1MP, and 41
all chemicals and equipment listed in it

.3. Accepted Perfbrmance - The use of proper technique in performing the
test will be judged by the instructor.

B. INSTRUCTIONAL RESOURCES
1. Available Media

a. XT-56, The determination of Oil and Grgase
b, Color TV tape showing the use of a separatory funnel*
c. Color Tu tape showing the following items /techniques:*

i.%Use of pH sensitive paper
ii. Folding a piece of filter paper
iii. Placing the fitter paper in a 60* funnel

iv. Uie of thermometers

d. Color4/ tape showing a distillation setup fTo he used If the
solvent' will be distilled off at the end of the procedure)

*b and c above, areon.onp, casette

2. Suggested Media`- N6ne

241

1

Page No: 21-3



C. INSTRUCTIONAL APPROACH (Sequencing)

N.- 1. Classroom
a. Have the learners read the Brief Description of Analysis.
b. Discuss oil and'grease using XT-56, Determination of Oil and Grease,

and, or the TV tape(s).
t. Explain 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.l.lb. (Have the flasks in a desiccator in the

. laboratory ).

2. Laboratory
a. Have the learners do D.1.10 through D.2.14. (A break may be given during .

the 30 minute cooling period).
b. If desire4, assign someone to run a blank (see section'F).

3. Laboratory
*a: Have the.learners do.section E.

4. Classroom
a. Have ihe learner's do section G.
b. Final questions and discussion.

D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS

1. For each student:

4

0

One stopper/glass,tubing apparatus for applying suction to the
distilling flask. See figure 2 in the EMP

Source of vacuum (water aspiratoor-vacuum pump)

Hot water bath (80°C temperature needed)

Hot plate (must have continuou setting_ between its, lower and
4

upper limit; cannot have only Yckg, medium.and high settings)

Steam bath (large enough,to accommodate at, 1 distilling
flask, 125 ml size) '

Laboratoi-y apron

Safety glasses
,

Pen or pencil

Notebook (for recording data)

Distilling flask; 125 ml, with a 24/40 ground glass neck (Corning
t number 4100 is an example) - One flask is used for each determination.

Desiccator (large enough to hold at least:one 125 ml distilling flask)

Page No. 21-4
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.

, D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS (Cont'd.

Graduated cylinders, 10 ml and 50 ml

Ring stnd

Funnel, 60°, about 50 mm size

Separatory funnel with Teflon stopcock, 2 liter _

Ring (to support the separatory funnel)

Clamp (to fit neck of distilling flask)

Beakers,-1000 ml (1), 100 150 ml (2)

The rtiter separatory fUnnel should be mounted on the ring and ring

stand, and should contain 1 liter of sample already acidified to pH2.

-2. Shared:

Analytical balance (200 9 capacity), 1 per 4 students

Still, or other source of distilled water

I

E. IPW REAGENT REQUIREMENTS (MINIMUM AMOUNTS PER STUDENT) .

1,1,2-trichloro-J,2,2-trifluoroethane* (125 ml)

Lintless tissuesjimay be used in place of crucible tongs) (5)

Whatman'number 40 filter paper (to fit the funnel in D above), 1 piece

Anhydrous sodium sulfate, Na2SO4 (3 g)

*Freon 113 is menerarname used by E. I. DuPont de,NedOurs, Inc.,

ftr Os above solvent. TF and PCA are two'specifit grades of
Freon,113. TF is etter of the two. .GenosOlv D is the name

used by Allied Che ical Company for the above solvent. Either

Freon TF or Genoso v D May be used in the determination.

243
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL AOCEEURES

FOR THE

DETERMINATION OF AMMONIA BY AN AMMONIA
SELECTIVE ION.ELECTRODE

all6plied in
k.

'WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

Instructional Package Worksheet

P.

.

National Training and Operational Technology Center
Municipal 'Operation5 and Training Division

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

CH:N.am.ipw.1.6.77

244

no,

'

Page No. 2211



..

PART II INSTRUCTIONAL PACkAGE WORKSHEETS

1. The redera Register (FR) issuance in. Outline No. 1 of this uild:\*

I. Determination of Ammonia by an Ammonia Selective Ion Electrode

flo

lists ont m thod for the isolation of Ammonia from a water pl.,

i.e., ma distillation at pH9.5. In a footnote, #4, it aces:

"Manual distillation is not required if comparability data .repre-

tentative efOluent samples are on company file to show that this
preliminary step is not necessary; however, manual distilla ion will i

. - be required to resolve any controversies." .

11/The same FR issuance lists-three manual methods for the meaSurement
,

of the /tolated ammonia: nesslerization (far 0.05-1 mg/1)4 titration
(for 145.

),

mg/1) and electrode (for: 0.05 -1400 mg/1).

2. The electrode method has been written in the Effluent Monitoring
Procedure (EMP) format entitled, "Determination of Ammon' by an

Ammonia Selective Ion Electrode." The distillationoets1 ization

and titration methodsfor macro sample volumes are contai ed in the
EMP, "Nitrogen, Ammonia Determination." The distillation nesslerization

and Nitration methods for both macro and micro sample vol es are contain-

ed in another EM', "Determination of Total Kjeldahl Nitr en."' - ,

3. The 'reference source forthe Ammonia Selective Ion Elect 04ft\EMP-is 1974
EPA "Methods for Chemical Analysis of Water and Wastes," p. 165. This

'manual refers the analyst to the directions of the manu acturir if he is
using a specific ion meter. Thus, the second reference for this EMP is .

the Orion,* "Instruction Manual for Probe and Meter.' o other sources

for the procedure areolisfed in the FR.

)

.

4. The procedures in' this EMP

distillation procedure for
in the EMP, "Determtnation
procedure for macro sample
Determination."

. /

5. In the following Instructional Package Worksheet, the lesson plan is for 1
. ktermination of ammonia in a synthetic sampleWhicV may-or may not have
bden distilled.,

.

4 .1

6. Each student is to process two standards and two s4ples. TIt -IPW equip-

nent and reagent-requirements are based on this a igoment.. If you Choose

, a different assignment; adjust quantities accordi gly.,

are'oply for the measureMe

both macro and micro sampl
of Total Kjeldahl Nitrogen
volumes is also insOe'EMP

EP

of ammonia, The

olumes are contai6d
" The distillation
"Nitrogen, Ammonia

a

* :Mention of a specific brand name does not cdnsti> ute endorsement by the U. S.

invironmentaleProtection Agency.
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- GUIDELINES Fog
INSTRUCTIONAL PACKAGE,FORKS ET

SUBJECT MATTER: "Determination ofAmmqpiaby Selective

( UNIT O. INSTRyCTION:

ttSSON.i& I of I ,--.

ESTIMATED TIME:, 90 minutes 4

i 42

,, JUSTIFICATION :FOR THIS IpSTRUCTIONAL OBJ
r quired by many NPDES permits. 'It is
/Ants. The Selectivem4on,EleCtr&le Metho
orthisidetermination. ,f4b ' .

ENTRY LEVEL BEHAVIOR: The learner should have
'or have the skills taught there _

a.

Ion Electrode Method

The determinatioof 'ammonia is
'out in mdst w4stewater treatment

is.one of three Oproved- ods
V .

completed tile Basic* Skills course

A.. INSTRUCTIONAL OBJECTIVE: , - e
; 1.'.Terminal BthAVTOr: The,:learnerwill exhibit proper.tectnique while.

.

determining the aponia-nitrogen content of a distilled ammonia sample.-

2, Conditions: ,The'rearnr ill have the use of the .slab EMP and all
.

chemicals and equipment meted In addition the 1-earner should be
'given a copy of theEMP "NitrOgenl, Ammonia Determination." fOr use in the
-distillation ,procedure.shOuld this be required:

r4

ed Pe;formance: 'The use of proper technique
jud9 .tly.theinstrtittor.'

B.9 INSTRUCTIONAL SOURCES; .

-!. 41 .

1. lyailagfe Mediarr-1974 EPA "Methods for Chemical Analysis of Water-and Wastes,",
EMP.."Determination of .Ammonia by on *Ionia SeTective Ion Electrode,"

x overheads on slides of the filgures printed in the EMP..

in qerforming the test

.!!

etedMedia.: Seequenceon the Determination of Ammonia by' an
n a e ect ve' onliectrode.

4V, . 11 -1
1

.

C. PSTRUCTIORAL APPROACH (Sequencing)

f\ Classroom (3O minutes) The instruc or Should discuss, the advantages and

disaAvantages ofoUsing the, electrode. Cover the procedures necessary to, place,the electrodein operatidn including the calibration of theineter.

S..7. Laboratoni,kriefing-classrbip minutes) Cover what the learner should

do' in the laboratory, tneludin he, equipment and use and preparation'Of

.standed

3. Laborat '(40 Riflutei) etermine the ammonia ton

bee previously est14,14.
Mfrs-

4-
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4. Classroom (5 minutes) Final, discussion of the procedure.

D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS: (2 standards, 2 samples)

1. For each student: ,

1 apron
. 4 beakers, glass,,150 ml

1 cylind6r,.grailloted,rt00 ml
-1 pair safety Apses

1 pencil*, wax :'

1 pipet bulb
1 pipet, 1 ml volometrjc..

stir plate arid,bar
1 wash bottle' .

I

2.'Sharedk

1 Orion* Specific Ion Meter; Model 401, 407 or-407A per 3 students
if can alternate uselvith veer lab work.
1 «Orion* Ammonia Electrodes Modal 95-10 per 3 students-if.alternkting
lab work.

E. IPW Reagent Requirements:

(minimdi aunts per student),

100 ml 0.1-mg NH3-N/liter
100 m1._ 1.0 mg 10-11-N/fiter
100 ml samplelong, concentratfon-between 0.01,
100 ml sample two; concentration betWeen,0.01

4 ml odium hydroxide 1041
-500 stilled water, ammonia-free

lir

t
to,1.0 Aig NN-Nflim
to 1.0 mg NH3-Npf

1-1111Mention of at particlgar brand name does ,not constitute` endorsement
by the O. S. ,Environmental Protection AgOncy.

0,
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