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PREFACE

1-6 THE USER Of 11-11,5: MANUAL

?
i tor ing Requirement

Withliassage ,of the,- Fetiera,l, Wader Pollutlon Cirtrol Act Amendments of 1972
EPixbli .}0. .-12-500), a new Aratit/ program was created to replace.and improke

sil'te earltel* permit Syiterwhich existed under the,1899 Refuse Act.

:Urider .ttw 1972 'Pict, the lin itert State's Etivi ronmenta 1 Prote ction Agency is
required to,estabfish.national effluent limitations and national treatment
perf6raiance standards for' all- sources of`water _pollution, including not
only MunitiOztl-iiitcharge6:. but' also; factories, animal feedlots, 'and power

TheSe effltient limitations are the maximum amount of a pollutant
that ,any discha:rge may release into a water, body.

In.ordet to- itrstre that theprescribed effluent limits are met, very
schai:ger'yi.s. recitiired to obtain arf NPOES (National Pollutant ischarge

,E1=hiiAatibri Sytem). Permit. Types of-water discharge sources for which a
+. ,Petritt Wi-A required irfclUderaiunicipal wastewater treatment facilities; manu-
- factt-g!..Ing plants; agriCulture,:forestry, mining and fishing operations, and

6rher ,,serviCe, wliolesaTe, retAil, and commercial establishments having opera-
7,,tiOC4:WtTtch result in gtscharge of water to the Nation's bodies of water.

,

The- tiii4S- PerMitaki-,not- 44.icense to pollute. To thg contrary; a Permit
.stiOulate.i. what May =bedischarged, end h4w ,much -may be discharged over a
4tafinei-per-iad of rime. EathPermit is thilored to the discharger, and
sets specifit i`mit, cM each effluent.

Furthe:rmore, -the fiPDES Permit also requires dischargers to monitor their
'Q e,ffluentlo_ perforMing specified tests and measurements at designated fre-

quenaes specified the individual Permit, and to report the amount and
nature -of all 'waste- -tomponentS discharged.

Trajnitit t g associated. with 5.01 f i tor i ng Requirements
. r

Cortipt :wrttf -.NPDES requires that al.I specified tests and measurements be
f

Performectipaccirdan'ca-withmethod,s speciAlkd by EPA and announced in the
_ federal Register,, 061,y -jAniier very limited conditions are deviations from
4Peoffieci,otetticsd .acceptable.

-'
),"These,reqUiramenteare the basis of an immediate, massive, training tlieed to
peovide' the:;respitiihsible -Waste water treatment personnel with the kfrOwl edge

reiittfrLed 'tti'coMply with the self - monitoring requirement. There
14'at40.reiiitht_ar'wlde range of initial Capabilities for performing the test,s

t°4119es-from the situation in the l'arqe, fully-staffed,
fu-llyfeltripPecl'fititfti.in- which 'little or no training is required, through

5hichar r4 :i4i.14 thi'Hroited staff i smell, inadequately-equipped
'tec,inties, In :Wtiitli,-at. rit4eient there it little or no capability f'br

-.I'kthtorinfrift the tests and measurements._

v.pip:o4;11.,7,71
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This is one of several special short-terM courses recently developed'and
currently under development by the Environmentall%retection Agency and
associated educational institutions, This Instructor's Guide is intended td
assist other training organizations in conducting training of ,was y water ,

treatment plant operational personnel in the tests, measurements, and report
preparation required for compliance With their NPDES Permits.

TRAINING AVAILABLE OR UNDER DEVELOPMENT TO MEET

SELF-MONITORING REQUIREMENTS

Title

Basic Laboratory for Self-
Moni.toring Tests and Measurements

Self-Monitoring Procedures Basic
Parameters for Municipal Effluents

Effluent Monitoring Procedures-
Metals Analyses

Effluent Monitoring Procedures:
Nutrients

Effluent Monitoring Procedures:
Flow Measurement and Sampling
Techniques

Any of the analytical courseI of .

EPA National Training and Opera-
tional Technology,Center for
specific Permits

ii

Workers should take this who:'

Have ,little or no laboratory experience

or training, and need to develop basic
skills including use of balances; pre-
parationparation of solutions and reagents;
names, cnaracteristics, preparation
and care of common laboratory equipment
supplies. This course prepares students'
requiring such training for entry into
the following named courses in which
procedures for designated tests and
measurements are learned.

Have batic laboratory skills, aS desig-
nated,above, but need to learn one or
more of 'the procedures required for most
or all municipal effluents°,incluUing BOO,
fecal coliform, pH, sJspended solids,
flow, -and reporting of r'esults.

4

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

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

Have made arrangements whereby the required
laboratory procedures are performed else-
where by contract or other special.rrange-,
ment, and who are required only,to collect and
care for samples, and to make such'tests and

r.

measurements as must be made at the sampling
site.

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

0



A Personal Nate, to the User of this Guide

.

The need for providing this training, and the nature of current efforts of
the Environmental 13.roteCtion Agency to-meet this need have beep discussed in
.foregong paragraphs.

-It is. an,oversiMpIification of -a clasStic'quotation to say that all that is
need -to conduct training is to "put Mark Hopkins on one end of a log and,a,.
stu nt oh the.other."--It is almost as Imuch an oversimpliification to say, that

' all that ts'needed to conduct a course, in,to bring together the students
and the instructional staff in a classroom and laboratory equipped with re-'
guisite equipment'-arid supplies for the'instruction to be delivered.

,A-sort course such as this, itolving, both classroom instruction and labpra-
.

tory application, and Wlth -critical learning outcomes to be achieved within
'a limited period of time, absolutely requires. careful, detailed planning,

'preparatto, and implementation. -Meticulous attention to detail and effective
staff ,teamwork are essential at every step of course planning, development,

.arid fmplementation .

0

The purpose of this Staff Guide is to provide you, the training staff member,
with practical'assistance sin presenting this course in your own
facilities. The Guide is a resource. It is not a blueprint to be followed
'rigidly or unthinkingly, Even with this guide or any other form of assistance,
you- will have to plan, to thilik and to prepare in order to perform effectively
,incondUtting this course. On the Other hand, Guide should be helpful in
,redUcang,the amount of original development work' you will have to do, and it
should be%heiefut in suggesting'factors in course planning and preickentation
which otherwise might be ignored or glossed over.

Yoti are invited, in act requested, to participate actively in making. this
Guidta document which effectively represents the best experienceof
all"in planning, preparing for, conducting and terminating this course.
Please provide this Offi,ee /ith your constructive suggestions for strength-
ening and improveing upon his Guide, based on your own experiences in conducting
the course. Your recommendations will be fully considered in future editions
ofthis and other Staff Guides for othercourses of this series. In the,.
event that gbestions arise in interpretation of any aspect of this Instructors'
.Guide Please write or call:

-Director, 'National Training and Operational Technology Center
Office of Water PrograM Operations '

EnVironmental Protection Agency
OH 45268 .

jeleptofte: (513) 6844501

Fermat ofAhis M4fitial
,

'.Tii_marlual Consists ,of two major parts. Part I is4oncerned with administrative i
aspect of plopping, prepar'ing,, and conducting theturse. Part II consists of
)guidance tb the instructional staff on the technical content, learning,objectives
tobe:achieved by' the students, and lesson -by.- lesson instMuctional guides for
-each of the several Self-monitoring procedures covered in this course.

_ P ;



Part I, whiCh irrtnediately follows, wiil,h0.e glikatest,v-alue to those conducting
this course 'for'',the first tirrie,or for the firs fewl!timeS. With'OraWce in "-

conducting the training most organTatiom will develop their own adaptations
and ramifications df this plan to meet th6-Vowri requirements and the spettfic
situation.

It is_strongly,'urgecl-that each in-stitUtion -conducting this training course
develop its own .formal,yersion of such a guide as this. "Staff 'does change;
new personnel require indoctrination inCtraining on standard- procedures of
the organization they have )oi4ned. Rules and 'procedures promulgated.by,
'regulatory authority do change; such r:hange,S will require adjustment in course.
content. with repetition of specified tasks, many Staff members, hokver

r. dedicated.,, do slip into unconscious va-ri.ations in practice of emissions /n
details' which can subtly thange-:thtiit'charat:trlof the ,course. A to.rmal plan
and guide, dorici-ovtly studied and-rolltwed, can help the training instructor
and the administrator to avoid many pitfalls.

"Intelligent use of a plan such as this, with variations as proven necess.ary,"
can go. far in keeping this course harmony with the needs of the student-y
and with requirements- of regulatory authorities. Above all, the course shoulci
remain free of the distractons and last-minute correctiOris of errors or
or- 1- s,Cons dis,covered at untimely, stages in coprsi preparation and presentation.'

V



PART I - COURSE PLANNING AND MANAGEMENT
,

A. Course Plan and Wdri4ing Aliedt.11.0

This"sectibn considers 'f'qe toOlcS:

Responsibilities in serf-Monitoring. training

A
ti

It is an inherent responsibility of anyleacher,to provide a learning
situation which giVes'qCs.tUdent,the best_possibleNopportunity to develop
the target. level of riledge-and skills.

In addition, and not to Oeoverlooked,,thiScourse involves a responsibility
tp, the regulatorx ag46c.Io,a'ssirrethat-stOdents acquire specified knowledge
and skills and"tha-t,these-ski.11s_aTe'acquired to a level such that data re-
ported by the student willbe-aCCepted as reliable by the regulatory authority.

Announcing the course ..

. .s:.

section,giVesexamptes of .course announcements, and identifies specific
r ration which shotild:bes' pi-ov.ided in any course announcement.

,a/

Sul/friary plan for the course

This is a one-page summary of the course plan in which the reader can
discover the subjerctmatter,:mverage,fdays and approximate time allocations

,

and the designat4on of :ttei 1;nSfruttional specialty involved in presenting
the instruction.," s:

a
.

Sample course Schedule

This covers the same inforaition'as-the summary plan. The format is
different, providing a day-bi-c16, ho4r-by-hour Class schedule, This
schedule-format has been found roost practical at EPA training centers
for more than ZO years: lt,wor4,_It...is, recommended for yotr use.

Milestones in course plan-nyng. pfld preparation

Each memlier of, tie' training:it:a-If-, his individual and cooperative duties in
planning anci_cOndiictilig Much of the responsibility of each
staff meriiber,is OutTinedLlaterf,in- this .Guide in the section on Training
Staff (Outline -The'ltijotorie,.chart.shown here is an example of a plan
to accomplisn_ necessary tast's in a timely manner. It is necessary that
each . trainiog institut4on-develop its-own logistics of course preparation
to meet_the situation_at: hand. urged that d formal milestone chart
be developed-.1'.,-

I
1. Respons b-i tori Training

_

taCh Fermat 1.iStiett .litlef.r-.the National Pollutant Discharge Elimination
System (tipDE:S1 ncludet: kograft,Of required self-monitoring analySes

'. -of 'effluerfts. wd.-re clitilting of results at prescribed intervals.

AT. EMP 164. 1 ) . 2. i.277'

-a
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9
1) The methodology to be followed ip peraforming the self,monitpring

tests and measurements is described in is'suanees in the Federal
. Register (FR).

2) In some cases, Awo or more alternative preceute5.:lre available`
to the analyst for compliance with monitoring requirements.

3) Provisions do exist whereby the regulatory agencies (State and EPA)
can recommend and permit use of methods not listed in the FR., .Pro-
cedures for orderly application of accepted methods are described'
in the FR issuance at the end of this section. It cannot be,too'
strongly emphasized that the Permit-holder does not have-the,
authority tcl make a 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

1) Methods taught in this and associated courses delilopip by EPA
are limited to thoe most recently prescribed in7tsdances-of
'the FR. .

11

2) Usuellyowhen alternativb methods are available, the course will
include only one of the alternatives. In planning the details of -
a specific course offering, a training representative should in
every ease consult withresponsible representatives of the
-regulatory agency in the area in which the course is conducted.
This consultation should include determination of:

a) Which, if any, of mr e than one alternative analytiial method
is preferred (or rehlired) by the regulatory agency for the
Permit-holders under its jurisdiction?

b) What, if any, changes have occurred since the last course
offerings which require adjustment in-course content?

c) What advice does, the regulatory agency have to offet about
the planned course presentation based on problems ecountered
in implementation of self-monitoring procedures, and in obserVa-
tions of performance of past graduates from previous offerings,
of the course?

4
3) The training institution which fails to apply these elementary

practices, with a result of sometimes teaching inappropriate
methods, stands in danger of committing a serious disserVice to
those it purports to server

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 measurem4hts in
accordance withltiethods approved by the regulatory authority.

12
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c. Responsibilities Accreditation of Students

1) Successful completion of this Course of training w111 be a factor
used by many_regulatory agencies in.the accreditation or certifi-
cation of treatment plant personnel .to perform self-monitoring
tests and measurements.

I 2) The tnstructional staff has a 'responsibility to provide a 1-earning
experienCa through which the qualifying student will have every
expectation of beirig able to perform the required self-monitoring
procedures in a satisfactory manner on return to hi's normal working
environment.

4 3) Student Evaluation and Testing

For permanent record of quali-lication and performance, a record
of student performance should be made

a) Tests (both written and applied) should be criterion tests,
i.e., designed to demdfistrate ability of the student to perform 4.
the required analyses, as contrasted with tests designed to
develop a comparative rating of the individual students.

b) Written tests should be strictly applied to the procedures
A

being taught and should be appropriate to a written answer.
Thus definitions, matters of specific information, solvina7of
problems, and matters are appropriate to written tests.

0 Many students will take alarrrit written tests, and may not
perform up to expectations due to this alarm. One means of
alleviating this fear.is to give open-book quizze' but to expect
a high standard of perPormance. It is pointed out here that it
is more 'important for the student to know where to refer for
needed facts and to cheeic4pthese factS,.than.it is to demonstrate
rote memory. The memory wfill come with praCtice of the test
procedures. e student should learn'to cheCk the facts when
in doubt, rather than to risk a blunder.

d) Much of the studenteevaluationSwill'be based on performance in
the laboratory. It will be appropriate to keep records on such
factors in student perforolance as:

(1) Accuracy in following directions as given,

(2) Remonstration of acceptable manipu.lative skips,

(3) RepOrting of labiratory results falling within acceptable

0

reiltinonship to a class norm; and other factors as
de tud by the instructor.-

fF

e) Each instructor is respon%ible for reporting the quality of
performance of each student for the procedures for which he

' has primary responsibility. These reports should be written, and
they should be made a part of the permanent course record. This

'coursci, plan provides for having at. least two instructors in the

laboratory during all laboratory phases of the course. At any

1-3
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given session, one instructor will be the designated primary
instructor, with. others in a supporting role.' TO Make a system
like this work satisfactorily in evaluation of students and to
assure consistence in student instruction each member of the
instructional team has defninte, if implied, responsibilities.
These clude:

) The primary instructor is the individual who reports on
acceptability or non-acceptability of student performance.

,() The instructor-assistant(s) must instruct students in the
same way es designated by the primary instructor. Introduction
of individuality in manipulative procedures, order of pro-

.

ceeding with a test, etc., can only confuse the student.,

(3) The instructor-assistant(s) should bring the problem-student
to the attention of the primary instructor at the earliest
possible moment. This is to provide maximum opportunity to
correct problems which might result in failure of the stude:lt
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 relationship's with each other
throughout the course. Differences of opinion will arise among

. individuals of any instructional staff. These differences must
be resolved outside the classroom and laboratory. Furthermore,.

these differences are not subjects for airing with students at
any time.

4) TO Nonqualifying Student

a) There is a job/financial icplication to any Student failing to
qualify for any of the analytical tests and measurements included
in this course. Therefore instructors should be particularly
careful to document .the reasons fat` any nonqualification.

b) Any nonqualifying student should be entitled to be informed on
the reasons why he is judged nonqualifying.

c) Ideally, an opportunity should be provided for nonqualifying
students to have another chance to correct deficiencies in
their performance. This could be accomplished through a number
of different approaches such as makeup. work (evenings) during the
course itself, through repeating the training module in which
acceptable results were not achieved (at a mutually agreeable
time for the student and for the instructor), or by enrollment

. inutdre offering of the course with participation only in
the module which was failed the first time around.

4

1-4
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Title 40 Protection of Environment
CHAPTER IENVIRONMENTAL

PROTECTION AGENCY
SUBCHAPTER 13WATERPROGRAMS

:FrlL 630 4,

PART 136GUIDELINES ESTABLISHING
TEST PROCEDURES FOR THE ANALYSIS
Of POLLUTANTS

Amendment of Regulations
i.>1 hi:4' 9 1975 proposed amendinert,
tl'e Quid. Imes Establishing Test Plc-

cedures for the Anahsis of Pollutants
'40 CFR 136, were published in the FED-
, sAi REI;ISTER 40 FR 24535) as required
ht set tIo :::04g of the Federal Water
Pollution Control A, t Amendments of
1972 ;86 Stat 816 et sec] , Pub L 92-500
1072, hereinafter referred to a-, the Act

Section 304' g , of the A, t requires that
the Adrminstrator ,hall promulgate
.milelines establishing test procedures

pollutant:. that -hall
,ucliaile factors cc hich must ue pioc 'tied

1, am certification pursuant to am-
t,on 401 ;;f th 4 or 2 am, permit ap-
p11 t ; se, Lon 402 of the
fv, t Su n t, p: iceduri, are to be used

permit appiir a',t, to demonstrate that
effluent d, charge, meet applrai5le pol-
lutant uisc barge : rn.tationi and by tne
States and inforcernent
in routu e or r udorn mori:oririg of ef-
fluents to ter,. cornri ril Pollu-
tion control measures

Interested pe,som ..ere req iesteu to
sabmit v. ritten r suggestions or
objection, to tre proposed amendments
by September 7 1975 One hundred and
thbrt.;,-n;e letters t erc receiled (loin
coftienters Ii.c f cltegones of
organizations 'Aire represented by the
commenters Federal agerr.es accounted
for tv, enty -four responses State agen-
cies accounted for twenty -six responses,
local agencies accounted for seventeen
responses, regulated major dischargers
accounted for forty-set en responses,
trade and professional organizations ac-
counted for eight responses, analytical
instrument manufacturers and vendors
accounted for seven responses, and an-
alv tical serc.0 e la-bora tones accounted
for six responses

All comments A e ,arefull; evaluated
na a technical reviev, committee, Based
upon the re iew of comments, the follov,

g princet (al changes to the proposed
,imendm is were made

Dofinitionc Section 136 2 has been
.,mended to update references Twenty
f ominenters representing the entire
pectrum of responding groups pointed

out that the references Cited in 33 1382
f 136 2.g , and 136 2,h) were out-of-

date 5t, 1362;f 1362,g, and 1362(h),
respectively have been amended to show
the following editions of the standard
references "14th Edition of Standard
Methods for the Examination of Water
and Waste Water, "19'74 EPA Manual
of Methods for the Analysis of Water and
Waste," ami 'Part 31 1975 Annual Book
of ABTM Standards

(B, Identification of Test Procedures
Both the content and format of 1 136 3.
"Table V, List' of Approved Te:it, Proce-

,RULES AND REGULATIONS

dures" have been revised in response to
twenty -one comments re vederin f ro
State and local governments, ajor regu -

m

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 procedures
of the United States Geological Survey
which are equivalent, to pretlou4y aP-
prm ed methtxis

,2, The addition of a fifth column of
rni,cellaneous references to procedures
which are equp,alent to previously ap-
proved methods

,3 I Listing generically related param-
eters alphabetically withih four subeate-
gones bactejia- metals r4itological and
residue, an by listing these subcatekog
headings in alphabetic sequence rel-
ative to the remaining parameters

4, Deleting the parameter "Algicides"
and ov entering the single relevare
(ale Pentachlorophenoi by its &Mi-.cal name

Clan eniition of Tet Parameters
The cormitions fur anal Is of tever14
paratnetsr, have bteni more specifically
defined ems a,result of comment., received
b. the Agenc:.

1) In response to five conunemers
representing State or local governments
major dischargers, or , analytical h')-stru-
ment manufacturers, the end-point for
tne alkalinity determinat: in as specifi-
cally designated as pH 4 5

'2, Manual digestion and a. filiation
are still required as necessary prelimi-
nary steps for the Kjeldahl nitrogen pro-
cedure Analysis after such distillation
may be by Nessler color comparisOn,
titration electrode or automated pheno-
late pro(edures

'3, In response to ei&ht commenters
repre4entative of Federa and State gov-
ernm/nt- major dischargers, and ana-
lytical instrument manufacturers man-
ual distillation .art pH 9 5 is poa soet,ified
for ammonia measurement

D Nek Parameters and Analytical
Procedures Forty-four ner: parameters
have been added to Table I In addition
to the designation of analytical proce-
dures for these new parameters, the fol-
loaing modifications have been made
analytical procedures designated in re-
sponse to comments

(1) The ortho-tolidine ure was
not approved for the me rement of
residual chlorine because of Ls poor ac-
curacy and precision Its approver 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-phenylenechamine (DPDi
method is approved as an interim/ pro-
cedure pending more intensive laboratory
testing It has many of the advantages
of the ortho-tolldine procedure such as
low cost ease of operation, and also Ls of
acceptable precision and accuracy.

2 The Environmental Protection
Agency concurred with the American Dye

. Manufacturers' request to approve Its
. procedure for measurement of color, al&

copies of the procedure are now availablE
at the Environmental Monitoring and

Support Laboratoi:, qiincinnati EMSL-
CI

(3) In response to three requests, from
Federal, State governments and dis-
chargers, "hardness, may be measured
as the sum of calcium and magne,luni
analyzed by atonic absorption and ex-
pressed as their carbonate,

(4 The proposal to lumt measure-
ment of fecai, coliform bat tend in the
presence of ctlorme to only the Mo,t
Probable Number" (MFN) procedure has
been withdrawn in respoil=e to requests
from forty-five commenters including
State pollution control agent ies permit
holders, analysts treatment. plant op-
erktors and a manufacturer of analyt-

eaf supplies The membrane filter (ME,
procedure will continue to be an ap-
proved technique for the routine meas-
urement of fecal coliflorm in the
senile of chlorine However the
procedure must be used to resolve con-
troversial situations The techniqu9
selecteciesby the analyst must be reported
with the data

(5, A total of fifteen objections re-
Presenting the entire spectrum of corn
nAtriters, addressed the drying tempera-
tures used fop measurement of residues
The we of diffe'rent temperatures in d ry -
itg of total residue dissolved residue and
suspended residue was cited as not allott-
ing direct intercomparabilitv 5etAeen
theipe measurements Because the intent
of delginating the three ,,eparate residue
parameters is to measure separate waste
characteristics flow drying temperature,
to measure volatile substances, high dry-
ing temperatures to measure anhydrous
inorganic substances, the diffeience in
drying temperatures for these residue
parameters must be preserved

.,E Deletion of Measurement Tech-
niques Some measurement techniques
th33,t had been proposed have been de-
leted In response to objections raised
during the public comment period
44(1) The proposed infrared spec-

trophotometric analysis for oil and
grease has been withdrawn Eleven com-
menters representing Federal or State
agencies and major dischkrgers claimed
that this' parameter is defined by the
measurement procedure Any alteration
in the procedure would change the def-
inition of the parameter The Environ-
mental Protection Agency agreed

(2) The proposed separate parameter
for sulfide at concentrations ,below
mg'I, has been withdrawn Methylene
blue spectrophotometry is now Included
in Table I as an approved 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 Holding
Times Criteria for sample preservation
and sample holding times were requested
by several commenters The reference for
sample preservation and holding time
criteria applicable to the Table I param-
eters is given in footnote (1; of Table I

(cji Alternate Test Procedures Com-
ments pertaining' to 136 4. Application
for Alternate .Test Procedures, Included
objections to variotr obstacles within
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these procedures for expeditious ap- ^Waterside Mali, 40( NI Street, SW ,
Washington, D C. 20460, during normal
business hours. The EPA infdrmation
regulation 40 9PR 2 provides that a rea-
sonable fee may be charged for cow., ing
such documents

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

Dated November 19,1978

proval of alternate test procedures Four
analytical instrument manufFturers
commented that by limiting of applica-
tion for review, and or a-pproviV of alter:
nate test procedures to NPDES permit
holders 1 136 4 became an imPediMent to
the commercial deelopment of new or
imprcaed measurement dt,vices based on
new measuiement principles Applica-
tions for ,u,h reyiea and or approval,
will nos be accepted from any person
The' intent of the alternate test pro-
cedure l to alloy the use of measure-
ment systems a Inch are kadwn to be
equivalent to the apprcaed test pnc.c-
dures in asle cater discharges

Applicatiobs4or approval of alternate
test procedurqs applicable to-specific dis-
charges alit cbritir,ue to be made only by
NPDES permitaltolder, and appro,,a1 Of
such applications a ill be made on a
case -b5 -case basic by the Regional Ad-
ministrator in ahose Region the dis-
charge is made

Applications for appro al of alternate
test procedures 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 applica-
tions should include' a complete methods
write-up, any literature references, com-
parabljity data between the proposed al-
ternate test procedure and Ale already
approved by the Administr The ap-
plication should include precision and
accuracy data of the proposed alternate
test procedure and data confirming the
general applicability of the test proce-
dure to the industrial categories of waste
water for atich it is intended The Di-
rector of the Environmental Monitoring
and Support Laboratory, after review of
submitted infortnation, will recommend
apprdval or rejection of the application
to the Administrator, or he will return
the application to the applicant for more
information Approval or rejection of ap-
plications for test procedures intended
for nationwide use will be made by the
Administrator, after considering the rec-
ommendation made by the Director of
the Environmental Monitoring and Sup-
port Laboratory, Cincinnati, Since the
Agency considers these procedures for
approval of alternate test procedures for
nationwide use to be interinillrocedures.
we will welcome suggestions for criteria
for approval of alternate test procedures
for nationwide use Interested persons
should githrtilt their written comments in
triplicate on or before June 1, 1977 to'
Dr Robertil Medz, Environmental-Pro-
tection Technologist, Monitoring Quality
Assurance 'Standardization, - Office of
Monitoring and Technical Support (RD-
680), Environmental Protection Agency,
Washington, D C 20460
, (ID Freedom of information A copy

of all public comments, an analysis 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 ivt the Environ-
mental ProtectiOn Agency Public Infor-
mation Reference Unit, Room 2922.

JOHN QUARLES,
Acting Administrator,

Ent ironmental Protection Agency

Chapter I, Subchapter D, of Title 40
Code of Federal Regulations is amended
as follows

1 In I 1362, paragraphs .f ,g,, and
h , are amended to read a.s folloas

k .1 36 2 lb 6n111011.

Lb Standard Methods' means Stand-
ard Methods for the Examination "of
Water and Waste Water, 14th Edition,
1976' This publication is available from
the American Public Health Associatiop,
1015 18th Street, N W Washington, D C
20036

(g) means Annual Book of
Standards, Part 31, Water, 1975 This
publication is available from the 'Ameri-
can Society for Testing and Materials,
1916 Race Street, Philadelphia,Pennsyl-
vents 19103

1h, "EPA ,Methods means Methods
for Chemical Analysis of Water and
Waste, 1974 Methods Development and
Quality Assurance ResearchLaboratorY,

National Environmental Research Cen-
ter, Cincinnati, Ohio 45268 U S Ens I-
ronmental Protection Agency, Office of
Technology Transfer Industrial Envi-
ronmental Research Laborata.), Cincin-
nati, Ohio 45288 Thi, publication is
aa.a,lable from the Office of Technology
Transfer

2 In g 136 3 the se, and _entence of
paragraph (1)) LS amended and a nev.
paragraph ,c) added to read as

s

k 136 3 (t!, ntift: ellon of 14 -1 pro. 4-dum

4b, Under such circumstances
additional test procedures for analysis
of pollutants may be specified by the
Regional Administrator or the Director
upon the recommendation of the Direc-
tor of the Environmental Monitoring and
Support Laboratory, Cincinnati

(c) Under certain Circumstances the
AdrhiniStrator may approve upon rec-
fammendation by the Director Environ-
mental Monitoring and Support Labora
tory, Cincinnati, additional alternate test
procedures for nationwide use

3 Table I of 1.136 3 is revised by listing
the parameters alphabetically by adding
14 new parameters, by adding a fourth
column under references listing equi,,a-
lent United States Geological Survey
methods, by adding a fifth column under
references listing miscellaneous equiva-
lent methods, by deleting footnotes 1

through 7 and adding, 24 new footnotes
to read as follows

Taal.' I 14st of aoproc,,t frefiprOcrdui

P.m) .444 r or 4 ublia

1,2. ft, ncc
(44 -14th ed tr3444) nog ) ()Le,

1.4»/) »1 EPA standard appro..) )1
method, method. Pt 31 1'4(10 ID. th1

1'O or /owl /
ARTM

1 AcictIty wo CaCO1, atilli- Ilertrametrie and paint
grams per VW (pH el 5.2) or phenol-

': ANannity, se CsCI),, 'egg- 13 te titration
sad point

rams raw Met. to pH 4 5) manual.
et aolarnated et puler
lent autwewated method.,

dletillairon
wed by

/.(,:ti.17

6trotjen. Jec-
Nods, Automated ph.-
asiate.

S Ap.monia N,, ru6114yrame
r Iltw

BACTFRIA
4 4 onforrn (fecal) nambeN per

103 tell.
( oillorm 'Gcal,4 In presence

of chlorine, number per 960
1,31

( obfonn (kart,' number per
100 ml.

rollform (total) . In prawn,.
of chjoi;ine, (ignitor pot MO
ml

Fecal streptocce-c1,, 3Iumber
per 106 ne

0 Fleneldine, mIlllerame per liter
10 biochemical oinen demand,

5-4 (11001), MIlherams per
hew

11 Bromide milligrams per fit./
12 ( Monical oxygen demand

II Of », milligram) per liter
13 ( monde ntlibtrame per liter

,)e f.) fi).14), .4 nd of tble

NPN 1.0). 311.,
,i re

do

11PN 1 enerohrane filter
otlh enrerliment.

11FN memlrane 5Iter
plate wow.

oiklationeolonnutric
Winkler (Arid. modifies-

Ilion OS electrode method

Titrtmetrie Iodine Iodate
Inehrotnete retina _.

Payee nitrate, meewerie .0-
- trate or watonreted ordor)

entrie ferricyanida.

1 27344) 116 '6(3-)

3 re lit 4) rem)

410
1(0 III ,CI4)
146
IN 614

o22
137
122

621,937

016

116 ..
vas

913 _

947

1.43

(43)

1(36)

(bo,

oo,
(17;

14 123
20 550 472 124 4 (61(15

(17)

Ye 104 165 1 (616i
31 414 11 (44)
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RULES AND REGULATIONS

§ 136.5 ApproNiil of alternate tem, pro-
reduirem.

,e) Within ninety days of the receipt.
by the Director of the Environmental
Monitoring and Support, Laboratory,
Cincinnati of an application for an
alternate test procedure for nationwide
use, the Director of the Environmental
Monittring and Support Laboratory.
Cincinnati shall notify the applicant of
his recommendation to the Adminis-
trator W approve or reject the aiplica-
thin, or shall specify additional informa-
tion which is required to determine
whether to approve the proposed test
procedure. After such notification, an
alteniate method determined by the Ad-
ministrator to satisfy the applicable re-
quirements orthis part shall be approved
for nationwide use to satisfy the require-
ments of this subchapter, alternate test
Procedures determined by the Adminis-
trator not to meet the applicable require-
ments of this part shall be rejected
Notice of these determinations shall be
submitted for publication in the FEDIKAL

'12zoiszat not later than 15 days after
such notification and determination is
made.

[FP. Doc 78-35082 Plied 11 30-78 8 45 am]
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Cpce*e

ai-Coursd Avaqability.- ..
- 4

'' ;", , "- .

Course. availability is most -likely to be established through one
... .pf"two_Medjanfsms: , '-- 4

...,

. , .

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

des'igoated perunnel to appear at a specified time and place for
traiOng',-04,1p .

. . ..

. .

2) The cburbe.may be planned by a training organization which sched-
,uTmand publicly announces the course either os a special offering
or aS'ao-,e4eMeht of 'an overall curriculum -of training.

Res0Onsibll4ty:for Course Auouncement

All training organizations should establish and maintain mailing
sts of-offioiays, organizations and interested individuals to whom

Araining announcements should be addressed.

v 4
-Course announcements! should be released by the training organization

and/Or the Sponsoring agency (if applicable)..

Wben'.a specq4ai course -or ering is planned at .the request of management
or regulktory authdrity.with identified class' participants,, it usually

;.1'%-best for the requesting authority to make the announcement.
, .

_

c..' Types of Course Announcements

1) Training bulletins, or' catalogue0(are widely Used by established
trainqig drganizations,'a4d should, be used for announcement of
'this dourse, when 'offered as part of an 'on -going curriculums of

eourset.,

Special fliers or br?chures should be developed for public'
,announcement through established mailing lists: These releases
:mai.be,usedlor regular offerings Of an on-going -curriculum of

-s.OurSe4 but they are:particularly applicable .when a ;special
offering:Of-the courSt,is,planned.

.13 The coUrle may be announced .in a journal, newsletter or 'other,

.,pgriodical'widely read by the personnel for whom the traintrl
Antend40:

.

-,4TIThesourSse may_ be announced by personal letter or other direct
--cOMmutiUation;10th aAtudent assigned to take the training:

d..Ti-mirn-of Court?. Announcement,' .

.

Trtining caralegties or bOleetins Usually are for a period of one.

-year:or more, 'Accordinglx,.the prospectf4e student should have '

,,from three months to one year of.adVance notice of the training. .



When the course is a 'specfal.,:irtering,aphouncedo through, a flier or .
other special litechanisnt, at,7 least 90 days, 'should. be .proVided betieen:
ate' releaseof the 'annoUnceriie.ot :and'ttlet start cif-the course." There'
are at leaSt.two reasons for thiS:' ,t.

,

I) Permits course. applicants. tb seduretenecessary;
attendance, and to make ,personal 'scheduling arrangements;. arid;

.
, .

2) ProNes course preSentstioh", staff With lead time for coUrse ,
preparations, 'acquiring 'peeial instructional mateitial's, pre-;
parati-on of- laboratprySUppl2feS Ana ,etiuipmenti And related tasks.

e. Information .Provided iir CoUrse AnnOuncements
1

The fal 1-owi ng. s,t should be_ beTpful as. a checklist to those 'pre-,
paring S ,course annalthc-,ement. Samples- of an- announcement for this
course as it might:appear in Catalogue of tourses,'`and t
appear ip a-,spetial flier ire^ sIt'ovfn- in Part C 'erti,s- Guide,' under, --

SECkETARIAL'Strl"Oftt.,-.'

In the event ,that tfle.eourse it. a,nriounced in a periodical,-,-the-"edi\ormay 'apply. constraintsAnstyle Ott .foritat which mate, it.'impOss'616 %-
provide all- he.perttnent'informatiori on the course. In such c-ages
the anhciuncement, trust (WO ide the name and- address of, a.h-office from
which f orma.further inftion.cah be obtained: The information to be
provided should be as tompl-ete'ai that given in a course catalogue
or flier' an'd , naturally, Should 4n)qi.ude any additional- special- in-
formation regue$fed: '... , '.: '-., . .., _

r
...

; -1, . '

The,,following,wilikbe helpfet-leas a checklist- tO.those preparinVan-
orfginal course annOUncesnehti .' = %.

. :
1). Course- Ville ,,,ciaptes apd; 'location k

4,"_

2) Nam e, of artiaa t4on O t i-h-g the course. (z td .hate -of co -,,
sponsor

'.
if ,aoplj a),12).-7 *-

.

31 oce,scrip tj of,' of int$hdeft,,..staiegAlaiy.. I'elts-on -why this
-,

: training is needed and .siticary Of to,tirse _Content.. V..
4) PrerequIsites''.for attendance 'sPiitcia.1' Aiii.S or trainino,4i,ch

the ap-plicani-muliEhave f or -admis.sio "- .' -- . I` 4'
5) Description of the 'training environmelit to be used (classrootp.

labaratoty; field;. in- plant; etc.')

6) fizteriti.$4qtt ion 'of know'l'edge, it'll skills the"iiirtic i pant will have
oh s-etis*tory c*pletion of. ra thing i . . . ,

7) Tuition' (ft apply 061

i3) HoW "and where to 80'6, for_ alimission to this Course-



3. Summary PIan.,f,o's i:laetcautte.

A cOnVeplenefokrat ti?-OspIn the early stages of devising a course
plan- is. a day-icklaY 1.s-Sightaent. of time blocks based on estimates

,,by"authOr-S of :0177trOrtn9 'yinieyequired for each parameter. (An

exaMple,:is-'an ttre_Fte.0,,pag*.) Using available time as a first criterion

will allow -.a veriety.O-P;OeSsible sequences. Then other considerations
should be fippifed-,- eicamplgs ae:

a. If sorne, equipment,Lnat in, more tihan one test, schedule

ano.ther'topAt::betikeli2tctie two tests to allow time for the required

,clean.,

. .

-b-. Schecii4e the,,taPicsr0v6tft instructor alternates between prime
_and assistant,,respontibillties.to allow time for prerarations which
mist be',Onne.-rigg-, befere :training sessions.

c. rf oW.prdceduite-Y4quires skills taught in another procedure, order
-.the presensiatfons, accordingly:

. ,

d. If most stuctept4 need only 80% of the procedures taught, schedule
the-re neiti/04-Zezkilif the procedures as a group so students can
convenientryi-Vhedule their attendancp for training pertinent to

their needs...-. .
,

' .. ..

r
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SELF MONITORING PRRCEDURE5: BASIC PARAMETERS FOR MUNICIPAL EFFLUENTS

.,'

SUAMaly Plan for Course
.

,

%
,

Fdg,

.

l

.

Monday Wednesday Thursday
,

Friday

Activity
Time
Hours

1

Activity Time
Hours Activity

Time
Hours Activity Time

Hours

\

'Activity TTarns
Hours

..

Registration

Course Coordinator

1/4 Use of the DO Probe.2

Chegist

Evaluation of
Student
Performajp

Einaer

3/4
N

.

Evaluation of
Student
Performance

Engineer

/
3/4 Evaluation of

Student
Performance

Engineer

3/4

.... 4
Course Objectives
and Organization '

all

Course Coordinator

1/4- pH

Chemist

1-1/2 Flow Measurements
Parshall Flume
Weir

Engineer

3-1/4

1

Suspended Splids

Chemist

4-1/4 fecal Coliform
Geometric Mean

Microbiologist

2

.---

Permit Requirements

Engineer N

1/2 Fecal Coliform

Microbiologist

Residual Chlorine

Chemist

2 Bacteriological
Sampling

Microbiologist

1/2 BOD5 (Continued)
.

Chemist

3/4 ,

Or

BOD5
.

,

Chemist

5-3/4
.

Fecal Coliform
(Continued)

MicrobiOlogist

1-1/2 General Principles
of Sewage Sampling

Engineer

1 Suspended Solids,
(Continued)

Chemist

1/4

1 J

NOTES: -

1. Program time only is shown: Additional time squired
- for lunch and,preaks.

,..

2. Leading instructor only is designated. Other instructors
will provide support to leading instructors for all

.laboratory instruction. .

4

°

26 _N\

. ,

... ,

Fecal Coliform
(Continued):

Mibrobiologist

1-1/4 Reporting
Monitoring Data

Engineer

2

Course Closing
Exercises

All Staff,

1/e.

g
4

.1-

'N.

', 27
.

.

OA



(Sample Schedule)

SELF-MONITORING PROCEDURES -

BASIC PARAMETERS FOR MUNICIPAL EFFLUENTS
(Location)

(Dates)

Course Coordinator:'

(164.1)

DAY & TIME SUBJECT INSTRUCTOR

Mlnday.

:30 - 8:45 Registration Course Coordinator

8:45,- 9:15 Course Objectives & Organization' Course Coordinator

9:15 - 9 :30 Permit Requirements Engineer

9:30 - 9:45 Break .

9:45 - 4:30- 5-Day BOD Test Chemist
(Break & Lunch at time
designated by instructor)

Tuesday

8:30 9:15 Evaluation of Monday's Performance Engineer

9:15 - 9:30 Break

9:30 - 11:0a pH Chemist 4

13:00 - 12:00 Fecal Coliform Microbiologist

12:00 1:00/ Lunch 1

1:00 4:30 Fecal Coliform (Continued) Microbiologist

Wednesday 4
8:30.- :15 Evaluation of Tuesday's Engineer - Staff

Performance

9:15 - 9':30 Break

9:30 - 12:30 Flow Measurements Engineer
Parshall Flume
Weir

12:30 - 1:30 Lunch

1:30 - 2:30 yei6w Measurements (Continued Engineer

2:30 - 4:00 Residual Chlorine Chemiit

4:00 - 5:00 Fecal Coliform (Continued)
, Microbiologist

*NOTE: For actual course presentatiod-, insert the name of the
instructor instead of the technical specialty, as shown.

/47

AT. E. f 1,64.1). 5.7.77- 2 4-1



Agbnda

DAY & TIME SUBJECT INSTRUCTOR

Thursday

8:30 - 9:15 -Evaluation of Wednesday's Engineer - Staff
Performance

7

9:15 - 9:30 Break

9:30 - 12:00 Suspended Solids Chemist

12:00 - 12:45 Lunch

12:45 - 2:45 Suspended Solids (Continued) Chemist
2:45 - 4:00 Fecal Conform (Continued) Microbiologist
4:00 - 5:00 General Prinsiples'of Engineer

Sewage Sampling

Friday

8:30 - 9:5 Evaluation of Thursday's Engineer - Staff
Performance

9:15 - 9:30 Break

9:30 - 11:10 C' Fecal Conform: Geometric Mean Microbiologist
11:30;0.12:30 5-Day BOD Test ,(Concluded) Chemist
12:30C- 1:30, Lunch

1:30 - 1:45 Suspended Solids (tQncluded) Chemist
1:45 - 2:30 Reporting Self-Mqnitoring Data Engineer,

2:30 - 2:45 Course Closing Exercises All Staff

4-2 "37



5. Westones in Course Planning and Preparation.

The following pages ,list major areas of course responsibilities in a

chronologica;order to facilitate efficient and timely accomplishment.
The table also serves as an example for assignment of these responsi-
bilities to various staff members. The chapter number in the Staff
Guide is given for each task so that the user can quickly find the
details about his/her assignments.

The table headings are job titles associated with the designated tasks.
A maximum staff is cited, including a laboratory assistant. It is
recognized; however, that the staff often is limited, and one individual
may serve in several of the defined roles. Showing this summary according
to an idealized situation should facilitate an equitable division of the
required tasks-among a smaller task.

About three months before the course, final decisions must be made
regarding specific procedures to be taught, because several of the
Effluent Monitoring Procedures (EMPs) offer a choice of methods.
The milestone charts on the following pages are comprehebsive, covering
all the procedures available for this course. Naturally, the identified
tasks will be limited to the parameters and the methods selected for
inclusion in the individual course offering.

Special requirements associated with the NPOES permits, special require-,
ments of the State, and/or the type of equipment readily available will
help the course planners to make choices among the various available,
alternatives.

of

AT.EMP.(164.1)6.9.77
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Determine' range of concentra-
tion of desired constituent
in effluent sample from sourcl
of course samples.

Give. Laboratory Assistant
final list Of equipment and
supplies to be at each labo-

ratory position. Discuss
arrangement of shared equip-
ment.

1 WEEK BEFORE COURSE

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

3 DAYS BEFORE COUPSF

Finalize seating arrangement
for classroom.

Assemble course materials
in classroom (student texts,
administrative materials,
etc.). Distribdte as
appropriate.

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

Check out all classroom

equipment (electrical systems
PA, projection equipment) and
obtain back-up accessories
(bulbs, etc.).

COURSE OPENING

Conduct dpeninq exercises.
Participate in course opening.

Complete any required student

records, including roster.

(Continued)
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Assemble certificates, check ,- .

.for completeness and sign.
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Collect students' critique sheets.
1' .
-Conduct °losingexercises Oki
distribute' certificates.- --

.. ,
Participate in course closing :'
t . ..

Clean up clas.sroon aTtrt laboratory.--

.WITHIN A WEEK OF.COURSE
PROENTATION-

, :-i s.

Return or reptice any brrOwect
-Classroom equipment /supplies.

RetUrn or replace any' borrowed
laboratory equipment/supP1 ies.

Returp or 'replace aay borrowed
training aids. .: . : -

,. Order repairs or replacements s

. of own equipment used In course.
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tfons for futiire Of ferings.

. Prepare. course' sunlit. alyievalktatian.
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,.,-. ,;._,,...
B. Training

-,.

Resturtces
.
-:

,-

. i.' _ ',.?.:-
e e

This S C trO'n consi-dei-s4-fditi-,1441c1:,' Training Staff, TrAining Facilities,
Laborator E II/ i C e t rid 51.611- Re rui nts, and Instrioctibnal Resources.

, p .. 1

4 '
'.- . i'''

Staffing _Illans,- -fll itis'i:equi *eht-ark i Supplies described, in this Guide are
based pn a,-clas:1 of -14(sintients. Equipment and supply resources must be increased

_ proportiOnatel '.,F6kai,:leaSt:the first several (3 or, 4) course offerings, it is
urged that tb.is'lailaiiilt -iltifc*er Of students -per class be strictly adhered to.

1

A staff etxperiencict iri Ontatfpn of this ccurse may be able to increase
class ize to, say,.'211 iI).111.-i.. On ho account should 'this labOratory- ,

oriented, cpurse.exieedsZ4. sViaentbsuw-ith. an 'instructional staff of the size
.described here-. "1.1.rge. numbers' a! stOdents 'per, instructor simply cannot be
provided ,,tith th.e'vitidivi'd(larl -attention and instruction required ftir effective

trainfnganda'Ssuite tliatl,they: hate indeed learned to perform the analyses
which are the .subject -of tii;:i4 course.-- .

, ,....- .-... .. . . ,
,

o ,
.

.. 'If 'the ;b:umber of .rooriceisreitulting this- course ii quite largd, the best
cburS'e crfa-Ction .isa: fa tilet the trairtingneed through providing a greater
number of,c6iirecifferirtg 4 .

.
.

.,

' -.

-The requiTed ,,,ins'truc-ficon-a). re5otirces, shown in outline 9, are 'compiled from
the individuaj ins-t6ttioNal;_y4ckage worksheets shown in Part Ir. Training
admin,istrators shotild acitirtiriatk,r-equests for instructional. resources to be

ipaPcIttired,,4b,r,oug then,',Iirt--:eififiugli PtIrchase," from bther sources. This
. ; outline ,1Providii÷s:'l-basis for such coordination.

- .1

, ..-- '"-',,"- .-. -...,- ;_-.-

1 Training.tteC.,,
.. --f* . '- "r,---"."---,, e ti-..,.- ....'; .

Each gievb,er, ef;t4c:trailiing:Siaff for- this, As for any short course, is
. a membe-r- of a'IteitM:4C- Yrhis'.:teani can function effectively only through each

member' S.-tinderstancidin4 "of nttie training goals .to be met and the Plans for

'meeting these goals., through_peeformanc of4his/fier own duties,4and through
, "..,

prbvi.dihg_ mutua,111 4415portfyt, atti'v i ty with other team members for the

. "effective-cOndV6,,t df--p,e'ceLirse as o whole,

.. ..........-
4. Quali-fiitiiihs 6.f.'' iii:st,t4ii9rUcl $-taf.f-r .

1 Y Each shotild have -a thorough knowl'eclge of the -subject matter for

iihich -hijihe teas_ responsibility: including a high order of technical

04 i 11' fn any iroCedt1res . to be carried out'.

2) Eacti -sttouItt bg- ,abl a to perform effectively. as an instructor, both..

in_thi clasSroOrn atid fn:the taboratOry": This includes ability to
make rapid adjustments in the style and technical level of in-
struCtion irrsirder-to ork with students having a varied 'range
of- entrY.-7f:vel IkliftWiedge, skills, and 'prior ektuca t i on .

.
, , 3) Eacti)s4t4Itiriti.,yit11 tN't,o-actegt 'a certain, rigidity in the choice

,

'of .'analytitkl:_tirtaci4tipee to be taught, i n accordance, with policies1

AT. 41P. (16,4.1) ,7 g,77:*:-..k.,_tr::ft-1:::,



and formal directives of the applicable regulatory authority ( -ies).
The basis for, and recommended procedures, to be followed, in intro-
ducing variations in methods to be taught in tests and measurements
of municipal effluents is discussed elsewhere in this Guide.

b. Estimated Time Allocations for Training Staff

Each member of the training staff has specific duties before, during,

and after the scheduled course dates, For planning purposes, 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 oork
activity for this course with other duties of all personnel. During

the course, all instructional staff and laboratory assistant (if used)
are fully occupied, and should not be given any othe' duty assignments.
Post-course activities should be completed within one or two weeks

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

Working Days
(estimate)

Staff Identification

,
S-
4-
(I)

cci

C

E
M=

S.-

))2
4ct

Course Administration .,

12

...110

10

10

el

2

5

4 ,

5

2

2

2

2

.

,

Course Coordinator (ordinarily, this
is one of the instructional staff,

.

who is assigned double-duty as
coordinator-instructor)

Course Secretary (1) 1,

Instructional Staff

Chemist (1) ,

Engineer (1) -

Microbiologist (1)

c. Duties and Responsibilities of Training Staff

1) Course Coordinator '

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

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

6-2 3 9-

4



j

f

. .
-- of the instructional ltaff for the course. .In pr4nciple, 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 Aloordinator.

4 ,

.., a) Before the, course, the Coordtratoc receives assignment from
--management to lead the course,'after ;'lich he/she:

(1)'Obtains commit of the other members of the training
team for the co , including Secretary, InTtructors, and
(if used) Labor Ty AssiStant;

(2) Determines the composition and geographic origin of the

.

,

student body to be trained,
,

. O (

.
,

(3) Develops a working scheduYe and specific staff assignments
.

.

for all significant milestone stages of course preparation
arid implementation;

..

,

.46,,,,

(4) Meets with course staff, distributes instructional guides
and related training materials, and reviews the preparation
plans and day -to -day working schedul assigts specific topics
and time allocation for which, each Ins uctor Nas prime in-
structional responsibility and for whic 'Aeech&Instructor

, serves as assistant to prime rnstructOr; - ,

.

(5) Identjfies which, if an . available options in procedures
should be taught for omp 1 e WitUJOirectives of the
governing regulatory authority (-iell;

(6) Prepares announcement of the course, and distributes it as
xt

appropriate to the potential student body;

...,-

(7) Revie0S cl room and laboratory facilities, jnaking arrange-
ments fo Aired repairs or adaptations;

16

(8) In Consultation with IdStructors, reviews availability and
.,

condition of all equipment, supplies, ,and otheiliftraining
resources required for the course, and makes timely arrange-
ments for repair and majntenanc- e, reorder, or.borrowing of

needed items;, .

i
.

(9) Arranges fob supplies-of student referi-nce text and
assoc training materials;

. .

3' (10) Works with S e #tary in registration of students and in
4 all pre-course ommunications on schedules, Toca housing

and transportation; and other ptrtirwrit maters;

(11) If the course is tti be conducted in a "field" location,
coordinates timely aTrahgempnts for staff trowel, transpor-
tation,of equipment and supplies, arrangements for training
faCilities, local houSing and transportation, determination
of availability and location of dining facilities, andeenr
Othpr preparations required for course conduct away from
nbrmegbase location;

p

6-3
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(12) Initiates periodic and timely checks with other training
team members to assure that their pre-course preparations
are on schedule and that preparation of ,required resources

0 is moving ahead according to plan. Takes action as ne-
cessary to identify pablems and to,expedite Solutions
as the need arises;

(13) Represents the training'keam in all formal-communications

'with Management, host orgahizations, students, and with
commercial or priote sources of equipment and supplies. \.

b) During the course, the Course Coordinator:

4

(1) Takes charge of course opAing exercises including student
registration, welcome and staff introductions. Presents
and discusses course object;vesr

(?) Maintains general sobervision of Bourse, assurif!

all activi -ties are kept on schedule; maintains liai

between staff members acrd other interfacing organizations/
individuals as necessary;

'"

(3) Maintains Consolidated summary record of student perforMance
based on information provid y other Instructors;.with
staff determines which studeerrs should/should not 'be re=
corded as having satisfactorily met training objectiyew

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

- tificates aS.representativekof the course training staff;
A

(5) Presides -over course closing activities, including award of jlo,

certificates.

c) After the course, the Coarse Coordinator:

(1) Reviev..t and-evaluate's with the instructional staff all-a
. ,.matters considered pertinent to "the effective implementation .

. .4- of the course as planned, developing proposals and plans
for kijpstmentslas .necessary for'fupeNofferih96 of the

.dour9e;

;>411i
.(2) Orders reprc.Kenovation, and replaces ent of any equipment

or supplies that require such.attent'pn;
1 .

e

(3) .Coordinates return of any borrdwed4esourcSs used in the
course;

- -

(4) If course was conducted in -the field, coordinates repacking

Ind return 'shipment-pf all equipment and supplies;
4

(5) Drafts course summary/evaluation report;0'

(6) Prepares and forwards any neports required by other.

supervising, coordinating, or"financing authority.



0

41,

2) Course Secretary

The Course Secretary works under the direct supervision of the
Course Coordinator, and prepares or arranges preparation of all
formal communications, procurement documents, training materials,
and records required for course preparation and implementation.
The Course Secretary also provides office support work for the
course instructional staff in all, matters pertaining to course
preparation and implementation,

a) Before the course, the Course Secretary:

(1) Works with the Course Coordinator in identification and
preparation of copies of all pertinent course materials for
use in planffinq conferences betwben Course Coordinator and
the instructional staff, including Instructors' copies of
working schedules for course preparation, course agenda frj#6
preliminary to final draft, staff assignments, Ins&uetor '

instructional package worksheets, allstudent instructio al
materials and associated data sheets, student evaluation\
sheets, quizzes, and any other aped or printed material

,rijected,,for course. use;

(2) After Course Coordinator's conference with instructional
staff, and resolution of decision making issues, arranges
for printing (or reproduction) and assembly of all materials
%idicated under (1).above, in a quantity adequate for
Apjected course requirements;

(3) Arranges for printing or reproduction, and, distribution
of the projected course announcement as'lirected by Course
Coordinator;

I

(4) Serves as Registrar, maintaining roster ari0 records of'
student4 submitting a5plication and accepted for admission
to the course, prepares routine nse to students
announcing acceptance with tnform ion as appropriate on

Ro

course dates and schedule, 16Ca1 "geography" including key p

addresses, hotel/motel/dining information, lOcal transporta-
tilp information, and any other 'information which will
'simplify personal planning of registered students;

(5) Prepares,or arranges for, all ineVidual student supplies,
including registration cards, course manuals, note paper,
pencils, name tags (1 for wearing andi 1 for use at class-
ritm seating position), course' certificates, etc.1

(6) Prepares orders or procurement requests for equipment and
supplies-needed for,the course based on specifications
provided by the instructional staff;

(7) If the course is a "fie)d" prAentttion, makes arrangements
for shiOment of equipment apd supplies to course site and
return, staff travel schedules -and order of tickets, hotel

reservationsTT6T.Issociated functions;

6-5



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

b) During the course; the Course Secretary functions as an
"unofficial staff hostess," and:

(1) Attends course opening exercises, assilling students in
romoletion of registration cards and asTociated records,

(2) Prepares course summary registration informatiOn, prepares
class roster on first day of course and distributes copies_
to students and instructors, keeping copies for futbre
records;

(3) Provides clerical /secretarial support to Course Coordinator
and instructional staff as required,'

4,

(4) Receives incoming mail and messages for Staff and students,
expediting communications to extent practical, and feasible,,,..

(5) Prepares course certificates as .s9Qc.i.i4ed by Course Coordinator
on last day of course;

(6) Inspects classroom daily, making arrangdments ,as necessa r' 'k
for coordination of deficiencies in jaritgrial services,
and personally corrects minor- deficiencies to extent

(7) Attends and participates in course closing ex4 e

c) After the course, the Course Secretary:

(1) Prepares typed copy of all reports 'drafted by the Coarse

Coordinator, and forwards reports'as indicated;
9

(2) Places purchase orders or procurement 4quests for repair,
renovation, or replacement of equipment and supplies as

directed by Course Coordinator;

(3) Remotes all course suppliek fromthe classroom, returns
borrowgd resources, leaves -Sassroom in condition suitable
for use by following class (this does not imply janitorial
services!); ?

(4) If course is condpcted on a repetitive basis, inventoriel
all consumable classroom supplies including data sheets,'
worksheets, quffiet, course schedules, and the like, andt. ,

reorders or provides for reproduction of any items coming
into short supply.

4 3
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structor (Chemistry, Engineering, Microbiology)

a. :efore the course, each instructor receives course duty
assignment from management; and,

(1) Meets'with Course Coordinator for discussions of
course plans, objectives, and for deielopnent of
day- to -dar course preparation schedule;

(2) In conference with Course Coordinator determines
which of 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 instruc-
tional materials, thejr content, trid related
matters which should be determined beforehand,

(3) Reviews requirements for equipment, supplies,
audiovisual training aids, and other training
resources to be used in individual instructional
assignr"ents. Performs equipment upkeep and
maintenance procedures, prepares supplies and
reagents required to be available for student
use. Provides Course Coordinator with timely,
detailed information on specifications for all
equipment, supplies, and other training resources
which must be purchased, rented, or borrowed for
the course;

(4) If the course is to be conducted in a "field"
lrocation, packs equipment and supplies for ship-
ment so that they will arrive at destination in
good condition; identifies to the Course Coordi-
nator the equipment and supplies which should
not or cannot be shipped which should be pro-
vided 'otherwise at the course site;

(5) Rehearses all classroom and laboratory instruc-
tional presentations to the extent necessary to
assure effective performance within the scheduled
time allocation;

(6) Reviews and practices all tests and measurements
for which he/she has responsibility as leading
instructor to assure personal proficiency and
adequacy of pre-course plans and preparations;
supervises pre-course practice of other instructors
who will serve as assistant instructors for speci-
fied procedures;

44 6-7
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V('') Takes necessary action td putlabdratory-into state of,

neatness _and order for occupancy of t4le next course.

{this does not imply janitorial servicg:1,. e.---;

-_ . f4)- 1f.couysi was-Conducted in the fie/d,lrepatks all equip-
'1,-c'. mentend supplies for .return to home inotitution, after
--- - ,at-least superficial cleating of all. dirty or contaminated

= glass via re.

(5) On return of shipment to home institution, unpacks all
equipment.and supplies, returning it to designated custodial
'Ote,.i44luding return of borrowed equipment and other re-
turnable 'resources. ,

4

fe Laboratory'Assistint-

,

The Laboratory Assistant is designated as "optional" in the
staffing lan, but services of a laboratory assistant are 4
strongly ecommended. This is particularly urged in a fixe0
training 'nttallation where Mis'lond othec,courses are being
conducted on a continuing or fNegetitive bilis. The laboratory

--assistant works partidularly in support of the instructional-,
staff. The assistant will be given routine tasks which will
free the instructional staff for more specialized or complicated
`tasliassociated with the planning, preparation,, and implimenta-
,tion of the training.

g. Before the course, the Laboratory Assistant;

-(11 works closely with the instructional staff members,.
performing 'standardized tasksis specified in the

cqurse preparation plan. These duties will fall
'primar41Y under items 3,ta, (3) and (4).

(2) Organizes laboratory supplies and iguipment'for
.. each procedure in such a way as to permit distri-

, -bution tothe students or to their working sites
With maxioum efficiency during the course presentation.

.

(3, Assists-Course Secretary wherever feasible in
assembly and Organizatifion bf student instructional

materials, classroom pTeparatidArand related tasks.
,

h. During the course:the laboratory assistant;
,

(11 Pqrforms all.possible tasks in support of leading
14ftructors In setting up student work positions-,
ccilleting and returning used glassware, supplies
and eguipment,_etc., to central repository.

4

or,

f.
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'(2) tleans na40 ins all glassware and supplies

other, than: those stipulated for student performance.

'-11Y'iltittfiiis4t64ing,Iiis&uctorprtimpfly of any. noted

disci' 41100--or deficiencies in supplies, equipment,
6441.11m)04.0,101 lesids to problems in implementing

ilit-cour4*p

#1etee4n-fes:'
.ai raptly: as fts
.course.

. .

i:.After'tfie the

packs eqvipment in shipping cases

use has been completed for the

4

'Laboratory Assista

(I) AsSi-sts:Irittructe;S in ell equipment
inspection, renovation and return to

12)- #uti labOr.itory in state f neathesy
-preparatory to 'use for ne t

t;

and supply
proper location.

and order

(3) Prepares any. stable supplies required f next

offering. Ofs:the course, within limits echnical

F4P4biTitY

, 4 8-
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2. Training Facilities Ind Related Equipment

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

a. General Considerations

1) Spatial Relationships

Classroom and laboratory should be separate, but close together.
Much of the instruction requires frequent shifts between class-
room and labnratory. Therefore, the classroom and laboratory
must not be in separate buildings, and should not be far apart '

within any structure.

2) AssOCiated Comforts

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, of course, possible to
develop specifications for acceptable temperature ranges, li9h1
intensity ranges, humidity, etc., but there is no substitute
for exercise of good judgment.

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

c) Smoking.

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

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

the practice, it is advisable to locate ashtrays so_that
smokers sit in an area Where their smokingoswill not 'disturb

others.

3) Lunchroom Facilities

Most schedules for this course will allow a one-hotir lunch break.
It is achNsable that the course staff identify and make

facilities
t0 .

the class the names and locations of coum4nient.dining fstilities
where service, variety, quality, and rice are satisfactory.

4) Comore' to Class about Facilities

a) On the first day of the course the general orientation should go:

-include such information as the class needs on the location abd.
use of facilities aneconveniences for class use,

AT.EMP.(164.1).8.9.77
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)" It is,stiongly urged that the entire strining staff never at
any time° indulge; in apologies -or crf.tic isms- of the classroom

or laberatory fac,ilities-belin 'used, Such remarks serve no
- i,ISegul_prupote-and can' only detract.from an effective program,

provided that everything possible has been done beforehand to
- resolve- existing problems with facilities.. Student comments

:.,and complaints should be given an honest repsonse, but such .

toninents from.stddents Should not be regarded as an excuse for
staff to enlarge on the subject,

b.- Classroom

1 rGeneral, Features

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

comers withoutzextesliye diStracti on of class.

b) The classroom should be-free from excessive extraneous noises,
such-,as_qrom constreOtion projects, heavy traffic, or from
aircraft.

c) ,The classroomshould have adequate electric power outlets
(115 V) for'-use of 'audiovisual equikent. The receptacles

.5hou d inspeCted_foraisurance that they are eompatible with
the plugs on theaudiorisual projector equiPmentibeing used,
an?adapters and extension cords secured as required.

d), :Room ;Size should.'be adequate for seating% 18 students, plus
pi'pvitfing for Insikuctor projection equipment, and

- a =Kieft number 44 O 8) of intermittent visitors to the
.

-1

el, The classroom should' be- capable o being darkened quickly and

:effectively for lise prOjection equipment or television.
f i g indi=rect fighting (not strtki ng the

. 'screen directly) are recoMme in fixed training installa-
tines, byt -can be dispensed wit a field training situation.

Pa) Student Facilities

ay Ideally; students should sea ed at tablet, with all seats
facing the' instructor's at the front of the claSsroom,

,Each student should he al 30" or more of table width.
The sidearm, chairs so familiar in the classrooms Of secondary

et sch904:and 'tolleges 'lay be used if absolutely necessary, but

are distinctly- inferior to tables for student work.

j;}' St/Out:seating should-be at least two screen widthifrorn
' the projection screen lasiumtng a 6' screen; no student Closer

thanjI2r-fronf the screen).and not more than 6 screen widths from
screen (again assunting -a 64 screen, no student more than

. 36' ,from. the screen). furthermore, all students should be
`seated. seated wtthip 4.30°. tingle to the, left and to the right

'of-a line from the-middle of the projection screen to the
,projector.

4
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-3) Classroom instrictionar facilities

a) Lectern,'either.freestiAding,or table ,-t/pe; suilltable far: .

standing instructor .-

b) nstation table at front of clasSrciork, approximately

.

3`x5' r K.
, .

c) Chalkboard;' at leatt',.P. x 5; (Preferably larger), with chalk,
easers,IPointer . . ,

-.

d) Audiovisual- equipment.

(1) Public address SystemAoptional but recommended} with
lavalier microphonk with adequatecorddength to permit
instructor to move, about at front of.clatsradM with
relative freedom

(2) Protection screen (for size consideration see 2) b atfave),
matte', beaded, or lenticular surface

(3) Prqjector, 35-Err-slide projector for slides mount& in
cardboard or plastic --:Mpyht;'carOusel type .orefer Should
have proettton.ienS with corid length suitable for use from

, rear of room

(4)-,Pro)ector, overhead type, _use with projettuals
approximately 7" x

.

(5) CassettetYkA0160back unit witth,cueing feature for
automatic op ration. of cassette type slide projector;
comPatible.withAationelraining and Operational-Technology
Center, (SPA) tape /slide instructional units

1'
(6)1plevision tape playbaCic 014n.Cassette type, "P-Matic"

3r_equivalent -_ , .

(7) TeArvision'receiver,,tommerdal type, color, 19" diagofia1
,

' -picture, or-larger:1kt Ipastone receiVerpreferably -tWo_

c. tabe6tory
*

1) General,steatures
._

a) Should be well:-.1ightedo atieguately ventfl
important that the 140-ratory=be free
,Working areas..

-b) Should. pipvicie'for'sid444tif.imstaneat.laboratary:_benetteS whleh

are mproifilatety',36!-froefi*. to bench, surnce.

-it is particufarly
grdrafts,tn student

c)-CbeiiettienetAabaratOri,,servicet should ,be,aiailible at student
wort areas; itatifi3li9EqqGtrifity (115 0.194, and, vacuum,-



0) Space betweek-beils4Vtlhoitila be adequate for students to work._
trithout each, other, and to permit free move-.

'Sent of -,tnstrucMrt-Anit`he student e"orking area.

Safely features7tir,itig; taKrOtory should be checked, 'including
locatiOn thrift t ftionAP.f. Jr.St.. kid kits, fire t i ngu i shers ,
eOlergeficY.- P.1,,iwit,--:eye-wash; fedi titles , 0 other emergency
equipment.

2) Studertt Facilities

a) Provide ,at least '6' of'bench width perStudent pair. While
student's 'Will work. -pairs.' to the e en-t that they will share
certain equipmeret, each studnt will perform all 'tests

:and ITT a4uremertsv

, b) Pre-vide benc,h space or f space as necessary for 4abora tory
e meat described in t e .equipment and supply lists, .such as
bal an eS, ovens, wetertaths and other items -not assigned to
indiv dual' student r rk

ti

laborat ry fail It%

,-.

' a)- A chalkbbird- int$:xit:fittIrrStr t37ti1 e:.--are recommended.

1?) Provide at dleasr-20 sq4a re,feet for reserve supplies and equipment
of eact.instrU.Otiar . f

c) For fief4 ocnirteti,,Proylde area for packing and unpacking; areas
for eguiPMent:tp:b1:--shipped, 'this should be at least-100 square
feet, of, f 10br . with-at leatt 20 square feet of .tatl e space.

d. 'Security

Val ua;le prOperl,,-usetf-botiv_ in the cla;sroim and in the laboratory.
Sortie. of they: iterks Are:4*ft suscep-tible to theft. Accordingly:

1) Priivide for 11ctte ClaSsroorn'and laboratsor; been not in use,
or assure ,...that7lacriu:Ote . prov ided, ri the f 1 ity by ,other
mions

2) Be sut;.e that V* necessAry to the instructinnAl
staff kat. thel.r.oieif...:'

.3) 1.14tfiejd_btlirses:, ofpo it is necessary for-the training staff to
vn:ric vieekeiiti tro ir9are for coming ol a sswork.

-ArrangementEtn04,'Iicipt.dt. vial% adva-nce to secure -authorized entry
to the tralkirig Avail-able iv a host organization. -s

.4) -Thefts 4iteinsk- nofiair-itpr:-.(Ing,tnutr-s- may be a special problem. Maintain
siirveillance-14: the extent practice and .keep out-of-service theft-

, pro,* ite$ -bf:Telepoild_jocatittfni,,

.1.
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3. Laboratory Equipment and -Supplt Requirements

The consolidated list in this section is for overall planning purpoies.
For day-to-653 laboratory requirements, see the "Equipment and Supply"
requirements in each Instructional Package Worksheet (IPW) contained
in Part II of ttis Staff Guide.

The equipment list is in three sections, each related-to the require-
Illtnts of one of the areas of instruction (chemistry, microbiology,
engineering). In most cases, individual items of equipment or supply
are not subject to shared use in two or more ardas of instruction. In

the few cases where this does occur, and the item is to be used for more
than one purpose, this is indicated in the "remarkt" column. Each of
the sections, in turn, is divided into three subsections: capital equip-
ment representing more than $100 unit purchase cost, reusable equipment
of less than $100 original purchase cost, and consumable equipment having
less than $100 original cost. (These prices can be taken only as approxi-
mations). atems in the list are described in the language and specifications
required for ordering the item-from commercial catalogs. The second column
lists the minimum quantity per student required for each procedure as
taught in the course. The third column lists the minimum quantity for a
class of 18 students. The fourth and final column contains remarks that
may be useful when deciding on class needs or when ordering equipment and
supplies. Many Instructors plan for an additional margin of at least
10% of extra supplies to provide for student errors, planning miscalcula-
tions;v other unforeseen'ements.

Before dsing the list in this section, the dedisions must be made about
the specific procedure to be taught for each test in the, course. The list
presented here covers procedures in outlines 1 - 25 of this Staff Guide.
If the instructional 'staff elects to use procedures described in outlines
26 - 30, it will be necessary to make adjustments in this consolidated list.
As stated above, in the final analysis it is-necesuky to consult the IPWs
related to the procedures being used in the course.

A list of this type can be of great value in pre-course planning, to
determine the availability of needed equipment and supplies, and to take
action to provide needed resources. Further, this list can be of vital
importance when planning for courses to be `conducted infield locations.
Copies of the list in the hands of the Course Coordinator, and a nepresenta-
tive of the host organization, can be used to determine which will provide
needed resources on an item-by-item basis. When the responsibility is -

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

AT.EMP(164.1)9.9.77

5`,3

IP*
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BACTERIOLOGY_ I, ORATORY EQU4PMENt AND SUPPLIES REQ.I'IREMENTS

A. CAPITit.L EQUIPXENt< (More Than $1,p0 Unit Valor-)

Quantity for

PESCRIPTI,ON 11(IPN ME REMARKS

Auklave, providing uniform temperatures
up to and inclpding 121°C, equipped with an'
accurate therraometpr, pressure gauge ,
saturated steam power lines and cap
reaching desired temperature,in 3,0 mi

' 4t

Balance; 0.1 g sensitivity at a loaof 150 g 4 6 -4 6

Funnel Unit, membrane, upit assembly, e"
sterile, equipped with No, 8 rubber,
stopper to fitl I-liter vacuum flask.

9

4
4.

Incubator with saturated relative humidity,
adjusted to 35 + 0:5°C and to accommodate
a Minimum of 18 culture tube racks
(approximately 6" X 12" each).

In r, wate.xiDath; adjusted to 44..5
0, 2 and 011iccomtnodate 5 to 10 tube

racks (approximately, 6" X 12" each).

1

()Scopes, sterfoscopic, magn. SOX or
inoc_ular type preferried. 5

1

8 - 2

ti



.11

Quantity for --

OtSCRIPTION

Oven, hot-air sterrlizing, to give Uniform
temper Lures and with suitable thermometers
to,regigter accurately in range of 160-180°C

MF RE\TAR.iS

pH meter, electrometric, accurate to at
leasPO. 1 pH unit 1 1

Refrigerator: Operates at 6°-1,0°C 1

i i

..

1
.):.

Titmporary sample storage,
storage of MF media,
reagents. No for storage
of MPN media.

.

UV tight to resterilize funnels if necessary Optionak

,Vacuum Service: preferably a central
Service. An ele.ctric vacuum pump assembly
with surrable hoses, -vrat\er traps, and.
shut-off valves is acceptable. As a last
resort, but not recorhrnended, use a -water Fr

Air

X Service to 9 lab work
positions.

aspirator or hand-pump.

8-3



B. REUSABLE SUPPLIEt and Durable Property of Less than $100 Val' .:e

DESCRIPTION MI:

Aprons, taborator, ipLastic acr_eDtab:e.
,

18 18

p
Baskets for discarded culture-

BeakIrs, 400-600 r..L 9

Bottles, dilution, 6 oz. , preferably
borosilicate glass; with screw cap (or
rubber stopper protected by paper) with
99 ml volume etched on side.

S
413

Bottle, mixing, 4 liter, wide-mouta,
borosilicate glass 2

72-144

Bottles, sample, 240-ml wide mouth,
glass stopper,

A

10 20

Bottles, squeeze, for disinfecting solution 9 9

8-4

IP



4

- D4scrup,TioN , .4 -- MP-N. ., --M_F-' , -REMARKS

Bottiesf,'454e-mOuthi(for.about 20 ri`a
'171.- ethAPGIlii5 iterilit-e?'forcetY$41:

. -

. .

--
: al ..

.

...

.

-

, . ,

Burners, 'gas _

- , .C1,0**

Cans, pipet, l,iirdinurn or steel, ncit copper.
tit,pia.sti.c--, disposable- pipets atwtr'tr'sed, -this-
item is nut nece-i-egry..7) _ , -.-

, .
-IR

. -

_

...18

.

.

.

4Not necessary if siingle-sery
-glass or.QIastic, pre-sterilized,
wrapped pipets are used. .

. . .
..,

Caps to to fit 20 X 159 mm culture tub'eS-
, .

800
. -

. .

i .1

.

.4,%

\%.

Carnps,,-)-p_irchccic, s,trong.erotigh, f-,gr .
tigittl.c,6rripiesioh-of,vailki!ri,'14.itf,lig: ,

..

,
,

.

-
.,,

,,.

Cytirldti.4;:100 wt. 4r.,iimted, c gteri.te

,_. ,

. 9 ,

. .

filters, rflei-nbratfe,' .white,,--gte0 rriarke4.-:
. ... _ . _ . . . . ,

,
,t,

: a,

-...-_ __ . _
4. . po rf.. size suit k or ,ak' errs .

'-reterriioll,-- tu"suaity abut 10. 4,,..f) in whits
.,

-nr. 10 fi.iters per pag,leage - : :

pac ag,es o fliers / pac

Si -04.3*-4; Et!ten.tryer tytw, trur ;
borOSilicate-glas.
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D ESCRIP:110 RE'AIARES

Flasks, suction; Sass, 1 liter, mouth to
fit A. 8 stopper

ForeeRs,. ctirlf,ed7end round tipped, for
work , 18

+I*

E-unnelS, gl-ass,, 4-4- giarn eter.
poros'ilicate -

Hal dates, eiectrte, thermoregulator 9 .A1tAately, use tripod
gas burner.

lth

,

Jars-tolifeivie used pipOs.
..

9 j 91

.

I.

Lamp, fl recent, for dissecting
mi,crosco ' ,

.

- 9

0

. , .
.

,1 ,t)0'p"C,, ineeutatio-n`, 3 mm diameter
ldop of nietiroine.-Or,platinurn iridium
yore 26 B&S gauge, in stf,itable holder

,.

_

-

.
,

Pads, absorbent (for nutrient),.47 mni in
diameter, sterile, in units of 10 pads per'
package _ ,

200

..I sually supplied xith the
rr,embrane filters.

6 ''
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t.

13EkRIPTION

4.7
...Pipets, 1 m1 with 0. 1 n-il'graduations,
Mohr'type preferred, sterile, cotton
plugged, giass or disposable plaStie.
4uantitY givenos minimum number 48

required. Each pair of studentsshould,
be given -a can with 10 -12 glass ,pipets
or else

0
a package of a dozen plastic

pipets.

Pipets, 10 nv1 gradtia ted, Motir type
vieferred, aterite, cotton plugged, glass
nr dis-posabte plastic -. Again this is a
pairn.rnal quantity. Each;,student pair 18 72-80

.-t should be given 'a cati v-Vith glass pipets or
else a- surplus of the individualt packed
piagitu- pipets.

.1-EN1ARKS

cis

40

1,

4

.Racks, culture tube,- 10 X 5 openings o
accept tubes of 25 mm diameter, MA

A

,24 1 18.

F&-rig stand; t6 accoi-nmodle 4 6" glass
funnels . 114.

Sliongesfdr .cleaning, desk tops 9

t3
a1

v-4

08
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DESCRIPTION M-PN REMARKS

Tallies; h single unit acceptable, hand
or desk type .

.
9

Thermometer (for use in incubator water
bath). Must indicate in the'4e-:60 C range I

and have increments of a. -1 °C, Should be 1 -1

NBS,certified or calibrated agianst NBS .

certified thermometer. ,,Fuls1 Imniersrion type
pr:eferred. ' i;'

.
.

.
. .

Thermoraeter-(for uaellksier,iliz ng oven).
Must indicate within'th.e top ,-- 114. C rare 1

' . . .,-

and should have,iiikrerttent§ ,at. }east 1.0 C. .
1

'Thermometer (for iuse in 3e,C,_ incubator).
MUst irriii ate -in .tl-re 3f1 40 °C range-and have
increments, of atkIe;as- t1:-.6°6.'.StiOtild be' '''''

N'BS:tertified therdiorneter., 'P-e.13t Wield
with,bulb inimensed jri,watepf--- tly6erine, or ,
oil fitted .in flask dr-bottle with .itbbei-

.

stopper. ..
A .

.4

. N ..
..

1

.

._.

' . .

Tongs, c_rucible (to fit Culture tubes) - 9

.

Tubes, ferm tatidn, 12- X 75 mm vials, to
b'e inverted in ulture tutee 74,,,r, 800

.



a

DESAPTION. NIPN IMF RE MASKS

Tubes, culture, 24:1X 150 mm 660

Tung, rubber, 2-3 footelengths, latex
rubber, 3/16" I. D. by 3/32'' wall (for
vacuum flask).

9 lj

*

4

te,

C

113

C.

I.

F

*

I

t.) .4

3-9
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C. CONS14,IABLE RESOURCE SUPPLIES

These items will either (1) be used directly In', the student, (2) he used b staff in pr epdr,InE -

solutions and-media described in following section. 4

DESCRIPTION MPN TIF REN7ARKS 9

Bags, waterproof plastic, 3 X 7-1/4"
for culture dish 'incubation 36

EC Broth, dehydrated; BBL, or
equivalent, in 1 /4-1b. bottles.
oft

4-6 Do not buy 1-lb bottles.
I

Dishes, Petri, 50 X 12 mm, Virile, Most workers use-plastic
plastic or glass. , 120 Petri dishes. 1

Iodine, 'crystals% 1 /4-1b. bottle 1 1 For preparation of diAinfctant
solution

is
Lactose Lauryl Sulfate Tryptose Broth;
13 L, Difco, or equivalent. Dehydrated.

. # bottle., :

M-FC Broth, Dehydrated; BBL', Difco,
equrvalent. 1/ 4-11-). bottles.

1
or

4 -6 Do not buy 1-1b. bottles.

Methanol (for sterilizing forceps), 20 ml
amounrs in 12 wide mouth bottles



,.

t.

,

.

41

DESCRIPTION _ . - ' H.I±

Pota,ssium dih:,drogen phosphate (10-12PO4/
1 14 -lb. bottle 1 1

For preparaffbn o: dilution
'hater

Potassium Iodide (KI), crystals,
1 /4 -lb. bottles 1

For preparation of- .

disinfectant s3rution

Pencils, china-marking, 1,4,,ax.i ,113 18

Roscilic Acid, 'powdered, 1 -gram units

Sodium Hydroxide (NaOH") pellets,
1/4-4b. bottle I

*
I

j
'

1

.

Water,distilled o? deionized. Suitable
for use irbacteriological culture media.

I

V , 0 30
;Vey laboratories will have , #
their own distillation apparatus;'
others must use commercial'
sources.

a
9 7 7.1.1

8-11
4,
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D. CON $1.7 AS I._ IEsoxfter SVPPLIES-(requring'staff preparatiori

..

8-12

These iter...-s will require preparation by'staff, in advance of the course. .'sy,later-ials
preparation and cOntai?linent of these items should, without exception, he tisteu in foregoing Ilsts
of equipment -and 'suppties,

C,*

DEscRIPTION,-

ti

Thiutiorr watdr; terile,, 99 -mi blanks,
bottles,t with

ix-nark at 99-ml rna A

twin Water:

,41

t3.0-61ine-P6tas$titrri Todie,le
con listing or grams; iodine crystal's,

,F.EF...s Potaissiu#1, Iodide crystals,
disolYed in 1.litrk rlistil led' water,,

-and Scpieeze hrittleg::

48 72-144

REMARRS

74.
3

z
.N`

Prepate 3 biters tsftiaterile
'dilution water in 4-liter
gala bottles,'

On appropriate class da(sl
deliver appropriate arrlount'
of- freak domestic sewage to
the dilution water. See special
instructor's no1wes for the
lessons.



* /7--------.

'14

#

'4

mi.

ft

i.

'DESCRIPTION MPN MF t REMARKS

pi l,Lactose Lauryl Sulfate Tryptose Broth,
10-ml portions, of single-strength medium,
10 ml portions in 20 X 150 mm culture
tubes with fermentation vials, metal -
caps. Sterile

''400 -
.

Sctc lium Hydroxide, solution, 0.2 N

. .

200 mi
-

For preparing lalo Rosolic Acid
solution

. . A- r
Sodium ,Hydroiscide Solution, 1 N i 1 literis' 4,, 1 liter

.

For preparing stock solution
phosphate buffer for dilution
water.

i
lt



II thEMISTRY LABORATORY EQUIPMENT'AN0 SUPPLY REQUIREME

Key to Abbreviations for Tests:

8-14

BOD Biochemical Oxygen Demand Cl Chlorine Residual

.00(W) - Dissolved Oxygen, Winkler pH - pH

OW) - Dissolved Oxygen, Probe SS - Suspended Solids

K. -CAPITAL EQUIPMENT (More Than $100 Unit Value)
QUANTITY FOR:.

DESCRIPTION ',

.

...

EACH TEST CLASS
OF 18

c

REMARKStmA

..6.. 1
I

perometric Titration Assemblies including sample cups
and-measuring pipeft-1 and 5 ml ,

,.

Cl 1

,

' 9

41

,
A Aritten EMP based on Wallace and _

'Tiernan* equipment is available. It

could be adapted for other ampero-
metric titgation, assemblies ,

'k

,

.0alances, analytical, 0.1 Mg sensitivity at .a load of

200 g. "(with Instruction manuals)

,e."'
..-

SS 1-
t

3

Also fdr advance preparation Of.
reagents

.

Balance, trip, 500 gram capacity
.

_

.

.

.

e .

.

BOO,. 1

DO(W) T:

1

.
.

Fbr advance preparation of reagents
,

. ,

DisOlved Oxygen Meters with probes and probe agitator
,aseMbl;jas, and. accessory kits wnichinclude membranes

_. .

, . . ,

f

4

. .

.

/
DO t 1

, .

r

,N

9

.

Written EMPs based on the Weston and
-Stack* Model 300 and also on the
Yellow Springs Yns ument* Model 54

are available. her couldbe - .

adaPt er oxygen meters.
.,

,

O.is t1lltinc apparatus, Water still, all-glass or black tin
. - ;*

.

BOO 1

.

--r

1

,
.

Also cin be used to prepare di 01 lel
water 'ford the other lab procedu es.

.

, .

ectrical outlets, 115 volt, single phase, 60 cycle acEl

power . .

, -
.

Cl 1 9 f )

.

,
. .

..
.

.
.

_-.s, -,..-

.

-

t

..

.

.



QUANTTTY FOR.

,bESCRIPT:t0. EACH TEST CLASS

OF 12

w

PEMS

Hot plate,- magnetic - tIfeer,?0,atform area about 5 1/2"
by 7", with magnet

BOO

DO 1,4) 1

Cl 1

For advance preparation of reagents

", . .

Incubator, orscons-tichti.temPerature bath ca.pabre of
maintaining 20° + 1 °C, and large enough to-contain
36 1300, bottles and 2 ten.litler bottles'

BM* 1 1

.Nep, hot;air,-,--40.14M.egiform'tenweratures and with
thermometer to r.49.1ser`, 'accurately in range of -103 -

10-5°C. CaPaciti-sti?i4:48 " 90 an Oa. watch glasses
plus 18 f 25 ml GooCktsceUititles:

,

pH meters, _elecif-omett ac vrati tb,,-it least 0.1 pH

unit 0

4

SS 1

See Microbiology, Capital Equipment

pH 1 9

written.EMP based on the battery -
operated InstrumentationLaboratory*
Model 175 is available. It could be
adapted for other pH meters. .

Refrigerator 14roe enough to:Store up to one 1 iter

reagent ,bottles
BOD, I

DON) 1
1 ro store reagents prepbred In advance

Sinks for glassware clean-up and discard soluillins.

.I ,

All 3

',:iaciturr Sourc.es:-,preferably'Ne sentral, servie. An
1 . , .

elee,tric vacuum-putnp-asiertibly 'with suitable hoses' water
traps and shut 'off, vkisiestrapab14..of ;drawing, 15 ,..i.nches

mercury' is acciptable:- , ,'--,." .' '

SS 1

10

.18

a* -z

Unlisted quantities of tubing -and
connectors may be required. See
Microbiology, Capital Equipment

MeiCtion of a -specifiC'brand name ots-not constitute endorsement of the U.S Environmental Protection Agency.

r-
.

S i .8-15



B. REUSABLE EOUIPMENT (Less Than $114Unit Value)

4 FOP.:

diSCRIPTIM 5.' 1

A
EACH TEST CLASS

OF 18

PEW-S
.,

a .

Aprons, laboratoryiiplastic acceptable) All 1 18

,

Beakers,
`:!

glass, 25 ml

4

0

.

DO(W) 1

pH 1

Beakqrs, glass, -50 ml Cl

.

ro ' b

Beak6rs, graduated, glass, 150 ml .

pH -5 45

...

/40

, p
Beakers, glass250 ml

..

D0.(P).1 9 Weston and Stadk* Meter 300
0

.44,,r

Bottle, amber glass, 1 liter, with screwlap Cif 1 1 .-Omit if PAO solution is purc4ased

, _ _ " '
Bottles, glass,',30-M1, with 1 ml dropper piOet in .,,

.

screw,cap I ,

..r
.40

Cl 3

.

7 Omit if solutions are.purchas9d in
dropper bottles

. .

Bottles, glass,B0C, 309 ml glass stoppers
-. .

A,

'BCD 4'

'DOM 1
00(P) 4

153 i

Total quantity based on all three lab
'sessions on same day, precluding '
multiOle use of bottles
( ,j,

-

v

Bottles, glass, reagent; 250 r-1, with glasiostbpcers for

all but one which requires a rubber stopper., °
.

BOD 4

DO(W) 6

' .10

Bottle, clay_,, reagent, 2 1Er.w1th gl.ass stopper
v .

, A

'4).

DO(W), 1 1 Tc contain standardlied sodium
thiosulfate 561,.

--740-
-t

.

4 8 't

, A 0
All&

, CO

0



e

71,1',1 I 1-Y" FO!

DECRIPTPA E, TtY,-

4
B4ot5tles, glass, small neck solution carboys, 10 liter BOr 2 2

Bottles, polyethylene, aspirator with spigot, 5 gallon,
screwcap to dipense distilled water

All 2 ? Can be used with siphons for water.
samples required for DON/ and DO(P)r

t

Bottles, polyethylene, Squeeze, each with delivery tip,
about 2 oz.

PH 1 9 To contain sat. KC1 sol.

I.

Bottles, polyethylene, '-,60 ml, screw caps
#

D0(P) 2 18 Weston and Stack* Meter 300
To contain electrolyte and Na OH sols.

Bottles, polyethylene preferred or pyrex, --180 ml,
screw caps

2 18 To contain buffers

*Bottles, polyethylene, resistant to adsorption of solids',
500 ml, screw caps

Cl 1

pH 3 27

SS 2 t

Bottle, polyethylene,resistant to adsorption of solids,
2 liter, screw

BOD
SS 1

To contain student portions of samples.
Attach sample tags.

117-

1 To colletisample.
Attach sample tags.

Bottle, polyethylenvesistant to adsorption of solids,
4 liter, screw cap

Cl 1 To collect sample.
Attach sample tags,

'
BettTe, polyethylenelresistant to adsorption of solids,
8 liter, screw cap

1 To collect secondary treatment effluent
sample. Attach sample tag.

o

17



V

FOR.:

I
DESCRIPTIn

.

1-'',2;:-. TEST

At Sink'S

cLi-SS

CF -18

9

.FEW-k(S'
,

, -

0-

,

Brushes
4

assorted for cleaning glassware t

.4.

Brushes, balance SS

,

. , ,
....

,
Bulbs, pipet, are BOO 1

DON) 1
9

.

..e.
.

.
..

.

Burets, 25 ml, 0.1 ml graduations, teflon stopcock plug
preferred

DO(W) 1 18

.

,-

. .,,,,

Clamps', buret, for titration stand DO(W) 1

.

18
.

.
,

'

Clamps, pinchcock,, strong enough for tight compression
of vacuum tubing

KC 1

,S$

20

, .

See Microbio\logy, Reusable Equiteent -

Cork borers, set

,.

.

I

SS 1 1 To make hole In .No ." 8 teghbervitcppers,
' 'For funnel filter 'holders prior, lei
student lab session. ...

, '
it

Crucibles, Gooch, porcelain -25 ml capacity.

,.

3-6 18 are .useett preparglilter dis'ct
prior to student lab session..

Crucible holArs, Walter-, for 25 rt11 *porcelain Gcoch
crucibles to fit.,1 liter filter fla'sie

SS 1 18 .

1

Cylinders, graduated, 25 or 50 ml ' SS 18
.

- f

C i, I _ ,



*- ,,f, I ,,-I IT; i . .

. , .,-

C tinders' 'S' ite.cy 1 r , Atuated,N1 -MT 7
.., .

; -- , , .

-. .

.
EGLI

SS

t.- .
.

1

1 3E, 1.Required cor-13G -f:drl_.111 i,s. prlrelsj

2, ; . 1 tneatrent eff'wei" - ir .

. . ,.
. . . .

!C'il tide Vs, lr44u4tett . 250 Trcf,::
. ,

. . ; . , -_ : -
, .

...
I , -, . .

. .

..1

', .}

-

.. .

EQ-Ltifre0 f sa',rp1 e 1 5 : se ce-nd a ,

treitrent -ef f 7 J'EP.t
. 4

.-
N- _

4y-liridir'A ,' igrcitiii ted; - 4: 1 :..
-....' , _ .,.... -

4

1
24 -._ 36

'Da s ipit ,Sti:t h
/tffet-c tik -:4i-r4a" t, Ai i:!:ti 3, 4 1 00Teg- a.t*. -.

1 - SO* 44: Watc" 4ta$0-p-14, ck- 26 O :.,00th, :
-tyval,likii-s,--- ' ', -4 ...;-:, 1 .:- --" ', J.--,4 : ,:. :

..* ' - '.,,_,, ,. ,' .-
.

.

x -*, rotv ,o f desiccators nee ded-
eper4s n t nt i* s i ze -'' :

0
, .

-"t11 A --4-
.

5 Fa &t;; 'Eili*.Y.0*-; 444 t .. z.-- .
. ; .

.

1.

. .
..'

.

,

r
Oi jay .e arepxra f. ic5n (-.4f re dents ..

:use .1.1- robe t119r,, Reu sat 1e ,squi rtiept
..

4 .., ,

fj,Iiii:frLS, j,-.-' ,Y44''',- e' , i: -IL
-;,;,1'.:,:... ,. ...,' t. .. .

. . .
., y ,I., r

F. Tis4 , ti Lter i ng. (stitt'Pli-i ..il pg4vy.=..r4st; -4iit.Y,,y viki.,?,id, I
1-Cor hi;lk-ct4PflecOgrjlncl-rtitn,10:' it"tici. .'.

;,. : . "
,,.. ). ,. ,-,..

. ..

la*
_, ._-

.

- .
..

See Mitrobieiogy,, Reulat I e Equipment,

-..,
..

, . . .

. ,.....
Pi ak4-7.1fel itletric , 00 TI ,, iifth4Iii 0 .

, .......-.__
_ ,--.. .,-*..._,_ .,... ,-, ..,...,- .1

Y

"t 1/1 \ "4

4 .

. ,

. or adilfince rir e pa rat i_or reneirt-s,
...--,-- --._ ..._ . .

.. ,,--,.,A --, -,, 4- - . ,'414......: '+..,_, -1..."'
. ,- ,- , .-- . ,..,-,:.1,. + F, -,, 4-

,, r-'
les4cv,twertgisetor'k.i'..?S0 MT 0 ,W1 th -$1714-s:,:ss

. . ', .
,a ,..- ,,, ,,n-r.' 4

, ._ .
-- --4,

'-.. , ., , 1- , ,, 1.
, .

. ,- ,, - .
,.,' ,. r , -

1 ....

0

e , v T

, -. . Ftir a thrtk,n.e preparationoil df reagents
,

. .
-

, ,

...., .-. , -', . '
. r .

-r- i '. -, , :,_-, , ... .
, s,- r4,> 's

...

';

N
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DESCRIP'TION

nuANT:TY FOP:

I)

Er Co iFST C'bttS

OF 18

Volut4etric-, 1 liter with lass stopper C1

0 -20

e
1 Fc; advance preparation cf buffers and

/.
.

pH 1 sample

rlask, vOluOetrie,-.2 liter with glass stopper

.

, 1 For advance preparation of std.DO(W) 1
,

, thiosul fate sal.

Forceps, 'toYef glass, ,curved ends SS 1 18

. .

A1$, short sta0-, diam. about 75rrrn
filJ' Orl -bUrW v

0i'
0(W) 1 18

imel.ftiter,,holders: tembrane,unit assemblies or
itorOgOrt'BUOhnerfUhrtels or' porcelai1i Hirsch funnels,
reptiirtng)i.-414#-Wo-4 5 Cm dia.: for f i 1 ter i ng i nf 1 uent

aMP1 0 . .-!
, ,- ,

, ,

*

SS 1 18 Car use some of each type
See Microbiology, Capital Equipment

,

Glasses, safety` 00:)061 pr 9p6

4Y-4$,.siai pcic N .,
.elt

.

DOD) I 9 ceseston and Stack* Meter 3CC

.,

Mixf114.r003; Our1Wtype, i8 inch minimum length BOD

MottaillpfW.p&o, 'glass or'pp'rcela,r, Wltr spout, E' OZ, ''-or advance preparation4of stare" so.



QUANTITY F OR :

0
DESCRIPTION'. i

c EACII TEST CLASS
°FA 8

RE.MAIMS

--,--,

Pipets, .measuring, Mori ,glass-,.5 ml' graduated in 1/10 DON) 3 3 , \
4 0 1Pipes; volumetric transfer, one ml .

z

BOO
I

4
! 4 0 -: - )

Fork steck'botties of nutrients

Pipets, volumetric transfer., tvienty ml '
t

0 1 18 Rewired if sample is ry

treatment effluent

Pipet, volumetric tansfer, 1-00 la
.

00(W) 4 1,
.

For advance preparation of std.
thiosulfate sol.

setts-ars, small4ite:POrs ,..A-
.

DOPI 1
i

Yellow Springs Instrument* Meter ,,S4 ,,

,

loaravadr,ivers, Mail -blade . '60(P) I
. *

Wetton & Stack * Meter' 300

Sfplgeu, -41140; about 18 inches lone; with soft rubber
ins attactIegf faf-delivery 'control.

SOD '1- ' - 18 ,

Siphons, giasSklong enough to reaoh to the bottbai- of a
y-lite bottle, Wth' Soft rubber tubing attached for
del ivory control

.,. , -

110D

ti.,4 .

'').

.

.
411

3

.. .

,

`4atula,;,sveditint size ,
,

.11.'la .. ,

, .

.)
For advance preparation of reagentt

SPOner for elleani 'bench top
.,,

t, kli*:; 1
t

'' See Microbiology, Reusable Equipment

(3:-.-' , . ,,c

._ .,

.
/ No



8-22

.... m. ,
DE$Flprti EACH TEST CLASS

OF 18
REr,-2K0,1

,,.
Stands titration, support,f0,114ret

, .

DO(W) 1 18

Stoppe'rt i,'rubtiar , sf20--e:-. iv f 6 hole for funnel-
filt6r' holder

-\...,,.

SS 1 18 Size of hole depends on type of funne
filter holder used

.- , ....',' .- .

Syringe's,, 5 cc or, 41-ci'neldropper pipqs DO(P) 1 .9
\)

.

_Tong's., crtki61e.- ' SS, 1 18
..

See Microbiology, Reusable Equipment

.

u gf ri.ibt:Or.',2;3-' .i:4 *ii4itii,, ,*- ,

3T 1.D, by 3far:110 -;;IiM'so.c4uip fliSkS --
.`.:tz

SS 18 See Microbiology, Reusable Equipment

.
r. % .. .A

Wash bottle0.404iC. pe, 500 ml
-...,

Al 1 1 9

.

.

Watch glasset,.9amM: , A7,orlITter disc supp677ft-

, . ...

SS 1 36

./

18 are used to prepare filter disc-s

prior to student, session

.'.

..':1.-;.' ;,--- , T

ist. Mention Of. i Oticl.ifiTiliati44.-rtadit does not cOnstitute
I

endorsement- ci the f{-45.' Environmentar Protection Agency

, .,
. r

.. ... '
.

.

'.a,,

,
.

.

.

.

11,..16,,,

. .

1



C. CONSUMABLE SUPPLIES

QUANTITY FOR:

0

. DESCRIPTION EACH TEST CLASS

Of 18
REMARKS -(`

Cotton, small wads to fit neck of 10 liter bottles

.

BOD 1

a

.2

.

,..

Detergent, in small boxes or jars at sinks
4

,

All 1 3

. .

411
. .

.

Filter discs, glass fiber without organic binder,
Reeve Angel 1234H pr 984H, Gelman Type A, t.

Whatman GF/C or equivalent, Size should cover. holes in
funnel filter holders to be used ('\., 5 an. dia.) and also

to fit 25 ml Gooch crucibles'('. 2.T cm. dia.)
.

.

SS 2.

ea. size

N

72

.
.

,

18 of ea. size sholild be prepared
(rinsed-dried) prior to student
lab Cession

. .
.

-
Lubricant, silicone (stopcock) small tubes

.

DO(P) 1

Cl. 1 0.

9

. .
Weston and Stack * Meter 300

.

Narking ink supply or tool to permanently mark glass
and porcelain. .

SS, 1 1 To make identification markt on Gooch
crucibles prior to student lab sessibn

.

i

Notebooks, to record data
,

.
. ,

.

,

BOD .1

DO(W) 1

00 ()3) 1

18
.

Pens, felt tips to mark beakehs, watch glasses, etc.'

,. .

,-

pH 1

SS 1

9
.

A.

Pencils, Wax marking
.

.

BOD 1

DO(P) 1

.

9

r

$ .

.

.-

Reagents arelisted according to test at the end of 1

this section.

9,3 ,
,

.
,

- .

,
8.9v
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QUAT.ITY FOR:

8-24

E5cR .fM ioti
=

.

EACH)
'

.

-

CLASS

'. CT '18.:
REMARKS

.. .

,

Required samples are listdd according to test at the
end oftthis section'

.

-
.

. .

Rubber blinds, large , ,' . :
f

D.O(PN 0
.

.
Weston and Stack* Meter 300 .

,
. , .

Sample tags, preferably pre-printed; with blanks :for.;
information required by liPDES`-reports.'

. .
,

s..
. ,:), . =

.'. .
.

B06' .1.
.. DO(W) 1.',...

DO,(1,) I.
Cl '10
Pit,. 27..
SS 20

.

..
- .. bG

.

. e

For:bottles containing sample.

.
., .

.

.
,

1Tape, transparent, roll; . . DOLP) 9
. . . . .

: '.
Tissues,,sdft, in.boxes, for handfin. Gotch crucibles' .

.,. .
SS_

r 1

. .. .

. .
,

.
Towels, paper in bo5ies bi', pecketts,..iitsinks

. ,
-All. 1 ..

Watt, disii 1 1 ed. frari 11 gless or. b1.ok tih .

dittilltng apparatus `i '-''' . .-- .. .

BOO t- 1,
-

40 I.. QUantftY.' inci udes water. used for
re'a,gerrt. preparation.

. ., . ,-,..
Water, distilled,froui central supply:ot cAti be-pure taged. -, ..., , - : , S.,

7-

. , .

'. -../ 1

;,.., D6(W18.t.
DO(P).13'4
Cl*-: -1'...e'-:
'pH 14,-1
S '.2 *,e,,_

.

38 swell
- ',,.. j:

.

...

Amount-S-frepresent water used for
reagent and s4rnple preparations, as

as studAht lab ses,sibns.
- ..:

. ,4 A _.*.--,,

) . 1 ' y4- .

e 'S ... .. -.; .

..
1

.

:-

- , :
\ ) , ,

- ,41?' . t

-

.4-

L

.

%

I

$

.

-- .,

39



,s

MI

QUANTITY FOR:
. _

DESCRIPTION
,,,

EACH TEST CLASS

OF 18

REMARKS

weighing boats, disposable

p
_

1

.

BOD 4

DO(W) 6
DO(P) 3
Cl '11

pH 5

29

For advance preparation of reagents

Reagents, BOD Test:

4 .

.

.

i

For preparations according to 1971
Standard Methods, 13th ed., p.489

ALL reagents should be prepared PRIOR
to student lab sessions. ,

.

Calcium chldride solution:

,27.5 g/1 anhydrous calcium chloride BOD 2m1 100m1

A

Ferric chloride solution:

0.25 g/1 ferric chloride hexahydrate
.

BOD 2M1 100 ml

...

.

,Magnesium sulfate soldtion:
l 4

.

22.5 g/1 magnesium sulfate heptahydrate

.

BOD 2m1 100 ml

,

.

4.

,

.
.

t

1. Ci -1
.

.2 5



8. 26

QUANTITY FOR:

'-17ESCRIPTION EACH TEST CLASS
OF 18

REMARKS

Phosphate Buffer Solution:

8:6 g/1 potassium dihydrogen phosphate,-

g/1 dispotassium hydrogen phosphate,

33.4 g/1 disodlium hydrogen phosphate heptahydrate,

-1.7 g/1 raMmoniuM-chloride

BOD 2m1 100 mV

KH2PO4 also used for Cl and pH

to

Reagent's for 72 Winkler Determin Rs unless a
dissolved oxygen meter is

See Reigents, Dissolved Oxygen,
Winkler Method.

Reagents, Dissolved Oxygen, Winkler Method:

For preparations according"to 1971
EPA Hamel, p. 53

ALL reagents should be prepared
PRIOR to student lab sessions.

Alkali-iodide-azide solution:'

500 g/1 sodium hydroxide

135 g/1 sodium iodide

10 g/1 sodium azide

BOD 8m1

DO(W)2m1

DO(P)2m1

250 ml'

NaOH also used for DO(P) and tl

1 «3

1A



4

QUANTITY'FOR:

I T

DESCRIPTION EACH TES11 CLASS
OF 18

REMARKS

.

Chloroform -

,

. .

BOD 15ml
.D0(W)15m1

D0(P)15m1

.

15 ml
To pr\eserve starch and thiosulfate
sols. Also used for Cl

.
.

Manganou5 sulfate solution:

480 g/1 man9anous sulfate tetrahydrate

4

BOD 8m1

DO(W)2m1

D0(P)2m1
250 ml

i

. .

. I.

)

Potassium biiodate solution: .

-'

4.873 g/1 potassitm biiodate . BOD 250m1
DO(W)250m1

DO(P)250m1
250 ml

25.0 ml is diluted to 100 ml. of which
40.0 ml' is used for duplicates to
standardiIe thiosulfate sol.

Potassium (iodide crystals ,

i

. /
P

,

BOD 6g
DO(W)6g
DO(P)6g

6 g

'IQ standardize thiosulfate sol
')
also

used for DO(P) and Cl

Sodium thipsulfate stock solution:

186.1 g/t sodium thiosUlfate pentahydrate

/

BOD 50 nil

D0(W)50 ml

DO(P)50 ml
250 ml

100.0 ml is diluted to 2 t. std. sol..
648 ml may be needed for BOD162 ml
each for DO(W) And DO(P). Additional
volume is for buret rinses,

:
't

Starch solution:

10 g/1 soluble starch

d

,

fo 4

,

BOD 8m1

DO(W)2m1 ,

DO(P)2m1

- .

250 ml

4

c 11
'

)

Also used for.C1 .

/......_:

*

.
it f,

8127

J .
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QUANTITY F :

DESCRIPTION i" EACH TEST CLASSCLASS
OF 18

REMARKS

. ,01

Sulfuric acid, concentrated
,

BOD 8m1

DO(W)2m1
DO(P)2m1

250 ml

.

.

R9agents, Dissolved Oxygen, Probe Method: f

.

.

.
.

_

For preparations according to
Instruction Manuals fOr Weston and/
Staek*Model ,300 or Yellow Springs
Instrument* Model 54

ALL reagents Should,be prepared PRIOR
to student(lab sessions.

-Electrolyte solution:.

50 g/10Q ml potass'ium iodide)

0.1 g/100 ml sodiuM sulfite
,

DO(P)q,15m1 250 ml

Welton and Stack* Meter 300;so1. can
be purchased from Weston and Stack*.
KI also used for DO-(W) and ci.

4

.

Electrolyte solution:
,

.

.

.

4 1:1 distilled
)
water/sat. potassium chloride sol.

(66.79/100m1 at 1000C)
DO(PY-15m1 250 ml

......

Yellow Spi-ings Instrument* Meter 54;
sol. tan be purahased from YSI. gat.

KC1 sol. also used for pH

4. .I a,
....

.
Sodlum -hydroxide solution:

/
10 g/90 ml sodium hydroxide

,

DO(P)15m1
)

/
.

.

4

258 ml
0

.

-
..

Weston and Stack* Meter

.

300

Na0Halso used for D0(W) and Cl
.

0
. -

.

.

.
.

1'

\
.

.



, QUANTITY FOR:

. .

DESCRIPTION

I

EACH1EST CtASS
OF 18

REMARK'S ,

_.

,

0;50jfilm sulfite solution:

aboit 29/500 ml .

. ,

.

,

bO(P)Lig 18g

. .
.

Weston-and Stack* Meter 300
Also used in DO(P).eectrolyte sol.

.

Reagents fcr 18 ffnkler DO Determfnations .

.

. .

) . -

See Reagents, Disso)vedOxygeny
Winkler M

.

.

J..i

,

.

Reagents, Chlorine Residual:
,

.

.

.

,

.

-

.

.

,

For Prep rtions acccirding to 1972
ASTM Part 23, p. 223

,

ALL reagents shOuld be prepared PRIOR
to studentetab sessions . .

,

.

Buffersolutipn, pH4.0:
,.

.-

243 g/t,sodium acetate trihydrate '

_480,g/t glaciataceticacid -

Cl lml

49

,

250m1

A

1. q
Sol. can be purchased from ,

Wallace and Tiernan*

I .I-,, .
Buffer solution, pH7.0:

...do
, ,- *
25.4gYt potassium dihydrogen phosphate

86 g/t dts9diuM hydrogen.9hOtphatewith 12'
molecules of water of hydration-4

.

,

Cl lml
\.

,

250m1

.

Sot_ can be purchased from /
Wallace, and Tiernan! I
Kli

2
PO
4

also used-for BOD and pH.

.

. .
..

, .

/ . -

, .

, .

10..) '

7

.

.

.

.

.

.

,

.

.

IOCJ
. :4,

I
.,

, _ ft.11,-:
...

St..2C)
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QUANTITY FOR:.

.

DESCRIPTION EACH TEST CLASS

OF 18

.

, REMARKS

Potassium iodide solution:,

.

50 g/t potassium iodide /
/

.

, Cl lml 250 ml

,

Sol. can be purchased from
Wallace and Tiernan*.
KI alsoysed for DO(W) and D0(P)

I .

.

Sodium chloride, U.S.P. , C120g, 360 g. Pellets can be purchase from
Wallace and Tiernan*

Phenylarseneoxide solution, 0.00564 N:

0.8 g/t phenylarseneoxide
_

. 1.8 g/A sodium hydroxide
(Adjust pH with-1+1 hydrochloric acid)

Standardize with 0.0282N iodine solution:

.

'25 g/t potassium iodide

- / 4.946 g/t arsenous 'oxide
.

hydrochloric acid

1 ml chloroform
.

.

12.7 g/t iodine crystals
.

. 5g/500m1 '-sodium hydrox

\

.

lg/100m1 starch sot.

Cl'OCtil

,.

,

k

.

.

1 t.

.

\

Sol. can be purchased'frco Wallace
and Tiernan*. i

NaOH and la are also used for'DO(W) ,

and DO(P),, ,,

chloroform and starch are also used
for DO(W). /

4

.

-.

.

.

i

. :

11i .
.

o

-,

.

-

. IA



ZIANTITY. FOR:,

- .DiStRIPTION.'
. ,-,

.

.

,EAaft TEST:
, . .

.
F ta.,

REM1,RKS

.-

.
...

. ,-. ,

Reagents', pH. -
.

., ,
.

. .

,
. .

-

,

.

r

'.. . ,

_,

.,. .

, .:

.

.

For'Oeparations according t6 1971
Standard Methods, 13th -ed . p.278

A,reagents should be prepared PRIORll

to' student lab session.
.

.

%. 0, Buffer s 0 utforc: pg 61:, '

,
- .

,
,

Ea .,

3.388g/liter pOass410 OjidrOgen pliosphatC .

: i, ,
. 3.533 _g79 i ter' d i sOdi um hydrogen phosphate, ",
....p, ,..- ,, .

tarpon oioxfo.free votpri .' .

,

,

. .

_ pH i

-.. .

.

'

%

.-

3t ,

Pre- weighed' fer crretthcals can be

'PLJThaseal.
10-t2POIS 4 so used for Cl and BOD

P .

I

.
Nifer iolution, ,pH .71:4

1.179 g/t Potassium dihyd(rbgen phosphate,-
. ,.!.. -,

4.302:g/t 4.-Isoat4.tyarOgen PhosPbatee

carbOn Axidt -*fri0 'water :- '. . :

r

%.'
.

0(461131'.

2

,

' at

.

Pr weighed buffer chemicals can be -

chased. '

PO4 is also Used for Cl and BOD

_

/

'.

1

. .

lectralyte.toluti . ". .

56.7.9/1000117potasi1tim chloride, at

100°C fOr saturatOd'solutldn,!.'

Add Silier c hfbr ideqn dissOlyable'amt: :

, . " .., . -

p0Pail-

,

',.

250m1

.
. .

:Electrolyte sol can be purchased froa
manufacturers of -pH meters. :.

4r1'also used for DO(P).

.-
,. . ,

.

.
.

...
.

-
.

.

.,

_

.

.

, _ _

.,

,

' ,

,

.

,4'

, .,

,

,

.

. .

" 113
.
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QUANTITY FOR:

- DESCRIPTION

, .

,

EACH TEST

0

BOD 80m1

or 400m1

.

.CLASS

0F,i8

.

2.2

or 8.2.'°8.2.'°

REMARKS
..

.

Collect Just before student labr
session. ,

2, liters of primary treatment effluent
or 8 liters of secondary treatment
effluent

.
.

Sample, Biochemical pxygen Demand:

.
non - Chlorinated treatment plant effluent

f

....-- .
Sampl e,. Dissolved Oxygen, Winkler Methcid:

Water containing dissolved oxygen

.

-,

,..,

,

4

BO(W)300m1
1

6/

. .

Prepare by agitation, then quiescence
prior to student lab session...

.
-,.

Sample, Ilissolved,Oxygen, Pribe gethOd;

Water ccintainingdissolved oxygeyn
. . .

-
- .

\

i
DOfp)300m1 6L

,i

.

Prepare by., agitation, then qujescence
prior to student. lab session, .

..,

44.

.

Sample, chlorine: "..
.

.
ChlOrinated treatment plant effluent

.....

.

.

.

41.

Cl ZOOml.
.

, '
41

.

'Collect ,just ,before student lab
session.
Quantity is/for Wllace and Tiernan*
Assembly.

.4.

Sample, pH: -. i .

Three samples with different pH Values

. .

v
.

PH va .

: 125m1,
pH ea.,

, 3/..

Prepare prior to student lab session:

.
. ...

4

.. , .. .

.

.

'

.
.

%

.

,

. S

-0

'N
.

' .

.

?

% . ..

.
.

..

_

,
II

I
r. a. ,

# .

. , 11 b
.

. ,

,



QUANTITY FOR:
.

. ASCRIPTION :

,

EACH TEST CLASS
OF 16

REMARKS .

,

Sample, suspended solids: .

,

Treatment plant influent or an equivalent mixture , SS', 100m1

.

2.t.

.

Can be collected 1 or 2 days before,
student lab session.

I

Simple, suspended solids:
...- -.. ,- --- .- _

'Treatment plant effluent or anequivalent mixture
.

,

S&', 200m1 4.t.

.

Can be collected 1 or 2 days before
student lab 'session.

.

. .

, i,

6 .

* Mention ofa specific brand name does not constitute
endorsement of the U. S. Environmental Protection
Agency. 4

- . :. .

.

'

. .

_

,

.

.
A , r

L,..
. .

.

J .

/
. . .

,
1 \,

,
.11 J

'-.

,
.

'

-

.

.

t

.
.

.

-

..

'-

a
-.

0

.

.

.

r
,

I
.

. .

.

.

.

.

,

,

. .

.

. .
..

. .

1 1 i.

se e

8=33
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III ENGINEERING - sampling

A. CAPITAL EQUIPMENT (More Than $100 Unit Value).

qunNriry FOK:

8-34

.

UESCR1PlION

.

CLASS

Of 18

1,

RLMAUS

Sampler, APmA type, as described in Standard Methods, 13th ed., p.476 For demonstration

, . ..
1014''

SamPler, type, as descpited in Standard MethOTS-,-13th ed.,
p 728

1 Fo; demonstrati on

.

4't
B. REUSABLE eQUIPMENT,(Less Than $100 Unit Value)

..,

.

.

Float gage . . 1

0
For demonstration
Optional - used if available

',

Parshall Flume with stAling well and connection to flume

.

1-3 Tg illustrate flume Configuration. '

Models could be used in classroom.

Staff gage section, standard 3.33 foot section 1

r

To illustrate gage

dor

Wier plate(s)
% .

.

1-3 To illustrate wier configuration.
90° and/or 60° and/or end contractions
etc..

.

119



,..

...

i

_,....

,

The following effluent monitoring prgcedUres were added
to-the Student Reference Manual. Equipment required for these
procedures is not included in this compiled lisit. .

.1. Dechlorinaltion of Samples ficir Biochemical Oxygen

Demand and Seeding of the Dilution Water

...2. Determination of Dissolved Oxygen in Wastewater:
fiW Polarographic Probe Method

3. Settleable Solids, mg/liter (Imhoff Settling Cone)

C

r ...

/

8-35

1,

L
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-2. Instructional Resources

a. Introduction

Most training institutions will make the fullest possible use
of pre-existing instructional resources. The purpose of this
section is to describe the nature, sources, and availability '

of instructional resources. suggested for use with this course.

1) Theinstructional 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;

b) Audiovisual training aids; and

c) Supp /4tivereferences

2) InStr ional resources are discussed in this-section from
the vi oint of the sources of the materials:

a) Resources developed by United States E ironsental
Protection Agency (U.S. EPA)

b) Resources developed by other sources; and,

c) Resources already in possession of the training institution
conducing this course. -

b. Instr.uctional Resources Developed by U.S. EPA

1) Student Reference Text and Staff Guide for the course "Effluent
Monitoring Procedmres Nutrients":

4
a) NTIS can,supply copies of the Teixt and Guide. A paper

copy of the Text (PB-261-290/AS) costs $9.714Contact NTIS
for the identification number and ost of a er copy of this
Guide.

A microfiche copy of either Vie Text or Guide is also available
-from NTIS at $3.00 each.

AT . . (164.1)13. 9.77

n.

W.S. ,Department of. Commerce

Natibnal^Technical Information Service
5285 ,Port RoyalRoad
Springfield, Virginia 22151

9-1
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4

9-2 .

I

F

b.) NTOTC P%snegatives of the Text and Guide which are available
for_tehOorary loan oft request of% sponSOring Agency wishing
to duplicate the materials. :

,

c) Your-state agency may be Ole tb arrange a direct supply of
the texts and/or guides. 'Befolle ordering/reproducing materials,
you might consult with your state agency about this-possjbility%

2) Audiovisual"Training Aids develoOed.for the Cojrse:

a) What is availablg, according to topic: 4110

(TT Five-Day Biochemical Oxygen_Demand (BOD=5). 4h

1(a) XT-54, Slide/Tape Unit, "Determination bf BOD,"
13 minutes, 71 slides.

(b) TC-40, Videocassette- Tape Unit, "Determination of

5-Day BOD: Saniple Dilutin", 23 minutes 'le.

(c)" OT-2, Overhead Transparencies -14.

(2) Determination of Dissolved Oxygen

- (a)(Azide Modification

XT-29, Slide/Tape Unit, "Dissolved Oxygen
Determination ", 15 minutes, 72 slides '

2 TC-38, Videocassette ape Unit, "Dissolved
Oxygen Determination Winkler/Azide: Tit-

ration of Sample ", 27 minutes.'
.

. .

'3 TC-38, Videocassette Tape Unit, "Dissolved
Dxygen"Determination Winklgr/Azide: Standardi-
zation of Sodium Thicisulfale:, 27 minutes.

4 OT-1, Overhead Trans parencies = 6.

(b) Using a DO Meter N\ A

F X-6, Slides, unassembled -'28, shows varus
parts of WeStoQ/;tack DO Meter

2 TC-41, Videocasse to Tape Unit,'"Determination
of Dissolved Oxyle Using a DO Meter", (Weston-

' Stac*.; two tapes, Apart I, 26 minutes, Part, II,

38 minutes. ,

. .

' (c)kPolarograph, obeV,
w

1 XT-83, Slide /Tape Unit, "Determination of
-Dissolved Oxygen- Polarographic Probe (YSI)"

6 minutes, 32 tildes.

0

.1r

A



4

62t

(3) For pH Determination
/-

(a) XT-69, Slide /Tape Unit, "pH Meter-Laboratory
-----, Operation", 12 minutes, 49 slides.

(b) OT11, Overhead Transparevies - 7.
4

(4) Microbiology,

(a) Bacteriological Sampling

1 X-11, Slides, unassembled - 6.

(b) Fecal Coliform Test - Multiple Tube Method

1,0T-3, Overhead Transparencies - 15. Used
with lessons 1, 4 and 9. /

4

C-

2 TC-12, Videocassette Tape Unit, "MPH Pro-_
ceduree. Covers: Equipment and Supplies,
Data Sheet Preparation, Assembly and Labeling
of Culture Tubes and Sample Innoculation.'
Used with lessons 2, 4, 5 and 6.

3 TC-13, Videocassette Tape Unit, "MPN Procedures",
Covers: 24-hour, 48 -dour and 72-hOur Test Procedures
Codifying Results and Use of the MPN Table. Used
with lessons 7, 8 and 9.

(c) Fecal Coliform Test.- Membrane Filter

1 X-12, Slides, unassembled - 17. Used with
ah. .lesson 2, "Equipment and Supply Requirements".

2 X-13, Slides, unassembled - 12. Used withw
:IFlesson 3, "Preparation of Culture Medium"

3 X-14, %ides, unassembled -15. Used with
lesson 5,- "Filtratiom Procedures".

I

4 X-15, Slides, unassembled - 19. Used with
lesson 6, "Colony Counting":

5 OT-13, Overhead Transparencies - 2. Used with
. lesson 4 and 9.

4

(d) Calculation of Geometric Meae Fecal Coliform

1 XT-85, Slide/TapeUnit, "Simplified Geometric
Mean", Parts I, II and III, 47'minutes, 87
slides.

0 .
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For use with persons who can apply the
basic skills'6f addition, subtraction,
multiplication and division, but who are
not familiar with the use of logarithms.

2 XT-86, Slide/Tape Unit, "Ge'Ometric Mean",
Parts I, II and III, 35 minutes, 78 slides.
For use with persons who can calcdlate
simple averages. Prior ability to use
logarithms helpful, but not mandatory.

(5) Sewage Solids

(a) Total Suspended Solids

1 OT-4, Overhead Transparencies - 7. Used

with all lessons.

2 TC-21, Videocassette Tape Unit, "SUspended
Solids", Part I "Preparing the Filter Disc",
15 minutes. Part II "Procedures", 13 minutes.

(b) Settleable--Snids

1 TC-42, Videocassette Tape Unit, ",Settleable-
Solids", 15 minutes

(6) Chlorine

(a) Amp rometric Titration

1 XT-37, Slide/Tape Unit, "Residua/ Chlorine
and Chlorine Demand", 12 minutes X46 slides.

ro 2 OT-5, Overhead Transparencies'- 10.

(b) Iodometric, Titration

1 XT-93, Slide/Tape Unit, "Determination of
Total Residual Chl6rine - Iodometric Titra-

.

tion Method", 10 minutes, 42 slides.

9-4 124
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(7) Flow Measurement

(a) Parshall Flume

1 01-6, Overhead Tran4mrencieS - 6.

2 X-16, Slides,-unasseAbled'- 2.

(b) Sharp-Crested Weir

1OT-12, Overhead Tiectuafs - 5.

(8) Report of Self-Monitoring Data

(a) 01-14, Overhead Tinsparencits - 7.

to request loan of audiovisual training aids:.

All items described in b.2)a) above are available on
scheduled loao from NTOTC to institutions conducting
this course. Requests Should contain the information
items on the "Request for Loan" form, page 9-9. Send
requests to NTOTC at the address given in 15:1)a) above.

b) How

(1)

'VP

(2) It is urged that materials desired from NTOTC for a
specific course offering be requested in a single,
consolidated communication. This will give greatest

. assurance of a well- coordinated response. Because
these requests ordinarily will, cover a number of
different items, telephonic requests should not
be made.

125
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:
(3)' Requgts )hotai

, . ,

, To :assure 'effeCtive ,`'
iri or..use* in the' 'courset :requests should:be eceived
at ATOTC at lefst. -45 days prior to: the course date: iti,le
Center will, iri ttirn; ,ma.k,e every' effort to assure. that
tite requested. materials :are 'delivered to the requetingy.
tnstitutioseveral days'.pri.or to the start ,of Ate course.
in which they are to be used.' This wi)1 permit review :
and practice bY the instructional staff' or .the most.
effectiVe use of such `resources.

4 0 . - ,
(4) It is expected. that all pofrowed resources b returned to

the Center wi.thin.tWO.weeks. after completion 'of th,e;cours.e
irt which they :are:used.

(5} With' returned ,6orrowed resources, tels rekiestee
-' that the user proiiide the Center ivith an'eValuition of the'

training resqurce(s) used. In this manner the, experience* - -"
of" users can be a factor in continuous improvergents and
resportsesto:problemS in using the resources. ,11a11 reports
'on use of ,such .resources should include the number of Students,

Wi th' whorl the" mater ..was used.

3) Supportive, References:
:f-

a) Manual: EPA-CU:15f,, 1.1.MethodS for -CheMical AnalySis of Water,arld
Wastes'''. _ThiS is the referen,te Sou rc e° of . a 11 the Methods-. pre,;1

: tented' in, this dour's Ip the Effluent Aonitoring'ili.ncedute ,(Ef412)
. .

format.. Adaress,.requests' tor a copy ,

'EFA. .

f , . . office of -technology:'Transfer,

"1. ,

- Induitrial En4trionMept41:AeSearCh Laberato'ry
. Cinanoltt, Ohio 45268

. .

b) AV 'Catalog: NTOTC, ' t:il ti d I a v i s t.W fnstrtittiona 1. Unfts7. .Thiss is a
.

..... catalogAlf ,s1f4e-lapi: instructional units developed by the 'Center.

Although not developt_iPecfically for, this cOurse , seieral of *

the units are on ognse topics. and. might :be :useful supple S,-.- ,,,,-.

material: AddreSs_rewesti,;for a copy fo _Pint at jlie,:a4dnts :....,.' ''''

,;

giv:0 in;b. 1) a)abOve. :'-' ''

.., ,. .

o) lila S.: '. A. Water: Quality InstruWonal 'Resources 1.0'liftetion '_.ysterf). ,

has been develOpe4y,thnodgtran EPA traTntng grant. 'De; "50 stgt:
.

Reports" contain aVailabitAY information and detbriptiotis for
. 2300' entries .0fTinStrUWOnal ,ihd resource tater'iillThese are
orbited matten,'..stidea,, films!, sl fde-steoe , ynits-,and ;if idp -takes .

._developed by varied sdurces."0t training personnel invol'Ved in. '
all aspects otitaten-qual tty, 3eSsaterit. and controt:,,: Thlis; IBIS ..,

.serves as an rhfOrmatton:tourt* of ava i Tabl e, :water" 4 iJalitlAratilip9t,..-
, ,.. *at...

-resources, covering a, wide -range of subJectt . i

*
. ,

'

-1 '
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The user does not need data processing equipment to use
the system'.. Four of the cdhmonly used elements of IRIS
(Users Manual, Tables, Master Report, Subject Index) are
currently available.

(1) While presen supplies l/ast: a set is available to

' qualifying ercatiopl Institutions and training
agencies from NTOTC at the address given ilsb.1)a)bove.

(2) Paper copiei can be ordered as a set of four volumes
from NTIS (PB7252-223/AS, Set, 1120 pp. "Water Quality,

, Instructional Resources Information System, Volumes
I through IV) for $31.00. The NTIS address is given

in b.l)c) above. Microfiche copies cost $12.00 per set.
o

(3) Paper or microfiche copies'of individual volumes can
also be ordered from NTIS at the address given in b.l)c)
above using this information:

(a),PB7262-224/AS, 99 pp., "Water Quality Instructional
Resources information System, Volume I-Users4rianual"

m $5.00. ( microfiche $3.00)

(b) PB1262-225/AS, 96pp., "Water, Quality Instructional
Resources Information System, Volume II-IRIS Tables"

@ $5.00 (microfiche $3.00)

(c) PB-262-226/AS,"494 pp., "Water Quality' Instructional
Resource Information System, Volume III - Identification
Number Master Report" @ $12.50 (microfiche $3.00)

(d) PB-262-227/AS 431 pp., '.Water Quality Instructional
Resources Information System, Volume IV - Subject
Index" @ $11.75 (microfiche $3.001)

c. Instructional Resources Devped by Other Sources

1) Minimum technical references which should be in possession of the
institution include:

a) "Standard Methods for the Examination of Water and Wastewater"
(14th ed), APHA, AWWA, .WPCF. Available from Publications Office,
American Public Health Association, Inc., 1015 18th Street, NW,
Washington, D. C., 20036.

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

American Society for Testing and Materials, 1916 Race St., .

Philadelphia, RA 19103.

or
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2) Audiovisual and Other Training Aids

a) A wide variety of training resources is listed in the .

EPA sponsored publication, "Water Quality Instructional
Resources Infor)Mation SysteM" (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 Pus,.
are invited -to relay this information to the Director, National
Training and Operational Technology Center. Such resources, as
applicable, will be made known to other organizations which could
benefit from their use.

d. Instructional Resources Already in Possession of the Training Institution

9-8

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

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

3)The National Training and Operational Technology Center is prepared to
serve as a focal point for making informattbn about such resources
widely available, provided that copyright or other restrictions on
reproduction do not limit availability of such materials.

a) Before encouraging other training institutions to use such resources
in Telation to this Course, elements of EPA will

(1) Review the training resources to determine whether the instruc-
tion is consistent wtth'existing laws, regulations, and Agency
policy;

-(2) Review the "hesource for technical validity and educational quality.
1

b) Materials found suitable by EPA would be recommended to other. institu-
tions known to be presenting this Course.

4) All training resources referred to NTOR 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, n time, result (n:

a) m king IRIS a diversified, total resource system for training materials
w 'ch will be of the highest technical quality;

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

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

12b



REQUEST FOR LOAN
AUDIOVISUAL INSTRUCTIONAL UNIT

Title and Catalog No.
o

Intended Use

Preferred Date of Use

Alternate Date

BORROWER'S NAME

Title

Organization

Address

Phone 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 mane with the loaning office, units
should'be returned within two weeks Return the unit by REGISTERED,
CERTIFIED or INSURED MAIL IMMEDIATEL Y after use

EPA-171 (Cm)
(8-74)

4
129
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PART I -.COURSE PLANNING AND MANAGEMENT

C. Secretartal Support

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

This function has many elements.including being the right arm of the Course
Coordinator, being Course Registfaro being Course Secretary and being a "Course
Watchdog" to give the alarm whitteArSential milestone stages of course planning
and preparation are being overlToill,

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

1. Course,Records and Record-keeping

' /a. General Considerations

4

1) Complete, detailed, and accurate records should be estatTi'shed 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 finder-system for locating. the records of individual

'students.

2) Response to Inquiries about Former Students

a) Students enroll in this course in order.to 'acquire necessary
knowledge and skills to perform the self - monitoring procedures
required for municipal effluents.

b) In many, if not all cases, satisfactory completion of this course
will be a factor in the accreditation of individuals to perform
the analyses and mehsUrements required for compliance with 'WOES.
Permits.,,

c) It is anticipated that numerous inquiries from former students
and from regulatory agencies will be addrespd to the training
institution. Typical requests for information may include any
or all of the following:_

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

(2) Identification of the specific Analysei and measurements '

covered in the course; as well as designation of the method
which was taught;

(3) Qualify Of student performance in the course;

ALEMP.(164.1)11.7.77
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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 TF-e-nature of
such failure; and

(5) Documentation of any other events whith made the
student unusual. This could be a recof4 of exception-
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) Reports

Most training institutions require submission of periddic repoi..ts
on progress and achievements. It is safe to predict that manage-
ment or cognizant regulatory.algencies from time to time will call
for information not provided in routine reports. If, such demands

are to be met; complete course record will be the most reliable
source for such information. 11

IW

4) .Retention of Records

The length of time course record files thoUldbe retained is un-
certain, and must be determined by each institution.

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

b. Contents of Course Files

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

in two sections.

These are:

a) A file folder, kept in the filir?g cabinet or in the desk of
the Course Secretary; and,

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

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

131 .
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2) The file folder is best suited for such records as

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

b) Cdpies of course schedules;

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

d) Records otstaff assignments, classroom and laboratory
reservations;

e) Copy of course announcement and/or description 'Oee.pane
12-6);

f) Sample'record copies of all routine informatiobal maIe-rtal
sent to students. accepted for training; (See pages i2-12
through 17);

g) ReFords of arrangements for travel of personnel and trans -
portatio of equipment and supplies, arrangements for field
facilities, and other records pertaining to a field course;
and

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

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

each stuc(ent will be retained under the alphabetical tab corres-
ponding 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 record of standard
communications with each accepted student, fees paid, etc... .

(See page 12-18);

(2) A waiting list summary sheet showing record of standard communi-
cations with eacI465tudent placed on &waiting list prior to the
course due to ear13, max4mum enrollment. (See page 12-19)

(3) A non-attendance summary sheet showing record of students
who applied for admission but could not be admitted for
lack of qualification, or due to an already-filled class.
This summAtialso is used to identify applicants 410 applied
for admissibil, who were admitte4 and Who failed to appear
without due explanation' ("no sheYs"). (See page 12-20);

132
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(4) A summary sheet recording strident performance (accept- .

able or not acceptable) for each of the units of
instruction in the course. (Such a summary worksheet'

has not been developed at the writing of this Guide). A

wh) In the alphabetical section of the student record notebook,
each student's personal record will contain such ittmeas:

(1) The application for admission to training (See pages'

12-7 and 8);

,(2) Copies of all correspondence with the student (See pages

12-9 through 12), except for the routine local information
sheets (See pages 12-13 through 17), one set of which is
kept in the loose file-folder;

(3) Record copies of student quizzes, data sheets, and other
individual records pf class performance provided by
Ihstructor. (See pages 12-24 through 38).

(4) Copy of the certificate awarded at end of course which is
a record of the measurements completed by the student in

a satisfactory manner. (See page 12-23);

(5) Documentation of any information about the student judged
to be of possible future concern or inquiry. (An example

of such a sheet had not been developed at the time of
writing this Guideit.

133
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2.1 Suggested Student Registration Procedures

a. Introduction

1) Purpose ''''s.

Formal registration and 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 required
for reasonable assurance of satisfactory completion of the course;

c) Accepted students ire provided with adequate pre-training infor-
mation so that they will make their personal arrangements fiff

travel schedules to assure arrival at the appointed time and
place, with full participation throughout the program of training,

d) The size of the class is in accordance with the course plan and

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

2) Alternative Approaches to RegiStration

Three different approaches to registration are considered here,
though only the first is described in detail., Most detail of
the second and third- identified.alternatives-can be inferred
through study qf the first alternative. The three api,oaches,
considered are:

a) Registration by priority of receipt of application,

b) Registration by comparative evaluation of all applicants, tnd

c) Registration for special course offering at request of another
organization. Students are nominated by the reouesting organiza-
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 course announcement;

b) Completes application and secures internal approvals as required
in his own organizatioqi

c) Mails)a0Plication to registration office of the institution'
conducting the training.

AT.EMP.(164.1)12,7.77
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2) Course Secretary

a) Receives application;

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

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

d) Delivers application to Course Coordinator.

3) Course Coordinator

a) Evaluates the student applii'ation and the space availability
situation;

r
b) Directs the'CoUrft 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 ngn-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 self-monitoring tests on municipal effluents for NPDES
Permit compliance, rejection of a bona fide applicant may
be a very serious matter, and should be handled with care.

4) The Course Secretary

a) Prepares a standard letter or special letter as directed, and
obtains signature of Course Coordihator:

b) Places a file copy of the letter and the application in the
appropriate'place.under the alphabetical, tab section of the
student record notebook;

c) Mails the original letter -to the applicant, and records the
the date of\ mailing in the appropriate place in the summary
records at the front of the student notebook.

d) Approximately 30 days before the course, mails to each accepted
. applicant a standard ,communication,, consisting of

(1) A form letter of welcome to the course, including information
on starting and closing dates and hours of the course, direc-
tions and how to proceed to the 'classroom area, and related
information (See page 12-9); and

135
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124.-tocal *formation helpful to outside visitors, such as
hotel/motel informatiod%'1e91 transrfortation and schedules,
a schematic map of the area, and related information. (Seta

pages 12-13 through 171.;

d -
e) ReQonds the mailing of the standard picket, on the registratiOn
- sumbary sheet. - .

..

4
.

. .

f) Mien applications are still ing accepted within 30-days before
* the start of the course, inc es the general informational
material with the letter of eptanct for admission.

g) tin the-first day'of the course;

# AL,
(1)3bt4ins a detailed registration call froT each student.

institutions may dispense with 041 record, though it can be
of,value in report-preparation (See page 12-21);.

/' 4

(2) Prepares any regiitration tallies reqired.41 requesting_
organization(s) and/or administrative regulFrIon. (See page

:de '12-22);

(3) Prepares a class roster of those iniattendance distributes to
class, staff,and keeps a permanent record copPAp_Daier,se files,

.

(4) Recordsmalay "no shows1;,(applicabts accepted for
training but who did not appear) on the. student
Pon-attendance summary recorKMINFtpee pa J2 -20)

c. Registration by Comparative Evaluation of all Applicants,

1),A0llicant

a)Receives course aMCOunc ent;

b) Completes apOlicatio nd teCilres'ititernal 4prwials as
required-in his own organization; /

c) flails application to registration_ office of the institution
-condUcting the training.

...

1 t
2) The, Course Secretary .

f
a} Receives the applications; .

. b) Recor46 receipt of apfli t-On'in'a summary record in student
retlipr notebook;

.

i . :41.

04Files application in student notebook; - 11
4.

,

d) Sends standardized letter acknowled4ing the apnlication4nd
briefly explaining the'regisitration protedure, with assurance
that decision on admission will be-announced not less than 30
days.prior.to start of the course;
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e) Delivers all applications tQ the Course Coordinator 4,1!approximately

35 days''pefore start of, the course.

3) pe Coursi COordineor
. ,

a) Reviews and evaluates all applications;

b) Selects itudents tribe admittedfot training;

c) Directs Course Secretary V, send'aPpropriate standardiz&elefters.
and information packets ardescribed in-b, above;

d) Special note should be taken of the particular attention, which
should be given to rejected appliants. See,b 3), 'above

4) T urse,Secretaryi

a) Sendsdcommunications%
4

b) Prepares" records and studen files as described in b 4) al)°,

, ,

d. Registra 'ion for Special Course Offering, ,

-

Here a requesting oi.ganizatien has designatel a student body
whit it wishes to have trained. It is the duty of the training
instituOory to provide the requestjpg organization with admission,
standirds for thq_course, It becomes the dlity of.the requesting
organization to SZ7Ven its candidates for, conformance fb these'

ards, arid to provide.the-training 'institution with the names
the students to be trained. The requetting organization usually
ifies the students.-_

1) For record purpos,es, it is best that students complete a course
application form,.though it will not be,evaluated as in b. and
c. abov,e.

2) On receipt in the'training instftution,.the Course Secretary
makqsthe necessary entries showing record-of receipt and class

. comaltion. Files Are kept in the usdal way. Approximately
'AO days beforg the.Course,:the individual standardized weleome

i foftationNpack is are sent t students in the usual way.
t 4ining organiza

pa ation of reeords, ,
reports.

.9

...4-11pqr

oaldllows its usual practices'in.pre-
'Eft's, and any, other data-iequired,for
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S. Printed and Reppoduced Materials - Summary .

a. General Information

11*

In addition to the student reference text, standardized letters and
administrative forms/materials, presentation of this course also
requires` calculation forms, laboratory data sheets, and graph forms
which must be prepared in quantity bY the Course Secretary.

1) In the following summarizing table, all of the standardized materials
noted above are identified and supported with,additional iinformation
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 offeri.g this course may find it,mecessary to add to
or to modify these standardized materials. It is suggested that
plans to doso be noted on the tummarizing 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 s arizing table.

a) SamO 'N\Nes can be copied directly., if meeting requirements of the.
training institution.

The eXamples are shown in recognition that a corresponding
item probably will be needed by.the training. institution, but
probably will have to be modified to fit,the situation.

b.Responsibilitiqs for Printed and Reproduced Material

_1) Course Coordinator

a) RevieTvs the adinistrative Materials for conformance to the
requirements of the regulatory authority;

.1)) rakes
i
modifications A necessary. to theamples and examples

provided in-this Guide;
I

/ Decides' upon and designs any addi Ismal administrative documents
or liecol-ds needed; and

d)'Provides the Course Secretary'whh com4ete identification of
'material to be copied, directly or to be modified, and also
provides samples of any new material required for course

.admin*tration:

Th_
2- Instructors

a) Aevitw all-materials idEntiftilfOr the procedurh for which
they have instructional respAINbility;

3

b) Design new wpoortiveinstrOctional material as required; and
N7.

AT.EmP.0640/110.9.77.

a' .142
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c) Provide the Course Secretary with complete information on

material to be copied directly or to be modified, and also
provide samples of any new material required for student
instruction.

3) Course Secretary

a) Receives frog' Course Coordinattir 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 Irstructort;

c) Reproduces, or arranges reproduction of, the needed course
materials so that they will be available for use at the tinle
and place requirer\

c. Special Warnings

All staff members should be particularly alert to adjUstments in
"Due Date" which must be made when the Lour4 is conducted in

y the field, if training equipment and supplies must be shipped to. ,

.the course site.

2) Preparation of these training materials is a potential source for
great difficulty in course development andresentation: new
activities in course planning and developmenrNuire a great
amount of effective teamwork among allistaff merbmrs. The
greatest problet here is one of timing,. ,

a) All staff members Kist provide necessary infOrmation and_sgplet
67irew or modified materials with,adequatr lead time to meet e
"Due Dates." The amount of lead time is rot specified' iere',..N

this will vary from one institution tb another.

b) The Course Secret44 must be dili!gent-in,advising Course.
Coordinator and Instructors of impending-logistic probleml if
delays occur in subthission of materia'iI, and must give proMpt
attention-to printing or reproduction of neec07&terials- when
delivered by staff members. ,0

c) The..author of this Guide ruefully confesses tMat theerst"
and most frequent breakdowns in thislorea Osually'ar the
result of belated delivery of Neded material from Instructional
Staff to the Course Secretary.

4 rs
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'- SUMMARY OF REQUIRED- PRIUTED/REkOOKED MATERIAL

P

Description

.

Lesson' When Needed

_

.

Number to.'
'be Prepared.

,.

' Confidential-
. .,

Permanent
Record?

Remarks

Administrative
_

.

..

,

.

1

-

-

-

.

-

.

.

-

-

.

."'

.

,

_

.

...

', 6- months.before

Nurse
.

.

li aonths'before
.

courSe
_

,

6 months before
'Corse-

.

6 -months before
course

.

5 months-before
cOurse , --

-

5 months before
40'coUrse

. N .

$ months before

: OburSi-',.'
6 ?

=30 dA.,:y before --

'dpiirse - -,

.

,

.

c i

-, '''-'

.

,

,

-6 month*Ibefore.

'Course
..:.'

...

.0

..Indeterminate-

.

.,
:

Indeterminite,'

- Indeterminate
,

-:

%

w,

. ,
.

.

40 100

10D .

100

.

,

, 100 ,

.
-.4

.

.

.

_

.,

.

,

.

T.

.

.

,.-,

No

--- No

, o...

...."
.. ,

.

t,SJ

.

..

.

4 -..'-.

.

,

-
,

.

.-'

or

"-i" copy

1 copy

.No

lcOpy
'

Na
.

No.
-

-90y

.

.

Yes-.

.---'--

r

.

,

4

,

.

;
-

. Distribute to target
group 6 months before '
course. See 12 - 6

Same as announcement. .

Can be used in tonjunc-
tion with chronblogical

course listings.see 12-6

Usually part of course
announcement. .May be
separate sheet. See 12 :?

,Attached to application
form. 'see 12 - 8 .

Copies will show up in
student files. 12 - 9

Copies will show un in
student files. See 12 -41

Copies Will show 4p in
student files. See 12 - 1

._

In Course file folder.
See 12 - 12 through
12 -.17

.

.

In Registrar's three-
ring notebook.

See 12 - 18

1 1 I.
,

.

'
COurse Announcement

.

g

Course Description .

.

.

Application for Admission
.

Verification of.Basic
Laboratdry'Skills

.

Standard Lettir:
Acceptance .

'

J
Standard Letter:

Standby: Tull Tlass,-.

Waittng List ,

Standard Letter: )
Referral to Basic
Lab Skills Cbyrse -

Standard Letter: ' -'
WelcbMe.and Local
Informati .

Motels /Mot ls,,

'Transpor tion Schedule;
Schernatl,4. Area Map l''

Clasromm ,Location

Regiitraiio, Summary .

Record, : .,

140
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Description Lesson When Needed Number to Confidential Permanent Remarks
be Prepared ? Record?

...",-

Administrative (Cont'd.)
...-

Waiting List Summary -

,

90 days before 1 No Yes In

ring notebook,
three -

course ostebrak

Registrar's

- lc,

Non-attendance Summary - First day of 1 No Yes In Registrar's three-
. Course ring notebook. See 12 - 2(

Trainee Registration - First day of 0 20 No Yes

'See
Records

Card ..' course ,

See 12 - 21

Registration Tally and - First day of As required -No Yes In course file folder
Class Roster Course lip See 12 - 22

Course Certificates - Final day of No Y.es In.ltudent file

Classroom/Laboratory course See'42 - 23
.

Microbiology (MPN

rpvi #1
1 of 10 Day 2 20 Yes Yes Keep test papers, or

summary of scores with
one samPle of test. See'est #2 ,2 of 10

N Day 2 20 Yes Yes PeeNgsi*pers, or
summary of scores with
one sample of test.

3 of 10 See 12 - 27 to12 - 28Assignment Sheet Day 2 20 No 1 copy See 12 - 29
ab Data Sheet 4 of 10 .Day 2 50 No Yes LIne copy of each

tudent's data sheet
. . fter compleXion of

esson 10. Distribute
. , - copies of data sheet

.
.

.

o each student.See 12
.

. to 12 - 36"imulated Lab Data
9 of 10 Day 4 20 sets No

1 set hese are sets of 8
imulated data sheets.

See 12 37,ummary of Student 1 . No
arformarice 10 of 10 Day 5

. .

Yes 12 X38

1 4 ) 1 A fi

A

S

S

p

,-d

12-

- 30



DescrIptio- Le.szor ::-,3^ '.:-_,I,r.:.' :-..:,::

17, r _
_:- ... ::_r-_--3-t r,e-are

i
. ,

Classroom/Laboratory

*pH Determination ..._

Laboratory Results 1 of I.' Day 2 20 No Ys. Keep data sheets or
. summary of results.

See 12 39
Instructional Quiz 1 of 1 Day 2 40 Yes Yes Keep test papers or

summary of results and
. dispose of test papers.

See 12 - 40

......

/

. 1

,

.

.

Suspended Solids .

Data Sheet ? of 6 Day 4 40 No Yes Keep one copy of each
student's data sheet
or a summary of class
results (Same as page

P 11-12 in Suspended
Solids EMP. See 12 - 42

. .
,

12-5
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Example: For preparation as a 3-fold flyer, with mailing address shown on back.
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THE NATIONAL TRAINING CENTER

CINCINNATI, OHIO 45263

ANOUNCES A SPECIAL OFFERING OF THE FOLLOVING COURSE

BELFANITORING PROCEDURES: BASIC PARAMETERS FOR rUNICIPAL EFFLUENTS ,

May 15-19, 1978

COURSE DESCRIPTION

This course is designed'for the treatment plant operatpr or techniciap who is red:fired
to monitor effluent discharges under a National Pollutant Discharge Elimination Eystem
(NPDES) Permit, and who has had little or no previous experience in wastewater analysis
or flow measurement.

Parameters included in this course are BODs, pH, Fecal Loliform, Residual Chlorine, Sus-
pended Solids, and Open Channel Flow. At the coeclusion of this training :he student
will be familiar with the standard test procedure for each parameter, gill have performed
each analysis, and will be able to use a parshall flume or weir to measure effluent flow.
He will also know what equipment and supplies are needed in connection with each procedure.

PREPEOUISITES

Participant should have ability to perform basic mathematical calculations using both
whole numbers, fractions and decimals. Self-Monitoring Procedures: The Course 'Basic
Laboratory Skills'or equivalent experience is pre - requisite for the course.

TUITI

Acic ition fee of $280.00 is required for attendance at this training course.

117



SAMPLE SAMPLE
COURSE' APPLICATION ;FORM'

Mr
1 Name of Applicant: Miss

Mrs (last) (first) (middle initial)

Course Title Course No
2 Course desired .

Place
where given Dates

3 PreVIOUS Courses Attended .
Course Title Dates

Course Title Dates

Course Title's Date;

4 Sponsor or Employer
(name of organization or firm)

(city)

5 Mailing address of sor7t-
(if different from above)"

(city)

8 Job Outlive. (Briefly describe your present position)

7 Education

8 Experience: Total years in wastewater treatment plant work

9 Student Skills, Checklist Tlys checklist must. be submitted before Application can be
piessed

(Street- address)

Last year of school completed

(state) (zip code) , (telephone)

(street address)

(state) (zip code) (telephone)

a

signature of supervisor (where applicable) title

signature of applicant date

r
12-7
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(SAMPLE STUDENT SKILLS CHECKLIST)

Name

4

Employer

To assist us in processing applications, please check YES or NO for each of the following items: 1

YES NO
I havli rated a laboratory gas burner

I have pe

p
rated a laboratoryhotplate/stirrer

I have operated an autoclave

I 'have operated a laboratory dryigg oven
.

I have used a vacuum source to filter liquids
.

I have used a desiccator - _ 0.
I have weighed items on an analytical balance-

I have weighed items on a single pan balance "

I have used a graduat4 to measure liquids

I have used a volumetric pipet to measure liquids

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

I have used a pipet bulb to fill a pipet

I have used a volumetric flask to prepare solutions
W

I have used chromic acid to clean glassware

I hate operated a laboratory safety shorter .

I have operated a laboratory eye rusher

I have operated a fume hoed r

I have prepared 0.0375N potassium.biiodate solution

I have made out Abels for bottles of reagents

I have recorded a reading at a meniscus

I have titrated one solution againstianother to a color change grid amm. .point

I have calculated the normality (N) of a solution

I Nye recorded laboratory data in a laboratory notebook

I have entered laboratory data'on a pre-printed form

I have record information about samples on record sheets

I have located reqUired purchase information in a catalog of laboratory
eqdipment

I have written a purchase order for chemicals

Volume means space occupied by a solid liquid, or gas
777,

mg/1 means milligraM's per liter

1 kilogram equals 0.001 gram . .. _
1 inch equals 2.54 an -a 81-....

1000 ml equals 1 liter

85 times 4.1 equals 42.5 --4,,

7 minus 2 divided by 0.02 equals 250

3.26 rounded to the nearest tenth is 32.6

84.55147 rounded to the nearest thousandth is 84.551

12-8 _ 4.0
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'
To

Dear (Name):

er

,

ti

le

We

}/1

.(SAMPLE LVTER OF ACCEPTANCE FOR TRAINING)

. 4

(Instituttinal Letterhead) *,

(Date)

1

,A ruervation has been confirRed for your participation t he course "Self-
MoniToring Procgdures: Basic Parameters for Municipal Eff Oents" to tie conducted"

'at (address, intlofiding buildi.ntj and room identification if pertinent).

Ai ,

Formal class*activitipe mill begin promptly at 8:30 All on Monday, (date)
and the course will be Completed by 12:30 PM on Friday, dat,e) Please
arrange your travel schedule so that ix, will be inthe Ilassrodh at the
start of course activities on Mondayena that you will not have-to hurry
your departure on-Friday.

Inform* about local, ravel, trAportation, and local hotels is enclosed
for ssistance. We believe that you will wish to make your own hotel
or m reservatiss. 0

A look forward to seeing you at the course; and we will do ever thing in
our power'tiimeke 'this 'eourse a pleasant and rewarding experiene for you.

,

Sincerely yOurs,

8.

(signature)

'Course Coordinator

Rote:: Lf.,something develops which makes 'it impossible for you to attend
the course, pleafe tellphAne (number), or write this office immediately-, in.
order that.another applicant may be.admitted.to the course in your place.
Please do not arrange for a substitute without first getting the approval
of this officer. is

mr

'or'

1 5 -9



(SAMPLE STANDBY LETTER)

("Institutional 'Letterhead)

V.

Dear (Narne)

We have received your application for admission to the
course "Self-Monitoring .Procedures: Basic Parameters for
Municipal Effluents," to .be cpeduited 'at (name laf institu-
tion) during the period (date to Wate).

We would be most pleased to enroll you 2n,this course, bet .

by the time we received your application, all available.
positions int4gclass had been reserved. As you may knoW,
we limit themcMits size to a fixed, .number' in order to,ris
vide for greatest possible amount of personal instruc-
tion during the course, and to pr %vide each participant
with the gre'atest popeible opportunity for actual practice
in the laboratory. 'Fs

r

We have made a tentative reservation for you in the next
offering of, course, which is scheduled to be given
(Mites). V& this will be satisfactory to you, please.'
wr e or cll.]. us within (number) days, so that we can

nfirm,yourdreservation.

Zn th meanti,de, we have placed your name on the whiting
.1. or

:a

lIrcoUrse dates which you, requested. 'If o4
v y do s.bdcome available,"we will let you know immedi-
ately.ately.

I .

4

/.

ti

_x/*

Sincerely yours

(dfignature)
Course Coordinator

151 ,



To

Dear (Name):

r

(SAMPLE LETTER CIF REFERRAL)

(InstitutionaloLetterhead)

(Dat4p)

We have Deceived your application for admisgion to th rge
"Self-Monitoring PrOcedures: asfc Parameters for Mun 1

Effluents," tobe conducted a (name of institut.ion)'-durittg
the period (date to date). . Y'

Based on our review of your previous laboratory experience,
.conside that it would 1 very doubtful whether this

course would provide you withiall the knowledge and skills
you will require to perform the self- monitoring, tests and
measurements on your municipal wastevater,effluents.

Accordingly, we area confirming your reservation in this
,

%course; svpljdC,t toyour first satisfactorily completing the
course (title, of wbag-i.cskills" course). This course will
be conducted at (loatidn) (dates), We; have made -a tentative
reservation for you 'to attend this course. Please let ug
know, if you can attend: this offering of 'the course.

If you must delay taking. the 'bourse (name of "basic skills"'
cotrsel.'at this ti4Me,then it will be necessary to delay
your acceptance in the course which You have requested.

,

In the course(name of "lzasi;skills",course) you, will learn
marlytHings-not covered in the rater course, including use
of the analltical balance, preparation and standardization
of laboratory(teagents an4 culture media, care and mainte-
nance of laboratory supplies and equipment, and related tasks.

. -

We are most anxious to h elp' you learn to, perform all the
tasks required for 'self-monitoiing of, your municipal waste-
water effluents: ,Please let us know if.you can come to both
courses..

a

4
..

Sincerely 'yours)

(signature)
Course Codrdinator

152
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w

A (EXAMPLE)

(3112 VNITED STATe6ENVIF7ONMENTAI:PRCZTECTION AGENCY
ma" CINCINNATI, OHIO 45268

A

TO:" COURSE PARTICIPANTS --

We are looking foAkard to;Olir-participation in tN cours00"Self-'
Monitoring Procedures: Basic Parametersfor Municipal Effluehts,"
scheduled for presentation at this Center during the period May.15

9,
1978. If you find you cannot attend the course, please call us'(5 3
684-8228). .

To assist youe/planning and preparation for this course, the following
*items are enclosed:

1. List of hotels and motels

2. Information .on local bus transportation and city map, (NOTE:
If bus service isused to the Center,lou must have exact fare of
$ .25 on boarding bus).

On your arrival in the classroom you will be provided a course manual
and related materials. Production schedules make it impossible to mail

---Nmanuals to you in advance of course date,

The course will start at 8:30 AM on Monday, May 15 in Classroom B-56
knd 011 close np later than 4:30 PM, Friday, May 19. At the conclusion
6f the course, a certificate will be a%a.rded the partitipants who have
atteAded all sessions and met the train* objectives. Pitase-arrange
your travel schedule after closing exercises. (Approximately 1-1/2 hOurs
should be-allowed for travel from the Center to 4he ai-rport.)

Should you have questions or ?Lire assistance in alif way, please do
not hesitate to contact us.

Sincerely yours,

(Signature)

Corse Coordinator

4

VA

12-12

15 3



64_
DOWNTOWN, SUHURBAN'HOTELS AND-motzt's

.

CINCINNAi'IAN HOTEL
6th & Vine Sts., 45202
Phone: 24111so
Single $3.50 R $6.45 .

Double $8:60 - $10i75,.-
Twin $10.75
-222 Rooms ! .

Meeting Pobm CapaCity
TV, restaurant adjoining

SL'RANCH6 RANKIN MOTEL
521-5298 BeeChmont '45130
YhoneS0 31-4000, Rts. ,50 & 125; 1-1/4' miles S.E.
Single $12.50, UoUbSe $15 - lip, twin $15 - 02.
,Fami77,plan, 127 rms,. meeting roots '5- .

cap. 50-300,' heated swirnir(g. po
Kitchenettet, banquet rooms,
lounge, bar

ratt:

' 1 ,

and health club. .

ining 1-ooms csitktail

, HOLIDAY INN - DOWNTOWN .

. .

8th % Linn' Sts 4p201, Phone:. 241 -8660, ,

'* 2 miles .W. , single $15, 'dbuble. $22, "twin '$24,.
245 rooms, meeting. roots .44- c9i' 25,-135
Swimming pool, TV, 2.8ining,rooms and bars, .

night clu4 "Top of the -inn' (entertainment nightly)

MARIEMONT INN- "" 4 r .

4880 Wooster Pike, 45227, PhOne: 2171-2.100,
4

.Rt. 50, 17, miles E. single $11 - $14, double
s$1.3 - $18, 53 rooms, meeting rcpmsY1 - cap..150,
'restaurant, TV, coffee 'shop, beauty shep,Ecocktail
lounge . -

,t _

,
.

, ., -;.,..

NETHHRLAND HILTON HastEL ,'

35 W. 5th St. 45202, Phone: 621 -3800, 'single .$17, '

gosh .e $23, ft,/in $23 ;'arid up, family' plan, 800 rooms,.
TV, 400eting rooms )5 --; c7ap. 70-1500, spec 41 o0N.,' V.,

rates ..*- -$13 singlc,, $19 doubaq

'. -,QUALITY MO'qt- - .

9

ks.

4747 ontgoery. Rd.'.145212, Merle: '351-6006,
single $17;' double

restaurant. Gov't ..;.rates7,--1Z3.5p: Single,-' .

$18.50 - double.,
*

,,. : t..c;'
:

- STOUFFER'S CIIsICINNAN'f Vii{ p

'150vW. Sth St. 45202, PhOner1721-8600, -single' A9 in .

$22, double' $25 - $28,, twin $27-, /02 ,moms, meeting' %. .

.rooms 11, cap. 50,550,, swimmiAg,pool, cocktail lourige
N

sauna bath, color TV: .Gov't., rates ;- $17 single, 023501a,Ouble.



1.2-14

.TEIT.ACE HILTON HOTEL
15 W. 6th St. 45201, Phone: 381-4000, single $19,
double $25, twin $25, family plan,-350 rooms,
-meeting rooms 4 - cap. 75-400, color TV, special
GO1P.t:,rates - $14 single, $20 double

NOTE We recommend you checking the tate at the time you make
your reservation in the event there has.been a price In-
crease.

le

These hotels and,motels are listed for'your inform-dtion
to assist you in planning for your accommodations during
your stay in Cincinnati while attending our training
course, and does not imply endorsement by the Office
of.) Water'Prgrams, Environmental Protection Agency.

A
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BUS STOPS &

SCHEDULE

24
26

128

BUS NO LEG IND

Mt Wash.ngston
Ameha'

4

Marlemont - M,11( rd

lv Gov't
SquareSquare Bus No Bus, St"

Ari.
Taft 64.nter

lv Gov't
Square Bus No.. Bus Stop, T a f tA

Arr
.1

J
,7 00 Akt '28 1 7 20 A M 7 45 AM 28 8 00 1- ',"

6:57A m 26 1

, .
7 :13 A M 8 20 AM 26 1 r3 36 A f.",

7 35 AM 28 1 7 50 A M 9
1

25 A M 28 1 9 AD A M
I

lv Taft
nterCenter us No. Bus Stop Arr Gov't

Square
Iv Taft
'Center s NoSs Stop

Arr Gov 1

Square
10 50 AM 28 1 11 15 A M 316 PM

t
24 2 3;54 P M

12 12 P M
'

24 2 12 44 PM 415 PM, 26. 1 4 36 PM
1247 PM 26 1 106 PM 4 40 P M 28 1 5 12 P M

458 PM 26 1 520 PM
2'41 PM 28 1 306 PM 512 PM 24 2 547 PM

.

S.
.

t)

.

,
.. 40

15L
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EICIrrl. A. TA FT

I

1ADORATORY

IALL VISITORS ARE

I REQUESTED TO PARK

L 0 ;,../....!WER PARKcellirGi:r
\

IN LOWER PARKING LOT

e..--1
I

UPPER PARKING=

I

I

BUS STOPS *

w

OHIO R fl

15
fr VfAS DTO

COVWGTOR KY ot,i10 R-
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Mir %It

DOWNTOWN AND SUBURBAN HOTELS AND MOTELS

EXAMPLE

w

DISTANCE FROM

MOTEL TAFT CENTER TRANSPORTATION PROVIDED SINGLE DOUBLE

1. Cincinnatian* 7 miles City bus from Gov't. Square $ 7.50 $ 3.50

41

2. Holiday Inn 8 miles None 15.00 22:00

3. .Netherfand Hilton* '7 miles . City bus'from Gov't. Square 14.00 19.00

.
r

4. Stouffer's Motor 7 min--_ " " "
' " 17.00 23.50

Inn* /

. /

* ,

5. Terrace Hilton 7 miles . . . ' 14.00 20.00

SUI3URBAN

6. El Rancho Rankin 1 mile Yes d. 12.50 15.00

7. Mariemont Inn 2.5 miles
* *

Yes 11.00 up 13.00

Quality Motel 5 miles Yes (5 or more students) 13.50 18.50

* Convenient to bus

** Transportation provid ed for 8 or more persons.

15.)
teu
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/
Course Title

Dates

REGISTRATION

SAMPLE

INDIVIDUAL
. WORD-

REC'D
APPL.
REC'D

ACCEPT.
SENT

COURSE
INFO. SENT

.
,

.
.

_I

,-,

.-

...
. #

. r
.

.

.

-

. .

. ..

# - .

-

.?

.

.

'

.

. .

t

4 .

.
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4
WAITING LIST

SAMPLE

.
INDIVIDUAL WORD

REC ' p
APPL
RECDD ACTION TAKEN

I'"
. ..

J
/

r

S.

. .

.4
. .

.

. `...)

e

s

.

.

. _,

, \X
.

I' .

.
.

\ .
- e
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SAMPLE

Course Title,

'Dates 4

Not Admitted
Lack of Space

12-20

1

No Shows

1E3=

I
41
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4
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41
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D
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0
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4
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TEST #1

EMP: FECAL C4LIP'ORM TEST
o

Name

Instructions: place an X it the spaces ( ) w hich correctly
.tipply. to -the statements Aade. Unless otherwise instructea,
this is an open book", quiz.

-Exa,mpre: . The autittorlta) of the procedlire used
for. t Icsting fort, fecal cOl'iforma is/afe;
(x)- :Rocco Russomanno
( ) Audrey_Donahue
( ) Charles Feldmann
(x) Harold- Jeter

1. The -test proceduales described in this body. 'of ins
.may be varibusly.known as the - j

) Standard' Plate?. Count- Method
( Multiple Dilution,..TaPe' Method

) Most Probable NI.utter:Method
( ) Membrane _Zilter M4tpod

1

( ) MPN Methbd Arni

Action

1. t The purpbse of t1-4- fecal colisform teat is to deterrnine..--.
whether o,

' 1 i ) The effluent from the, wastewater' treatment'
.,

plant contains .pathogenic- (diseaSe-catrsing---,
bacteria, -. 0 ,

The .ba teriological -14u4rty of- the effluent`'...
Sielets r
State or Other authorities , . .

- t

( )

.

is sote;. for\ the plant ;by the--
..,. . , ,

'The Wa4ter is Safe -to -drink
'

( '1 The effluen't Water shotqd Tae ; ed. through
the, treatment plant for fur ,redueti'on of.
bacteria:,.. .. -...
. , ,

isP., *:' - .

To:perform -the fecal coLi Thr1:1 test, measured' Sample - .,
' portioqs are first delivered into,: _. ,

. ".. ,"
-,_ ._'4,-1, Lactose:yaxixyl $4fate*-Trypt Stoth,' 4

, 1.
( ,) 'EC Broth'.:. .-. : '.

,

.

1
- *

d- :,..

' ( '). Water' Bath-IndUbsatar
, f )' 3°C Air Incubeto - ,,

t

;

. n

. 11

k

01i.
t

V.1 ' '
4 ,

- 4
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TEST #1 EMP: Fecal Coliform

A

r

4. Lactose Lauryl Sulfate Tryptose Broth-may be abbreviated
as 0

) EC

( LST

( ) BGLB

( ) LLSTB

a.

5. gt Broth may be identified breviated form(as

( ) EC ,
(-
1

( ) LST

( ) BGEC

( ) LLSTB ,

6. After 24 hours, ncubation in thi firs . medium, the
cultures are examined, and a "+" result reported if. --

( ) growth occurred in the tubes

( ) gas was present in the tubes

) gas was absent ka.the tubes

( ) fecal coliforits were present

7. Transfers are made from --

( ) tubes .stowing gas in the firstimedium --
( ) tubes not showing gas in'the first medium

to ( ) Lactose Lauryl Sulfate Tryptose Broth

( ) Eosin Methylerie Blue Agar

) EC Broth`

( ) Brilli Green Lactose Bild Broth

8. After inoculation of the sample into the first culture
medium and incubator, the,results are "negative" if

).growth his not occurred within 24 hours.

( ) gas 'flwnot appeared 'within 24 hours-
.

) gas 'teas not appeared within 48 hilurs

(-)-445 has not appeared within 72 hours
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TEST #1 - EMP: Fecal Coliform

/\ 6
9. After transfer from the first medium, the results are

declared "positive" on the medium if --

( ) .gas has appeared'within 1 hour_

( ) growth has appeared withrh24''hours

( appeared within 24 hours ,

( )-gasihas appeared within A8 hours
A

10. Incubation

(.) in

( )

)

ipt

of they tuLes in the first medium is

an air incubator set at 35°C + 0.5°C

an air,in6ubator set at 44.5°C ± 0.2°C

r bath incubator set at 37°C ± 0.5°C

th incubator set at 44 °C ± 0.2 °C

t
11: Once the sample has bee inoculated into the first

,culture medium, the tes for fecal coliform bacteria
. may require up'tot,

) 1 hour.

( ) 24 hours

( ) 48 'hours

( ) -72'hours

( )/ '96 hours

w .

p

1Z-26

1r

411



TEST #2

EMP: FECAL COLIFORM TEST

Name

SAMPLE

1. The waterbath incubator is to be operated at

( ) 35°C + 0.5°C,

( ) 35°C + 0.2°C

( ). 44.5°C' 4-0.5°C

( ) 44.5°C + 0.2°C

,2.' The air 'incubator is to be operated at

( ) 35°C t 0.5°C

( ) 35°C + 0.2°C

(,) 44.5°C + 0.5°C

( ) 44.5°C + 0.2°C

3. The autoclave is acceptable for

( ) sterilization of culture media

( ) sterilization of used tult4es

( ) sterilization of dry glaslware

( ) preparation of distilled water
o g

4. The autoclave is operated at

Q ( ) 35 °C

( ) 44.5°C

( ) 121°C
et

) 170°C - 180°C

5. Disinfectant solution is used

() to rinse the hands after wbriking.with cultures

( ) to wash the laboratory bench at the beginnin4
of each day's work

, ) to sterilize used cultures before draining the
tubes for washing of the glassware,

( to wash the laboratory bench at the end of each
day's; work

.

171

a
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Test #2 EMP: Fecal Conform

6. Fermentation tube assemblies

( ) are used to prepare sample dilution

( ) are used toy ontain culture media to demonstrate
gas pfoduction from special culture media

( ) consist of a large culture tube with a cap and
an inner, smaller, inverted glass tube.

( ) must be assembled from different components
which are ordered separately

( ) are purchased as complete assemblies.

4
7. Pipettes

( ) are useti to transfer a culture from one
medium to another

St'
( ) are used to deliver a measured sample portion

into a culture medium

( ) may be made of glass, copper, or plastic

( ) are sterilized in disinfecting soltt,ion

( ) do not have to be sterilized for use in the
bacteriology laboratory.

In deciding how large an incubator to, buy, it is, best to
select

( ) the largest and most expensive one that the
laboratory budget will permit

( ) one which has shelf space enough to accept the
number of racks 'of new cultures to be inoculated
on any given day.

( )one which has shelf space enough to accept about
.three times the number of racks of nei cultures
to be inoculated on any given day.

9. Ths inoculation loop --

/

12-28

( )`is used to inoculate a sample into the first
culture medium in the fecal conform test

( ) is used to transfer a culture from one culture
medium to another

( ) should be.4made of 26 B and S gauge wire

) shOuld be 4 - 5 mm in diameter

( ) may be made of any kind of wire, such as
cikpper, platinum, nichrome, or iron

17')



A

SAMPLE

E1410 Fecal COliform

Lesson 3 \,.)

ASSIGNMENT: Same to all students

1. Prepare 300 ml of EC Broth. -

2 Dispense the medium in 10-m1 iderements into the 25
ferm4ntation tube assemblies prepared in Lesson 4.

P.
a. Use a 10-m1 pipette for about half of the tubes.

b. For the remainder of fkle tubes, use a funnel-with-
pinchcock assembly which the staff will haye pre-.
pared for your use. Make a note of this Egsembly
as it is an easy way to dispense culture medium
rapidly. It is not necessary that the culture
medium be delivered with great accuracy: anything
from 10-11 ml is acceptable.

3. lqiv the culture medium to an instructor for steriliza-
tion in the autoclave.

4. Discard any remaining culture-medium after prepiring
tha 25 tubes of medium.

173 12-29
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FECAL COLIFORM TEST

S Multiple Dilution Tube (MPN) Method

Sample source Eik[s.4"--1k44 u Lab. No.5 11"1

Station to CollectiOn Date TimeTime moo Am
Received in IlboratoryltIOAM Test Started(050 JAM

' By kkt- )

fy

12-30'

Remarks
ml sample
per tube

...

tube
code

Presumptive
LLSTB

Fecal
ECB
4 hr.

No.TuJoes.
Positive

, 24 hr. 48 hr.

. 0,/ 4 -t

\ . 0
-4-' 4-it-

c + -is

-4. _..),

a-
.-,.

+ ±
k -A- --t-

I...,-

0 GO (

(o- -..,

.

04-

I c.. -1

/4 -1-
i A._

.
.

r.-
.... ...--

.....
Code of Positive Tubes: -

Fecal Coliforms: /100 ml Reported by:

171
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FECAL COLIFORM TEST

Multiple Dilution Tube .(MPN) Method

SiMple Source Ecik4014:44 Lab. Nor? 3
Station Collection Date IOU rime q: AkM

Received in Laboratdry11104M Test Started MVO AIRM

By *\..
Remarks
ml sample tube Presumptive Fecal NgeTu.bes-

per tube code LLSTB ECB Positive
24 hr. 48 hr. 24 hr......

-4-

el-+
.-...._

4.1 .

9% ---\-
,

-IP
____ -7--

0 % .----

I Z
1\ .

JV-.....

I

(J.4

--.

.....8.01 .' .

lc. --
\._-- ,

)-a-, C

2-1-

4 -0
.2.,....

. ..

... .

, r
,

^-a... ....f D...7....-7,44...-. M...k....c.411 - . MAN TnAav
1/4.0Q

Fecal Coll Orms: /100 ml_ Reported by:

.4E 12-3}
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FECAL COLIFORM TEST,

Multiple Dilution Tube (MPN) Methbd

Sample Source LeCikt".1\:"Ale 14 Lab. NO. 5 At
Station .3 ollection- Date Ilia.. Time 9:300 AM
Received in Laboratoryintre ASi'm Test ,Started

.By \-\
Remarks
ml sampre
per tube

....,

tube
code

-,,

Presumptive
LLSTB

Fecal
ECB
24 hr.

No. TIThes

. PoAtive
24 hr: 48 hr,.

.5.... \--

.

_

t
.

..)---
1--

o A
Jil +
7-

-4 +

0.4%.

-

l.1

i-.-- -.
....

-

O.041

.
fi

.- .

.

r
.

1--1,---

?"-C.1 --- *--- . .
,

1--CP
- 0

.

,

t

.

. l
COde of Positive. Tubes: -

Fecal Coliforms: /100 ml

1.7

MPN Index
Reported by :

S.

A



FECAL, COLIFORM T40

Multiple Dilution Tube' (MPN) Method

Sample Source em t114 :64 1:26Laii. No. 55-
StatiOn Lk Collection Date 1011. Time VAS" AM

Received in LaboratoryNakikM Test StartedleMIAM

By, Nk%.4

\

r-

Remarks
. ."

ml sample
per tube

tube
code

Presumptive
LLSTB

Fgical

ECB '

24 hr.

No.Ttbes
Positive

24 hr. 48 hr.
..3t. -1-

_ .

. .

ill7./

it.

'es . .

.ey 4.4_

7 .
,

0 4 k

tc....

.
.

o

l it -4- -"""r

.
4%

oa o %

k...._. .

?di"-
.1...

....1-e-- +-

r
, .

...

. .

4.

.

Code of positive Tubes: - - MYN Index

Fecal Coliforms: /100 ml Reported by:

R"

17(r

Alt

..11

12-33
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12-34

4

4, FECAL,CiFFORM TEST

Multiple Di ution ibe (MPN) Method

Sartplellouicp Lo , Lab. No. dr

S6tionIALL. ollectiOn Date 0,4 Time TN 44
Received in Laboratory/1144M Tett StaTtedr

Rem ks-

By

ml sample
pee :tithe-9

tube
code

Presumptive
LLSTB

Fecal
ECB,

24 'hr.

NO. Tubes'
Positive

24 hr. 48 b. .

Ark

JP +

ci ....

......

Of 41

41:. ...

,

.....

I' , , 0

Nor
a

.

.

I 411.1 Om*

. .

i (PI
P. am*

.
...*

I -IL- --i.'

pOt AO.
-

4

VC. .

.....

f , a

, am. d. '

4*

.

. L

.
*

.

'k-

.

^
r

Code of Positive Tubes: N Index.

FdaI'Coifo ms: /100 ml. Reporte by:

1;4" 1*.



0

4

at

ECAL COLIFORM TEST

Multiple Dilutign"Tube (MPN) Method

Sample Source

Station S Collection Datvh#/f/OTime 9: So AtM

Received in Laboratory/n.eA/M Test Startedivl

t?"

Remarks

£/#44.49,1- au./ f Lab. No. 5-7

.l

ml saampIe
per tube

tube.
code

Presumptive
LLSTB

Fecal
ECB

No.Tubes
Positive

24 hr. 48 hr. 24 hr.

La
t

....,
i .

a._

nu -I-

G -I-

'

...10..
- .-_.

O'
a

...

.,

v

..-
*..2 --I ,

-1-- ,

_ it -0
4e.... ,-

I

41.. ..... ,

0. 0 /

,

...

w

/c.

/-gi.

/4

0.04/

. . 4

a c. .....
.

aat ...

/

...,,,

4
-I)

.

Code Of Positive Tubes: - MPN Index

Fecal Colliorms: /100 ml Reported-by:
. r--

1 7 '3 12-35
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FECAL COLIFORM TEST
...

.

, Multiple Dilution Tube (MPN) Method '

I
Sample Sodtce 1 LAAlpyl.14/4 Lab. No.a,
Station 5 llection Date Time /41:1,6 4'14

Received in LaboratorOM AtM Tes Started gArym

By .1:7119/
Remarks
ml sample
pet tube

tube
code

Presumptive'
LLSTB

Fecal
ECB

24 hr.

No.Tubes
Positive

24 hr. 48 hr.
t 4

(P" 4 4

4 _ +
+ 4.

.

,
4- ..

4 + *
_......-

0:0 i

1 1

1.."
.. ,

.c

et

,

gr 'f
It. +

I ILl'i I I

0.64 1

40.A° _ *Or fof0.

01( am. ..*.

....
,

/

I

$

s

I

I

1

..

is

A

12-36

Code of Positive Tubes: MPN Index

Fegal Coliforms: /100 ml Reported by:

p
13 '



FECAL,C0 FORM TEST

Multiple Dilution (MPN) Method

IA' Lab. try
irde. /0;06 AiM

Sample Sourcp

Station lleCtionZate

Received in Labera4ory//,1144M Test Started /V:20 AIM

41 By olle
Remarks
ml sample
per tube

tube
code

°

DTbsumptive
LLST

Fecal
,ECB
24 hr.

. No.Tubes
' Positive

24 hr. q8 hr.

/0

.

0..... 4 .
.6. 4

c..., it

4 ;0 4-
4.--/

0. 1
.

4i.
.

7 -4.-

.A. i.°

0. 6 1

IIMI.11.11.1r

0 . 44 1

.

MIllii".

I, (r' ,, , 4.. -t

1%, 4 4
t al f + +

211MIIIIIMIIMM".-'111461 4.

?7 W .t. ir .
e.i.- '4 . 4,
Alt

..-4....2

i:

1-,

.

.

.

-
.

Code of Tubes: -
so

Fecal Coliforms: a /100 ml

181

MPN In ex

Reported by:

1

.1 .

12,37

4.

4
%

4,
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LABORATORY RESULTS

I

I

SAMPLE . pg RESULTS

Sample 1 .
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INSTRWTfONAL QUIZ

for the

pH1Determinatiton,of Wastewater and Wastewater.
Treatment Plant 'Effluents

SELECT ONE ANSWER

,

1. The selection. of tDip pH scale (10-14) is beset, on the:

a. solubility of ions in water
b.Aprmation.of hydroxyl ions n solution.
c. 'Ionization constant for wat r.

2. The pH concept was proposed by Sorenson (1909 . Instead
of expressing hydrogen ion concentration in t rms of
molar conc ntrations he suggested:

a. expressi n of such values in terms of their negative
logarithms.

b. expression of such values in terms of their
dissociation solubilities:

c, expression of such values on a scale from 0-14 units.

3. NA pH meter: f

*0a. measures electrical potential between two .suitable
electrodes.'

b. determines conductance of acids and bases..
c. relates temperature -to ion concentrations of aqueous

solutions.

I
The indicating,electrode always:

a. assumesa potential dependent on the pH of the
solution.

b. contains saturated litassium chloride solution.
c.. contains a glass me rane which is.semi-permeable

to aqueous solutions.

5. The mechallism by which.the.glass meMbrane retponds to
hydrogen ion activity involves:

a. absorption Of hydrogeh ions on both sides 6f the-
.

membrane,
b.- semi - permeability -of the glass membrane for aqueous.

solutions.
c. eleCtricaI conductance of the solution.

,
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6. The reference chamber of the pH electro0V system should
always be kept nearly full with saturated potassium
chloride solution because:

a. the potential must be constant (+ 0.246 volt).
b. battery, life is prolonged.
c . the electrode is less likely to )damagerd.

. .

7,.The pH sensitive glass membrane d hy4rates when removed
. 11 from water and.thus dt is imperat ve, -that dry electrodes

be soaked in: i %

R

a. buffer or water for several h _vrs before use.
b. dilute-acid to activate the'electrode.
c. dilute base to activate the electrode.

8,. In using a'pH meter the instrument should be calibrated:

a. in the general range o the unknown solutions.
Appropriate buffers ca beselected (pH 4.0, 6.8,
7.4 and 10'.0),

b. in ai . ti

c. in `t e laboratory. /

Standar pH solatisps can be most economically prepared"
by ,the u of:

a. formulas outlined in standard methods.
b. commercially available powder pillows,
c. commercially available pH standaNd solutions.

10. Results obtained with, pH meters are limited in accuracy
to:

. a. 0.1 pH unit.
b.'0.01 pH unit.
c. 0.001 pH unit.
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Typical Laboratory Data Sheet

for

SUSPINCED (NON-FILfEVi1C) SOLIDS, mg/liter

Name of Plant

STEP SUSPENDED SOLIDS SAMPLE SAMPLE SAMPLE

B.2 Identification INS lil
1

B.2 Type (grab, etc.) GR43 2

F.2 D,te & Time Collected
.

5/1/74 091'Or 3__
.

B.2
v .

,Sample.Collector
,

Tc.11 Sar-pler -4

C.4 Filter Identification WG2 5

6
E.1 Date & Time Analysis began

ir,----

5/1/74 1100

E.8 ml Sample Filtered 67.0 7

f-14

1st weigntof Filter*
plus Residue (g)

*

.

,

0.1426 8

1.10
Zrd weight of Filter*
plus Residue {g)'

.

0.1416 9

1.13 Difference (lst-2nd) e, 0010 10

1.14
-

.

3rd weight of Filter*
plus Residue (g)

-,--

0 0413 11

1.14 p)fference (2nd-3rd)
.

0 0'203 ' q2

1.14t*
Firal weight of filter*
plus Residue (9)... 0.1413 13

C.7 Weigh of Filter* (g) , 1 0.1203 14

K.3 Find Difference (g) by subtracting
Line 14.from Line 13 .

.

00120
.

15'

,K.5

Divide to mai places:
!llpe 15) rence

.

0.0001791 go 16

_
(line /) ml sap'e fi terg

K.7. 1;ultiply Line 16 by 10Q0 000

(move decimal point 6 places Rt.
. 179.1

17

K.9 '

Round answer on Line 17
to nearest whble number

. * 179 ri-g/T
1

1.1,5 Analyst Vary Analyst 19

**Filter" means the filter disc if a funr?el type filtration assembly is used. If Gooch
*' crucibles are used "filter" means the crucible containing a filter dic.

. .
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PART II - INSTRUCTIONAL PACKAGE WORKSHEETS

For each EffluentoMonitoring Procedure (commonly termed "EMP" by Instructors)
in the Student Reference Manual, there is an Instructionil Package Worksheet
(IPW) Guide. The Worksheet is for guidance to the Instructor for
developm f the subject matter covered in the course.

These Worksheets are not scripts.. The Instructor will need to make extensive
and detailed preparation in order to-perform the assigned tasks effectively,
and efficiently. The Instructional Packages do provide a perspective on the
background of each analytical procedure, lesson -by lesson learning achievement
leveh the students should attain, an indication oNavailable audiovisual and

;other instructional resources, and a .recommended course of action it pre-course
preparation and classroom/laboratory instruction.

Application of these Instructional Packages will help the Inttructor to reduce
the time required far plannifil and organizing a strategy of preparation and
instruction. But time and effort are required for physical preparations for
classroom and laboratory instruction; time and effort are required for reheas-
als of Instructor performance in classroom and laboratory. These requirements

never can be met by such a Course Guide as this;"ultimately the Instructor is the
key person in asuring that the student acquires the needed knowledge and skills.

Jib

AT.EMP.(164f 4.7.77

ot
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Part II. Instructional Package Worksheets 4i /

A. BOO and Related Procedures

1, FR Stipulates the method,deschbed in Standard Methods, 14th ed.,
p. 543. No different BOD method is presented either by MIN or in

' the EPA Methods Manual.

'2. The method permits, dissolved oxygen determination either by the
(Alsterberg) modified Winkler method, or by means of a DO probe.

3. In order to permit flexibility in application of this test in
various treatment works, this course provides for DO determination
both by the modified'Winkler method and by a probe method. Two
variants on the probe method are available, one based on a Weston

° and Stack DO probe, and the other based on a Yellow Springs Instrument.

4. This multiplicity of EMP's based on differences in instrumentation
will not be practiced regularly. 'It is included here to demonstrate
the need for modifying ext$1ing "EMP's" when the local situation
requires use of a different make and model 'of instrumentation than
shown in the EMP provided in the model course.

. Under stipulated conditions, a permit-holder may be allowed to sub-
stitute The COD test for'the BOD determination. It is recommended
that those wishing to make this substitution consult with their.
own regulatory agency before making such a change. In any case,
it is recommended that the COD test be taught in another course,
and not substituted for the BOD test in this cotrse.

.6A
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11 GUIDELINES FOR

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Determination of Five-Day,Biochemical Oxygen Demand, BOD5

oNIT or INSTRUCTION:

LESSON NUMBER: 1 of 1

ESTIMATED TIME: 2-1/2 ,hours'

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know how t
perform the Biochemical Oxygen Demand Test because it is requir4d by the per-
mit system.

ENTRY LEVEL BEHAVIOR: The learner must have 1) the same entry level behavior
listed in EMP, CH.O.EMP.1c.7.77,Winkler Determination of Dissolved Oxygen-
Azide Modification, and 2) successfully completed the effluent monitoring
procedure (EMP) mentioned in 1).

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - The learner will exhibit proper technique deter-
mining the five-day biochemical oxygen demand of a sample.

2. Conditions - The learner will have the use of the EMP and the equipment a
reagents listed in sections,D. and E. of this instructional package worksFTtet.--/

3. Accepted Performance - The use of proper technique in performing the test
will be judged-by the instructor.

B. INSTRUCTIONAL RESOURCES:

1. Available Media: Al

*a. XT54, Slide/Tape Unit "Determination of the Biochemical Oxygen Demand."

b. TC-40, Color Videocassette "Sample Dilution.4b

c. OT-2, Overhead Transparencies (14).

2. Suggested Media: None

C. INSTRUCTIONAL APPROACH (SEQUENCING):

Note to Instruct6r: The dissolved oxygen content of the samples/blanks pre-
pared using 'this EMP will be determined using a dissolved oxygen meter or the
Azide modificatigaof the Winkler procedure. See the appropriate EMP's and
instructional paellige worksheets (IPW's).

1. Classroolli

a. Discuss the 41ve-dai biochemical oxygen demand test (BADS) using XT-54
or 01-2.

fa
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C. INSTRUCTIONAL APPROACH (SEQUENCING) (Continued)

b. Point.out that the two dissolved oxygen determinations (initial and final)
will be made on the samples and blanks prepared by the learners using the
EMP, but that a dissolved oxygen measurement could also be Ate (for in-
structional purposes) or an "artificial" samAite such as distilled water.

c. Show TC-40.
6

d. Make the sample assignments; i.e., tell the learners'what % dilutions of

the effluent they will be making. (The instructoC will need to have this

information prior to the start of the coursR;vi.e., what dilutions will
give an accekable oxy en depletion over th incubation per4d.)

e. POint out that a four -clay BOD will be done (assumipg the test is started

on Monday and completed on Friday). Note also that this is alright for
instructional purposes, but that a full five day incubation period is
to be used forxeporting -purposes., Mention also that it is not acceptable
to apply a factor to a four-day BOD result to obtain a kD

5'
0

f. Tell the learners what method they will be using to make the dissolved
oxygen determinations; i.e., Winkler procedure - Azide modificatiorf,

or a dissolved oxygen meter. Use the appropriate EMP and IPW.

2. Laboratory
,

a. Neve the learners do sections/steps B.6.}., B.6.2, C.1., C.2., C.3., C,4.1.,

and C.4.2. on pages 9, 10, and 11 of the EMP.

3. Clastroom if ,
11

a. Resolve any problems which may have arisen during the laboratory session.

b. Point out that the final dissolved oxygen determination will be made using'`
the same method as for the initial determination.

Ilk. Laboratory --"--.1.4"1"11111111P

a. After four days, have the learners d6 the,final.dissolved oxygen deter',

mination on the samples/blanks.
40

11

5. Classroom

a. Have the learners do section 10: or cages 11 and 12 of the EMP.

b. Final discussion /questions. "'

D. LPW EQUIPMENT REQUIREMENTS:
.

,Nolkto Instructor: Several of 'the items in sections D. and E. needed to per-

fo the actual dissoltfed.oxygen determination are also listed in the appropriate

IPW; i.e., the Winkler procedure . Azide modification, or the ,dissolved oxygen

meter.
""1 *-

For each le arner;
./.

-.....

I

1. Labotatory aiNion.
.

2. Safety 'glasses. .

3. One distilled water plastic squeeze bottle.

Page No. 14-4

e"

a





D. IPW EQUIPMENT REQUIREMENTS (Continued

For each learner:
7-- .

4. Or* pen or pencil.
. 1

5. Qne notebook (for recording. data). -

,

.
. 6. One 2 liter graduated cylinder. .

7. One 1 liter graduated cylinder.
8: One 100 ml graduated, cylinder. .

9. Fout 2 ml volumetric pipets.
10. One p4pet bulb.

11. One plunger type mixer (for use with the 1 liter graduated cylinder).
12. Foh3Q00m1 (+ 3 ml) BOD bottles (see pages 16 and 17 of the EMP).

N 13. One siphon (Tong enough for use with the 2 liter graduated cylinder).
-- 14: Equipment fQr doing the dissolved oxygen measurement. See the appropriate
- IPW; i.e., the Winkler procedure- Azidemodificatio6,-or the dissolved

. ,

oxygen meter.

For the class as a whole:

1. Still; or other source of distilled water.
2. Incubator, capable Of maintaining a temperature

, the BOD bottles for the entire slabs.

E. uow REAGENT REQUIREMENTS:

1. Prior to the start of the class,
through B.5.

.

,

. Approx. ml. needed
Solution .0/ per learner per'sample i

4

of 20°C + 1°C, and holding

40

the instructor will have prepared solutions

B.2.

,

-.2

11r.3. 2

. B.4. 2

4

B.5. 2'

2. Also, the instructor will have prepared all solutions needed to determine
dissolved oxygen by the Azide modificatiog of the Winkler. procedure, or by
a dissolved oxygen meter. See the appropriate IPW's.

19.2 Page No. 14-5:
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, GUIDELINES FOR ,

, INSTRUCTIONAL PACKAGE WORKSHEET

I 5 .

.SUBJECT MATTER: Winkler Determination of Dissolved OxygeU-Azide Modification
. . .

UNIT OF INSTRUCTION:

LESSON NUMBER: 1 of 1

ESTIMATED TIME:' 2-1/2 hours

JUSTIFICATION FOR'THIS INSTRUCTIONAL OBJECTIVE: The learner should knew how to
petform a dissolved oxygen test since it is an integral part.of the five day
biochemical oxygen demand test which is required by the permit system. .

ENTRY LEVEL BEHAVIOR: The learner must be able to:

1. Perform basic mthematical computations (addition, subtractiOn, multiplica-
tion and divisfori).

2. Handle solutions of acids and bases safely.
37 Boil 14er on a hot-plate safely.
4. Under tand tint terms liter, milliliter, gram, milligram.

5. Understand the term normality, to the extent that it is a chemical way of
-expressing concentration.

.-
r

6. Perform weighings on an analytical and on a trip balance. ...*

Z. Use ordinary laboratory glassware such as beakers, flasks, graduated cylinders,
Volumetric flasks, burettes, volumetric and graduated pipettes.

8. Clear laboratorY glassware.
9. Prepare chemical solutions.

i 10. Prepare a desiccator for use. .

11. Perform a titration (the emphasis should be on proper technique, rather than
on the type of titration).

12. Use a Kammer sampler, and an
\

APHA sampler.

.. . .

NOTE: These 12 skills may be obtained by successful completion
of Course 164.6, Self-Monitoring Procedures: Basic Laboratory Skills.

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - The learner will exiiibit,proper technique wi1le deter-
mining the oxygen content of a sample of distilled water, or, the sample
may be one prepared for use in determining the five-day biochemical oxygen
demand (105). -. .

2. Conditions - The learner will have the use of the EMP and the equipment and
reagedts fisted in Actions D. and E. of this instructional package worksheet.

.

,

3. Accepted Perfbrmance - The use'of proper technique in' performing test
will be judged by the instructor.

,

B. INSTRUCTIONAL RESOURCES:

1. Available Media: a. XT29, Slide/Tape Unit "Determination of Dissolved'Oxygen"
b. TC-38, Color Videocassette "Titration of Sample"; TC-39,

Color Videocassette "Standardization of Sodium Thi0-
sulfate". .

'
.

OT-1, Overhead transparencies 1,6..

11( 1'94
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B. INSTROCTIONAL.RiSOURCES (Contihued)

1 2. Suggested Media:

None.
.)

C. INSTRUCTIONAL APPROACH (,9EQUIENCING):'

Note to-Instructor: If the )0 topic is to be taught independently of BOO
then use distilled water fq0 the sample as indicated in.A1. above. If
it is to be taught as parta the BOD topic, then samples would be those
'prepared in the effluent-monitoring pfocedure, Determination of Five-Day
Biochemical Oxygen Demand (80D5).

D

l' Classroom

a. Discuss the importance of the test using OT-1.

b. PoOnt out that-this procedure Ilay stand along; e.g., the sample may
or may not, be ore prepared for the determination of 80D5.

c. Explain why the sodium thiosulfate pentahydate, Na2S203.5H201 must
be-standardized at the time of use.

d. ,Expl;in the concept of a primary standard solutibn, potassium
biiodate, KH(I03)2, in this determination.

e.. Show TC-39. Mention.that the color changes which take place durin4
the standard *nation also occur, during the titration of the sample.

2, Laboratory

a. Have the learners do section C. on pages 1.0 and 11 of the effluent
monitohing procedure (EMP).

3. Classroom .

a. Resolve any problems which may have arisen duriog the laboratory session.

b. Show TC-38. Point out whether the sample which will be titrated is an
"artifiicialuisample such as distilled water, or one which will be used
as part of a BOD test. XT-29 may be used in Plan of TC-38, but
contains some information. which does not directly pertain to the actual
sample titration.

4. Laboratory

a. Have the learners do sections
and 14 of the EMP..

'b. If the sample is to be d*illed water, the instructor should have One
BOO bottle of distiped;water for each learner. It approximate oxygen
content may be determi d by shaking a large supply of distilled water,
not so vigorously sha en as to super sUpersatbrate the water however,
siphoning or *min the water slowly into the BOO bottles, taking the.,
temperature o$ the water, and finding the corresponding disiolved *ten
value on pages 4 and 447 of the 14th Standard Methods.)

c. If the sample ts.be one which oart of a BOO determination, then
it will be p pared by the students: (See sectioM C. of the IPW'for BODO

r

B.2., 0.3., and 0.4. on pages 11, 12, 13,

,0

f
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C. INSTRUCTIONAL APPROACH (SEQUENCING) (Continued)

-5. Classroom
)- 1'

a. Resolve any problems which may have arisen during the laboratory session.

D. IPW EQUIPMENT REQUIREMENTS:

For each learner:

1. Laboratory apron.
2. Safety glasses.

3. ,One pen or pencil.

4. One notebook (for recording data).
5. One 25 ml buret.
6. One ring stand.
7. rOnei6uret clamp.

8. One distilled water plastic squeeze bottle.
9. One spatula (medium size).
10. One 500 ml wide mouth Erlenmeyer flask.
11..One plastic weighing boat (2-3 inches square).
12. One 10 ml graduated cylinder.
13. One 100 ml graduated cylinder.
14. One 20 ml volumetric pipet.
15. Three 5 ml graduated pipets.

For the class as a whole:,

1. Still, or other source of. distilled water.
2. Three trip balances, 100 g capacity.

E. IPW gEAGENT REQUIREMENTS:

For each learner:

1. Three g potassium iodide, KI.
2. Prior to the 'start of the course, the instructor will have prepared

solutions B.1. through B.7.

4

Solution

Approx. ml. needed per learner
per each dissolved oxygen deter-
mination or sodium thiosulfate

standardiption

; B.1. 2

B.2.

B.3. 2

B.4. 0 (This is a stock
Solution which is
diluted before use)

f
B.5. 8

B.6. 20
Or

8.7. 10

196`
Page No. A5-5



0

A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the

DECHLORINATION OF SAMPLES FOR BIOCHEMICAL OXYGENDEMAND
AND SEEDING OF THE DILUTION WATER

,

as applied in

WASTEWATER TR:ATAMEACILITIES.

MONITORING 9F EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET
411

I

1

National Training and ...Operational Techn ogy Center
Municipal WeratiOns and Training ,sion

Office of Water Program Opera ps
U.S. ,Eni.fironmental Protection Agency

CH.O.bod.IPW.2.9.77

0.°

r
Page NO. 16 -1



- GUIDELINES FOR ' 4

INSTRUCTIONAL PACKAGE WQRKSHEET

SUBJECT MATTER: Dechlorination of Samples for Biochemical Oxygen Demand
and Seeding of the Dilutiodyater

, UNIT OF INSTRUCTION:

LESSON NUMBER: 1 of 1

ESTIMATED TIME: 3 hdurs

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The bidchemical oxygen demand test
is required by the NPDES permit system.. Chlorine added to wastewater treatment
plwit effluents for_disinfection purposes,'and the resulting-chlorine compounds,
whTch are formed are interferences in the test. Biochemical oxygen demand
samples must therefore be dechlo?"inated prior to running the test, if the re-
sults are to be meaningful.

1

ENTRY LVEL The4learner must be able to:

1. Perform basic mathematical computations (addition, subtraction,
multiplication and division.

2. Handle solutions of acids and bases safely.
3. Boil water on a hot-plate safely. .

4. Understand the terms liter, milliliter, gram, milligram.
5. Understand' the term normality, to theextent that it is a chemical way

of expressing concentration.
, 6. Perform weighings on an analytical and on a trip balance-
.7. Use ordinary laboratory glassware such as beakers, flasks, graduated

cy)'thders,,volumetric flasks, burettes, volumetrit and graduated pipettes.
8. Clean' laboratory glassware:
9. Prepare chemical solutions.
10. Prepare a desiccator foruse.
11. Perform a titration (the emphasis should be on proper technique, rather

than on the type of titration).
12. Use a mortar and pestle.

A. INSTRUCTIONAL OBJECTIVE:
O

1.,TerNinal Behavior - The learner will exhibit proper technique wNdle

orinat ng;a smnpleof wastewater treatment plant effluent, while check-
for completeness of chlorination, and. while seeding a supply of dilution

4/

2. Conditions - The learner will have the use Oi'theEMPand the eciaipment and
reagents listed in sections D. and E. of thiseinstructionaloackage worksheet.

3. Accepted Performance - The use of proper technique in performing the de-.,

chIorination,'checking,and seeding will be judgedby the.instOUctor.

B. INSTRUCTIONAL RESOURCES:

o

lt Available Media:

None.

4 . J98'

71.
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B. INSTRUCTIONAL RESOURCES (Continued)

40
2. Suggested Media: a. An XT unit covering the subject matter.

C.INSTWeCTIONAL APPROACH (SEQUENCING):

. Note to instructor: As Course 164.1 (Effluent Monitoring Procedures: Basic
Parameters for Municipal Wastewaters) is currently organized, there is in-.
sufficient time/Jo present this topic. if you'would like to include it,
several alternatives are available; e.g., omit one of the other topics, have
one evening session, etc. If you do include it, keep in mind that after Work-
ing through the EMP, the student will hhve on-hand a BODc sample which has been
dechlorinated, and a supply of seeded dilution water at '20°C + 1°C. This-
sequencing will have to be combined with the sequencing in the instructional
package worksheets on the WlnklerDetermination of Dissolved Oxygen-Azide Mod-
ification, and the Determination of Five-Day Biochemical Oxygen Demand4BOD

5
).

1. Clusrootn - discussion of chlorine as an interference in the BODc test.
. Point out that the EMP involves dechlorinating an aliquot of the

dechlorinating the entire sample, checking for the Completeness of de--
A chlorihation, seeding the tilution water, setting up seed controls, and

calculating the seed correctionto be applAd to the BOD5 value.

2. Laboratory - Have the learners to sections C., D., and E. on pages 13-16 of
the ;MP,

3. Classroom - Since the laboratory. exercise is long and someNhat involved,
use this period to answer questions about the procedure sofar, and to re-
view' what will be done in:sections F.1. and F.2. In connection with F.1,1.1a
it woald probably be better, from a teirning standpoint, to set up all three..
seed control dilutions (10,15, and 20%), rather than relying on your ex-

. perience to select the one dilution which Will give a 40-70% depletion.
Also,-note that the sample dechlorinatfon and the setting up of the seed
controls would be' done just prior to beginning the BOD determination, since
the seed controls are incubated along with the Boa samles.

4.. Laboratory Have the learners do sections F.1., F.2., and F.3. The final
dissolved oxygen determination on the seed controls will, of course, be
done at the same time as the final. determination is made on the BOD5 sample.

5. Classroom - Have the learners do sections F. and G. Answer any remaining
'questions about the procedure.

U. IPW"EQUIPMENT REQUIREMENTS:,

For each learner:

1, Laboratory apron.
2. Safety glasses.,

3. One pen or pencil.
4. One notebook (for recording data).

5. One distilled water plastid squeeze bottle.
6. One pipet bulb.
7. One 25 ml buiet.

Page No. 16-4
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D. IPW EQUIPMENT REQUIREMENTS (Cdntinued). 4

For each learner:

8. One small funnel (to fit into the top of the buret).*
9. One clamp (to.support the Imket)

AO. One ring stand (for, use with the buret and claMp).
11. One magnetic stirreeloptional). j.

12.0me magnetic stirring bar about 1 irich long (optional).
13. Three 1 liter graduated cylinders.
14. One 100 ml graduated cylinders.
15. One 50 ml graduated cylinders.
16.. One 10 ml graduated cylinders. '-

17. One siphon (for use with the 1 liter graduated.cylindeef
18. One 100 ml voluMetric pipet.
19. One 10 ml graduated pipet. .

20. One 500 ml Erlenmeyer flask.
21. Six 300 nil' (+ 3 ml) BODbottles.
22. One plunger type mixer.'

For the class as a whole:

1. One incubator, 20°C + 10G (large enough for 4 BOD bottles per learner).
2. Still, obther source of distilled, water.

E. IPWREAGENT REQUIREMENTS:

1. Prior to the start of the course, the instructor will have prepared solutions
B.2. through 8.6: (In reference to B.6., the dilution water; the instructor
will have to calculate how much 200C distilleewater to have on hand. A

maximum of 300 ml per BOD bottle will be needed.)

2. The instructor will also have collected seed material and incubated it at
200C + 10C for 24-36'hodrs. (see B.1.).

sa
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INSTRUCTIONAL PACKAGE WORfSWEET

4

.

National Iraining and Operationil Technology Center
Municipal Operations and Training Division

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

CH.D.d6.IPW.2b.9.77
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I.

GUIDELINES FOR
ASTRUCTIONAL PACKAGE WORKSHEET

:swan., MATTER: Determination of Dissolved Oxygen Using acDissolved Oxygen Meter

UNIT OF INSTRUCTION': '1

LESSONNUMBER: of .1

_ESTIMATED TIME: 1-1/2 hours

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The4arner should-know hoW to,

V perform a dissolved oxygen measurement since it is "art of the five-day biochemical
oxygen demand test which is required by the permit system.,

ENTRY'LEVEL OF BEHAVIOR: The learner must. have 1) the same entry level behaVior
listed in EMP, CH.O.EMP.lc.7.77, Winkler' Determination of Dissglved Oxygen-hide
Modification, and 2), successfully completed the EMP mentioned in 1).

A.. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior: The learner will exhibit proper technique while placing
the Weston and Stack'Model 300 Dissolved Oxygen Meter into operation and
Using it to1jnake a dissolved oxygen meaeurement.

2. Conditions: The learner will have the Use 0\f the..EMP, and the
,

reagents
4 . and equipment iiited'in.sections D. and E. of this instructional package

worksheet. '

3. Accepted Performance: The use of groper technique in placing the meter
into operation and using tit to make a measurement will.be judged bythe
instructor.

B. INSTRUCTIONAL RESOURCES:,

1. Available Media:

Q

,a. TC-41,:parts I and II, Color Videocassette showing sequence of placing
meter into operation. .

b. X-6, Slides, unassembled-- 28: all parts of the Weston-Stick
Model 300 D.. Meter.

2. Suggested Media: None

C. INSTRUCTIONAL APPROACH (SEQUENCING): .

Note td the Instructor: If the meter is to be used 6 make the initial and
final dissolved oxygen measurements for the BON, then this IPW would be used
along with the EMP and IPWon BON., An ilartifidiaP sample such 0 distilled
water could also be used as a simlile')ust to show hr the meter 'works.

1. Classroom

a. Discussion of dissolved oxygen meters as an alternate way of measuring
dissolved oxygen using-X-6.

TC-43, Parts I and II. ti

202
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C.,IN1T NAL APPROACH (SEQUENCINGHGohtinued)
. ' ,,

*!-'

2. Labor
,

atory
.

.

' .- ,,' .p:S :t.-" .

1 I

X
litk:AaWtbe learners do'section.C, on pages 11 through 2Q of the EMP:

Resolve any problems which may have arisen during the laboratory tessibn.
. .

D. IPW' EQUIPMENT REQUIREMENTS:,

Sharer(number of learners to be,determined by the instructor).

1. Weston & Stack Model 300 Dissolved Oxygen (DO) meter withlodel A130` 'Probe,
accessory kit andmanufactUeer's instruction book. ,

, 2. One small be screwdriver.
3.One rubber band.
4. Paper towels.

Silicone lubricant.
46. Still, or other source.of distilled water. 400

7. One1 1 inch long piece of scotch toe.
+ 8. One 5 ml syringe or eyedropper with tapered end.

9. Small pocket knife. .

10. One .3Q0 ml BQD bottle. (More bottled.may be usedidependimj on what Oat
- sample is i.e., an "artificial" sample such as distilled water or samples/

blanks fora BODE determination.) )

11. Equipment needed for performing the DO determination is listed in the effluen t.
monitoring procedure, Winkler Determination of Dissolved Oxygen-Azide Modifi-
cation.

E. IPW SEAGENT REQUIREMENTS: .

Shared 4same-nomber as determined forl. above).
s. .

1. Prior to the start of the course, the instrator witl:haV repared selu-
tions B.1., B.2: and B.3., and the solutions in sections .1. through B.7.
of the EMP on the Winkler Determination of Dissolved Oxyge -hide Modifiltion.

.
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AS NOTED IN iHE, 131:1,2f CONTENTS,
SECTION )8 "DETERMINATION OF DISSOLVED
OXYGEN Ifs WASTEWIAtER: IPOUARO,GRAPHICV-
PROBE" IS NOT INC/.11SED. IN THE TAGINAlION
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A PROTOTYPE FOR.DEVELOPMERr OF
ROUTINE' OPERATIONAL PROCEDURES

for the

pH.DETERMINATLOH bF WASTEWAYIER AND WASTEWATER TREATMENT
PLANT EFFLUENTS

,

r I

5

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATER

I

INSTRUCTIONAL PACKAGE WORKSHEET .

.

,
Developed'py the . ;

atl onal ning Center
i

Munic Permits *Operations Division 1,

' Office of Witer Prlygram Operations

U.S. ENVIRONMENTAL PROTECTION AGENCY'

, 4

CH,pH.IPW.2a.9.77
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GUIDELINES' FOR' -

INSTRUCTIONAL PACKAGE WORKSHEET

, ,

SUBJECT. MATTER; pH DeterMination
)(

0

UNIT OF INSTRUCTION: pH Determination of Wastewater and Wastewater Treatment
Plant Effluents

LESSON NUMBER: ,1 of,1

ESTIMATED TIME: 2 hOurs

JUSTIFICATION FOR THIS OBJECTIVE:.. The learner should know how -to fet up,
calibrate, and use a pH meter for the pH determination of wastewater and
wastewater treatment plant effluents.

ENTRY LEVEL BEHAVIOR:
y

A. Instructional Objective ,

1. Terminal Behavior - The learner will-determine the pH-of several standard
` solutions end typical samples of treatment plant effluents.

2. Conditions - The learrier will have the use of the attached.CH.pH.EMP.1.9.73
and all chemicals and equfpment listed in it.

3. Accepted Performance Acceptable techniquein performing the test will
be determined by the instructor.

B. Instructional Resour ces:

1. Available Media - XT-69, Slicrape Unit .'pH Meter - Lab Operation."
01*-11, Overhead Transparencies -\7.

2. Suggested Media -

C. InstruCtional Approach (Sequencing)

1. Discussion ofithe various types of ahilable pH meters by the instructor.

2. Distribution.of pre-instructional quiz to all participants.

3. Discussion of the operation of a pH meter by the instructor.

4. Showing of A/V unit XT-69 pH Determination of Wastewateniand Wastewater
treatment plant effluents,

5. Laboratory.exe ialpvolO4ng set up, calibration, and use of pH meter.
Learner will e. two prppared buffer solutions for calibration and will .

determine th pH of twdiprepared buffet solutions'and three typical ,

samples of treatment plant effluents:

19 -2 .
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6. Critique of the lab tor exercise by the

7. Distribution of post in tructional quiz to

8. Review and grading of pre and post qUizzes

instructor:

all participants,,

to
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hplement
6u4de1ints-for Insttuctional

Package Worksheet

pH Determination of Wastewater and Wastewater ,

Treatment Plant Effluents

,OBJECTIVE: This narrative proSifdes the basic procedures for s tin up pH equip-a
ment for the instructional sequence pH Determination of Wa ewater and Waste-
water Ifeatment Plant Effluents. Methods for the preparat on of buffer and
sample solutions used in the sequence are also described.

.

EQUIPMENT SET-UP: pH instrumentation for the sequence sho d be set up .as
follows:

19-4

.

1. All OH.equipment should'he Set up in operation according to the specific
instrument manufacturer's instructions at least_48-bours prior to use

-In -live course.

2.. The pH meters should be tested for accuracy and reliability by following
the procedure in the EMP for calibration and use of the instrument for
pH measuremente. -

3. Batteries used in portable Ofineters must be new or recently checked with
a volt meter to insure they meet.required voltage specifications.

-4. Follob'the step-wise procedure (D) Maintenance in the EMP to insure that
the level of saturated potassium chloride is sufficient in the electrode.

- 5. If erratic needle movement is noticed, check procedure (E) Trouble
Shooting in the EMP. If the trouble cannot.te corrected, replace elec-

- trode with new one.

6. PeriodiCally use the pH meter for the measurement of the pH of a known
standard at least twice a day-prior to the course.

BUFFER PREPARATION:" Buffer solutions can be prepared according to the lormulatiorr-
- provided trt the EMP. A few crystals ofthymojAkould..be added per liter of

prepared buffer solation to pliant bacterial gliWth. An analytical balance,
capable of measuriflt to the,third decimal place, is required. In the event an
analy ical balance is not available, commercially prepared pH packets may be
subs ted.

SAMPLE PR PARATION: Treatment plant effluent samples are preferred for use in the
laboratory. If the, are not available or are inconvenient to obta4n, mixtures
of buffer- solution may be usedHas unknowns. % A

2O /



SAMPLE

MP.

,LABORATORY RESULTS

pH RESULT

Sample 1

4.

4P
,Sample 2

-

#

-

Sampie 3

A

buffer 4_

B ffer'9.

I

4

.
I

2 9

i .

p4

. ,
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INSTRUCTIONAL QIJIZ. '

for the
. . p .

Determination of Wastewater and, Wastewater,
Treatment Plant Effluents'

SELECT ONE ANSWER
--, .

1. The selection of the pH scale (8-14) is .based on the:
--- ., ..

a. solubility pf ions in water. , ;
,

'b: formation of hydroxyl ions in' solution. ' i "
,

® ionization conktent for 'water. / .
. .

;-
.- . I.

2. The pH concept was proposed by Sorgnspfr '(.1909). -4 Instead' of 'expressing
hydrogen ion concentration in terms of molar "cOnCentrations\he suggesteci:

(iD expression of such - values in terms of their negative logarithms:
.b. expression.or Suck values in termsof their dissociafien solubilities. ''
c. expression4f such values on'a scale from 0-14 unitst ,

3. A pH meter:
II 4 i , , . ..17,... .

,
.), ,

6) measures electrical potential betWeen.twe, iuifie]eelectrodes.
b. determines conductance 'of 'acids arid' bases, , ,14'

.
,

. . c..relates temperature tosion concentrations'of aqueous-solutions.c(
, i , .

A. The indicating elIctrode alWays: - ,,

0 assumes potential-dependent on "the-oH of the solution,
b. contains,satUrate8 potassium Chloride' solution. .

c. contains a''gless membrane which is serec...permeable to tibeous soa ions,,.,
: ,

5. Themechanism by whith the glass membrane 're,spo,ndi tO:hydrogen ionactivity,Anvolves:y, ,. .. , I 4 , '% ....

4 ? semi-permeability of the glass rifembraiic ftr. aqueous Solution?,
absorption of hydrogen lims.on both side& of-tkinembrane. ;

c. electrical conductance of the solution: .. , ',(
.

. ,.
. (-1 . . '

6. The reference chamber of the pH electrode'Aystem should alwey4 be ke:pt-,.,
nearly frill' with saturated' potassium chlorfde,solution. becaiuse:. . ..*

V

II

Vs

.

C? battery life is prokinged. . . . It+,.

-the, potential must be constant (+ 9:24e,vdif).. . 1

c. the electrode is less likely to be 'damaged. A '1/ ,
- ,,,; ,

7. The pH sensitive glass' membrane dehydrates when removed from water and thus
it is imperative that.dry electrodes be soaked in:' .- 0.

9 buffer er water. for several hourS btfOre Use, -

dilute acid to activate the electrode. ,
c. dilute base to activate the electrode.

. ~: 4 1 ..

3

l4

. '

J
-
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8. In usjng a pH meter the instrument should be calibrated:

(i)in the general' range of the unknown solutions. .

Appropriate buffers can,be selected (pH 4.0, L.8, 7.4 and 10.0).

1): in air.

c. laboratory.

9. Standard pH solutions can be most economically-prepared by the use of:

fformulas outlined i/standard methods.-
.) commercially available powder pillows.

c. comprcially available pH standard solutions.

10. Results obtained with pH metersare limited in accuracy to:

0.1 pH units.
P0.01 pH)unit:
c. 0.001 0,unit.

211 ;
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Rart11. InstructionallOackage Worksheets

1

Co Microbiology -

4

.

T. It is important for the instructor 'to be aware of State requirements
concerning bacteriological methOds desirable for reporting purpOtes.
Such a rIguirement, for instance, could dictate the chpice of the
MPN test method instead of the MF test method for the course given
to personnel operating within that State.

2., The Fede'ral Register issuance in force offers two methods for the
fecal coliform determination, Both are found in Standard Methods
for the ExaM nation of Water and Wastewater (14th Edition) and are:

a. p. 922 - Fecal Coliform MPN Protedult
b. p. 937 - Fecal Coliform MF Procedure ,

4

Both of these methods currently carry-equal status tor applicability;
but the method used musbe stated in She test reports.. --

3. -Special pergit conditions may specify use of the total coliiorm .

tests or the fecal streptococcus tests. The instructor should
be familiar with these test procedures'for discuSsion purposes.

4.- This course does not lend itself to instruction in both the MPN and
the'MF method simultaneously., Me-khodolpgy involves so inuch,attention
to detail for both procedures that in the time allocated, it is most
unlikely that students' will be able,to meet instructional object-1-1MT

. fog both Procedures.

7

AT.EMP.(164.1).16.7.77

- 'I
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the

COLLECTION AND HANDLING OF BACTERIOLOGICAL SAMPLES
FROM A WASTEWATER TREATMENT FACILITY

W.BA.sa.IPW.2a.9.77

:0

, as applied in -

WASTEWATER TREATMENT FACILITIES
and in the -

MONUTING OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET

Developed by the

National Training Center
Municipal Permits and Operations Division

'Office of Water Program Operations

U.S. Environmental Protection Agency
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INSTRUCTIONAL PACKAGE WORKSHEET

!!

SUBJECT MATTER:' Collection and Handling of Bacteriological Samples
from.4 Wastewater Treatment Facility

LESSON NUMBER:, 1 of 1

ESTIMATED TIME: 1 Iminutes

JUSTIFICATION FOR THIS INSTRUCTIONAL' OBJECTIVE: In414....ewkworki environment

the student must apply the correct methods for cOTTicting-, andling a

sample for fecal coliform (bacteriological) testing. Failure to apply
correct samplik procedures results in unacceptable, data.

ENTRY LEVEL BEHAVIOR: Admission to this course.

A. rINSTRUCTIO1fL OBJECTIVE

1. TerminffBehavior: The student will be famPiar with the procedures to be
used from any approved sampling point in the wastewater treatment plant,
and with accepted procedures for hapdlingiSamples until start of test.

2. Conditions: Clastoom; leciiii-e apd confence
. ... r

3. Accepted Performance: Attendanc4 and p tticipation in this session will
be accepted as evidence of familiarity ith the procedures and precautions

- applied to, this .subjec;.matter. /'- ,,, ..

B. INSTRUCTIONAL RESOURCES / 41( - .

1. Available Media: X-11, Slides, unas4ambled-- 6.

C. INSTRUCTIONAL APPROACH

el. .

1!6Lecture on "Collection and Handlink" principles (allow 15 minutes)

2. Discuss and orient the class to t e use of the- Effluent Monitoring
Procedure in the student referen e manual. (llow 5 minutes)

3. Question-and-answer session. In absence of Auestions raised by, class,
instructor should pose several questions to the class as necessary to
stimulate' questions relating td the subject matter and its application
to specific in-plant situations and as related to various systems for
effluent analyses.

.

.
.

20-2 214
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A PROTOTYPE FOR DEVELpPMENT OF
.

ROUTINE OPERATIONAL PROCEDURES

for the

FECAL COLIFORM TEST

by the

MULTIPLE DILUTION TUBE METHOD

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET

Developed by the

National.Training Center
Mu cioal Permits and Operations Division

Office of Water Program Operations
U.S. Envirenhiental Protection Agenby
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GUIDELINES FOR
---

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Fecal Coliform Test (MPN)

UNIT OF INSTRUCTION: Summary of Instruction on Subject Matter

LESSON NUMBER:. total 10

ESTIMATED TIME: 7:30

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Fecal-doliform test is accepted
(required for large'plants) among the mandatory test for municipal wastewater
treatment plant effluents-under the.NPDES Permit System.

ENTRY LEVEL BEHAVIOR: General Educational DeVelopment at high-school graduate
levellpereafter referred to as GEO.: ability to operate steam pressure steri-
)izerrability to use laboratoty balance in range to 50 grams, accuracy + 0.1
,gram; ability to, use mouth pipette for sample deliveryi ability to. transfer
'liquid cyltures with inoculation loop. Successful completion of course "Basic
Laboratory Skills for Municipal Treatment Plant Personnel" is acceptable.

:

A., INSTRUCTIQNAL OBJECTIVE

1. Terminal Behavior -.Trainee will prepare representative bacteriological
culture media for MPN Fecal Coliform test; perform all laboratory procedures
and record- keeping operations in testing treatment plant effluent samples,
and'report fecal coliform counts per 100 ml of sample inyange 20-T,600,P00.

2, Conditions - Classroom instruction and laboratory application. Trainee will
be provided with laboratory equipment and supplies designated in EMP "Fecal
Coliform Test (MPN)." Samples will be collected by staff.

-3. Accepted Performance - As stipulated in individual lessons. This will range
,from acceptable scores in written (open-book) quiizes, homework written
assignments, approval of instructor for laboratory' techniques and intermediate
points in test procedures; and final results within a destgnated limit, of .

central tendency of overall class 'results.

B. INSTRUCTIONAL RESOURCES
1. Available Media - EMP "Fecal Coliform Test (MPN): "Standard Methods for'

the ExaminatIOn of Water and Wastewater"; "Current Practices in,Water
Microbiology", available from NTIS (4.9-2); pertinent issuances from
Federal Register. Numerous NTOTC Overhead Transparencies:

C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step listing of instructional obJec-
,tive

1.

2.

3.

4.

Lessons 1-6 (Intl) on second day Of course ,
Lesson 7 On.tliird day of course-(afterpoon)%
Lesson 8-9 on fourtkday of-coUrse (ailornoon)
Lesson lq on fifth-day of course (afternoon)

4 hours)
1.5 hours)
1.5-hours)
30 minutes)

21-2
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GUIDELINES_ FOR

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: 'Fecal Conform Test (MPN)

UNrT,OF'INSTRUCTION: Overview of Test 4

LESSON NUMBER: 1 of 10 ;

8STNATED TIMES 1 hour

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: To orient the trainee on (1) the
bacteriological testing requirements associated with the NPDES perMit system"; .

and (2) on the overall nature of the fecal coliform OMPNO test.

ENTRY MEI. BEHAVIOR: Admission to course. See Overview Sheet, page 19-3.

A. INSTRUCTIONAL OBJECTIVE
)

1. Terminal Behavior - Trainee will'(1) identify the charpcteristics of the fecal
coliform group which are used to differentiate them from the total doliform
group; (2) identify the major steps in the fecal coliform MPN test; and (3)
demonstrate-familiarity with terms associated with'the test procedure:1

2. Conditions - Classroom: quiz (open book, writtek, multiple choice, matching,
comp etion). / II

3. Accepted Performance - 90% co rect score (recommend 80% if quiz-is closed
book) 1

B. INSTRUCTIONAL RESOURCES
1. Available Medi - Publications noted.in cover sheet this-subject;.

Coliform'Yest TMPN)." OT-3,,Overhead Transparencies available on

2.

e

Suggested Media,- AsseMble standardized series of transparencies.

EMP "Fecal
loan from NTOTC.

,
Make new

ones as required.

C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step listing of instructional
events and/or use of media required to reach the instructional objective.

1. Pre-lesson preparation: A

Besure to have a supply of test #1 on hand. Test provided here (note sample
with answers on pages following) is suggested. Sample (without answers
marked) is ih the section on..,secretarial preparations.

2. Lecture/conference:
a. Present.NPDES testing requirements as per Federal-Register
b. Fecal coliform criteria under.permit system
c. Orient thE class to use of this EMP
d. -Outline fecal coliform test; special reference to pages 2, 5, EMP
e. Define and explain all pertinent terms.

3: Quiz (open book)
a. Administer the quii
b. Grade and revie%e
c. Collect for analysis of progress,

217
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TEST #1 / Name,

EMP: FECAL COLIFORM TEST. p
,

f Instructions: -Plece.an X in the'spaces (1.) which correctly apply to the statements

made. Unless otherwise instructed, this is an "open book" quiz.
Example:. The author(s1 of the procedure 'used here for tekting'foth,

-

s , fecal coliforMs is/are:

.

(x )

,( ).( )

(x-)

Rocco Russomanne
Audrey

Charles'Feldmenn

Harold Jeter

,

it

%Nr

.

1. The test procedure, described in this body of instruction may be variously
known as the

( ) Standard Plate Count Mettod

()Cr Multiple Dilution Tube Method

(X) Most Probable Number Method

( ) Membrane Filter'Method

10M;) MPN Method

2.* The purpose.of the fecal'coliform test is to determine whether

( ) The effluent from the NesteWater treatment plant
,contains 'pathogenic (disease - causing) bacteria

(X) 'The bacteriological quality of he effluent meets
recitittlements,set for the plant by the State or other
authortties - #

C ) The water is safe iosdrink

j 1 The effluent water tiould be recycled through the '4

t

. treatment plant for, further-reduction of bteria.

'3: To penform.the fecal coliform test, *Mired ple portions. are first

delivered into

4t

21=4.

(X). LactowLauryl Sulfite Tryptose Broth

) EC Broth ~

) Water Bath ubato,
4

10 35°C Air IncUba r'

°

1.

1



4. Lactose Lauryl Sulfate Tryptose Broth may be abbreviated/is

( ) EC

(X.) LST

( ) BGLB

(X) LL5T5

5. EC Broth may be identified in abbreviated fpm at

NO EC
.

( ) EST

C )4GEC -

( ) LLSTB

6. After 24 hours, incubation in.the first medium, the cultures are examined,
and a "01 result reported if --

growth occurred in the tubes

gas was present in the,tubes

gas was absent'in.the tubes

fecal coliforms:w?re present

7. Transfers are made from --

),()10 tubes showing gas in the first medium --'

( ) tubes not showing gas in the first medium--

( )Lactose Lauryl Sulfate Tryptose' Broth

(,) Eosin Methylene Blue Agar

(X) EC Broth

( ) Brilliant Green Lactose Bile Broth'

After inoculation of the sample into the first cuiture medium and incubatw
the resuTts,are "negative" if --

O I

( ') growth has not occurredwilhin 24 hours

( ) gas has not appeared wfthjn 24 hours

, (X) gas has not appearedwtthin 48 hours

f. ( ) gas hat not appeared within 72 hours

8,

- r

01. .219'
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9. After transfer from the first medium, the f+sults are declared " sitive"

on the second medium if --

( ) gas has appeared within 1 hour

( ) growth has appeared within 24 hour&

(X) gas has. appeared within 24 hours

( ) gas has appeared within 48 hours

10. Incubation of the tubes in'the first medium is -I'

00 in an air incubator set at 35°C +,0.5°C

( ) in an air incubator set at 44.5°C + 0.2°C

( ) in a water_bath incubator set at 37°C + 0.5°C

( ) in a water bath incubator set at 44:5°C + p.2 °C

11. Once the sample has been inoculated into the first culture medium, the test
for fecal coliform bacteria may require`up to

( ) 1 hour

( 1\24 hours

(.) 48 hours

(X) 72 hours

( ) 964obrs

oNOTE TO INSTRUCT R:

, _1. Score 2 point's off for'eachwrong answer.

2: Note that tpere are 48 blanks ( ). Some will be correct if left blank ( ),

and otheeeMutt=be marked (X to be correct.

. 3. This gives each student 4 "free" points.

.o/.
21-6
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GUIDELINES FOR

INSTRUCTIONAL PACKAGE WQRKSHEET

SUBJECT MATTER: ,Fecal Coliform Test. (MPN) . _

* ?

UNIT OF INSTRUCTION: Equipment and Supp4 Requirements

LESSON NUMBER: 2 of 10

ESTIMATED TIME:. 1 hour

JUSTIFICATION FOR THIS INSTRUCTIONAL ,OBJECTIVE: In his own working environment the

trainee will need to recognize,'providt first-line'operation and maintenance,
-- and reorder (of. request purchase of) replacement equipment and supplies used in

the test. .
.

ENTRY LEVEL BEHAVIOR: Completion of Lesson 14 thisteries.

A. INSTRUCTIONAL OBJECTIVE
1. Terminal Behavior - Trainee will (1) identify equipment and supplies used

in the fecal coliform test MPN); (2), identifjospecifications of equipment

and supplies, required; ahtl ( ) recognize the operational requirements of the

equipment used in the test.

2. itioni\ Classroom; written quiz (open boqk); myltiple,choice, matching

lamp etion.

3. Accepted Performance - 90%ecorrect score (80% if quiz is closed bopk)

B. INSTRUCTIONAL RESOURCES
1: Available Media - EMP "Fecal alifdnn, Tese(MPfl)". TC-12, color

videocassette
o

C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step listin of instructional

'events and/or use of media required to reach the instructional objective.

0--1.-Pre-lesson preparation:
Be sure to have a supply,of test #2 on hand. Test provided here (note

sample with answers on pages fdllowing) is suggested. Sample (without

answers marked) is in the section on secretarial preparations.

2. Lecture/demonstration
a. Draw Attention to EMP "Fecal Coliform Test" (MPN) pp 2,3; A. 1-11'

b. Use CCTV cassette to show and tell items 4n detail
c. Discuss'any,omissions in CCTV cassette; answer questions.

3. Be sure to discuss quantity /site requirements associated with testing prdo-

§rams under minimum permit requirements.

4. Quiz: give quit; grade and review; collpFt for analysis of progress..

221
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TEST ti Name

EMP: FECAL COLIFOWTEST

l' The waterbath incubatorp_is to be operated at

( ) 35°C + 0.5°C

( ) 35°C ± 0.2 °C

( ) 44.5°C ± 0.5°C

()D 44.5°C + 0.2°C

2., The air incubator is to be operated at

(X) 35°C + 0.5°C

( ) 35°C + 0.2°C

( ) 44.5°C + 0.5°C

( ) 44.5°C ± 0.2°C

3. The autoclave is acceptable for

(X) sterilization of culture media

(X) sterilization of used cultures.

(l() sterilization of dry glassware

( ),preparation ofilistilled water

4. The autoclaveis operated at

( ) 35°C

( ) 44,5°C

-00 121°C

( ) 170 °C - 180 °C

5. Disinfectant solution -is used

21-8

4

) to rinse the hands after working with cultures
.),

(X) to wash the laboratory bench at the beginnitig of each
day's work

( ) to sterilize used cultues before draining the tubes
for washing of the glasswar'e

(1() to wash the laboratory bench at the end of each day's work.

222
V,



AC

,6.. Fermentation',tube assemblies

.44_ ( ) are used to prepare,. sample dilutions
'.

(Ja are used to contain culture media to dembistrate gas ,-,,

_production from special. culture.media

consist of,,4 large c ltut4 tube with a cap and an inner,
smaller,,inverted g,ass tube

4

TX) must bAsseMbled f om different components whf.ch are
ordered, separately

it. l
\

$ t 1 arepurehased as coMpletesaisemblies.'

}
:' _

. Pipettes -- ,

( ) are used to transfer a cultdre from one mediuM' to another
,

(X) are used to delfVer a measured sample portion into a
culture medium 1 ,

' (I may be made of glass, copptr, or plastic'
.

) ate, sterilized in disinfecting solution

( 4 do not have to be -Sterilized for use in the bacteriology
laboratory: .

/

8: In deciding how large in incgbator to buy, it is best-to select

( ) the lirgest and_most expensive one that the laboratory
budgecwill permit.

.-

'( one which has Shelf space enough to accept the number of
racks ornew cultures to be inoculated on any given day.

00,one-which has shelf space enough to accept about three
times tbe'number of racks of new cultures to be inoculated,
on any given day.,

9. The inoculation `loop

( ) is

medium
used

in
to jmofecalculate

coltfor
a sampm

test
le into the first Culture

MM '

(N) is used to transfe a culture from one culture medium, to ,

another ' P

(X) should be made of 26 B and S gauge wire

( ) should be 4 5 mm id diameter

( ) may be made of any kind of wire, such-as copper, platinum,
nichrome, or iron.

NOTE YO ISTRUCTOR:

Score 24/2.points off for each wrong answer. {Sane blanks correctly Or be,(ftr
blank, While others will be marked with 'IP for correct answer).

There'are 38 blanks. This scoring system gives each student 5 "free" points.

4 ,

4 21-9
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE'WORKSHEtT.

'SUBJECT MATTER: Fecal Coliform Test (MPN)

UNIT OF INSTRUCTION:" Media Preparation

'LESSON NUMBER: 3,of 10

ESTIMATED TIME: 1 hour ,

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: In his own woafing environment
the trainee will be responsible for media preparation forth fs test.

ENTRY LEVEL BEHAVIOR: GED. Ability to use balance, weighing up 'to 50 grams
with accuracy within 0.1 gram; ability'to measure distilled water with 1-liter
graduated cylinder; tbility to operate autoclave..

.

A. INSTRUCTIONAL OBJECTIVE
b. Terminal 8ehavio, - Trainee will prepare 30 tubes of EC Broth,' using,

commercially available dehydrated medium. Based on knowledge and experience
gained in this objective it is expected that the-trainee will be able to,
prepare.any other liquid media required forirtotal coliform testing.

2. Conditions - Laboratory: Application.

3. Accepted Performance - Approval of instructor: prior to sterilization
all tubes of media should,tontain 10-11 of medium, instructor must become
familiar with approximate depth of medium in tubein order to recognize
acceptable amount. (This does not require measurement for check.)*

B. INSTRUCTIONAL RESOURCES
,

1. Available Medta - EMP "Fecal Coliform Test (MPN)". TC-12 Color Videocassette.

C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step listing of instructional
events and/or use of media required to reach the instructional objective.

1. Pre-lesson preparations: Have-on hand, either at student -pair working posi-
tions. or at a conveniently accessible location in the laboratory the foil:lowing:
a. Student assi4nmen't sheets on media preparation.
b. 1 culture-tube rack per student.
c. 4-6 balances, 0.1 gram sensitivity at load /tirgrams.
d. Autoclave
e. 1 beaker per student, 400400 ml capacity

.

f. Culture tubes with fermentation vials, caps; 25 per student.
9401 10-m1 pipet per student ,

.

1:w1 500-ml graduated cylinder per student pair
i. 5 liters of distilled water

.

S. 4-6.1/4-lb bottles of dehydrated EC Broth
k. Funnel assemblflithlength of rubber tubing, pinchclamp, ringstand;

1 per' tudent pair.
1. 1 sponge and disinfectant per student pair.

ar,
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r.

Z. Briefing. Show%visual aid demonstration of procedures for lessons 3, 4, 5.

3. rnstructoi assigns each class member responsibility fo'r media preparation.

4. Trainees Prepare Medium, in accordance, with instructions ,n EMP, A.13

5. Students secure instructor approval of product; turn medium over to instructor..
Sterilization will be done by staff member; is, retainedisetained for class use .

on next two days.

6. Trainees proceed to lesson 4, this series.

1

-
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EMP - Feceil Copform-(MPN)

Lesson 3

ASSIGNMENT: Same to all students

1. Prepare 300 ml of EC Broth

2. Dispense the medium in 10-ml increments into the 25 fermentation tube
assemblies prepared in lesson 4.

3. a. Use a 10-mi pipette for about half of the tubes..

b. For the remainder of the tubes, use a funnel-with-Oinchcock'
assembly which the staff will have prepared for your use.
Make a note of this assembly as it is an easway to dispense
culture medium rapidly. It is not necessary that the culture
medium be delivered with great accuracy: anything from 10-11 ml
14 acceptable.

r

3. Give ke culture medium to an instructor for sterilization in the autoclave

4. DiiCard,a6 remaining culture medium after preparing the 25 tubes of'inedium.

SPECIAL, NOTE TO INSTRUCTOR:

Note that the preparation of 300 ml of culture medium will, require an adjustment-
of the amount of dehydrated medium described in the EMP. Making this adjustment.

will be a useful part of the learning experience of the-students in the course.

4

,
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GUIDELINES FOR-

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Fecal Coliform Test (MPN)

UNIT OF INSTRUCTION: Preparation of Laboratory Data Sheet

LESSON NUMBER: 4 of 10

ESTIMATED TIME: 30 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL
ratory data sheet ("bench sheet")
or to use some form of collective
formance of this test.,

S

OBJECTIVE: Trainees will have to prepare 4 labd-
for every sample tested in their own facilities;
record. Day-by-day records essential to per--;

ENTRY LEVEL BEHAVIOR: Completion of first three_less of this series.

A. INSTRUCTIONAL OBJECTIVE
1. Terminal Behavior - Given detailed sample source information and sensitivity

range for the test, trainee will prepare laboratlky data sheet for sample-to be
tested for fecal coliform count.

2. Conditions - Laboratory:'application.

4

3. Accepted Performance - Approval of instructor.' ''Planned sample volumes must_span

the.pre-testing .information given abOut the sensitivity range of the test to. be
performed.

B. INSTRUCTIONAL RESOURCES
1. Available Media - EMP "Fecal Colif

transparency. TC-12, -Color videdcas

est MPN". OT3, overhead
, !Art 2.

C. INSTRUCTIONAL APPROACH (Sequencing) - Step_by step listing of instructional .
events and/or use df media required to reach the instructional objective.

1. Pre-lesson preparation: Have available in the classroom 2 copies per student
of the. data sheet. Sample as it might appear after completion by student is
on the following page. The basic formatf this sample is found in:the
secretarial preparations section. It may be necessary to use a different
data format in some States for compliance with mandatory forms used by the
State in which the course is conducted.

2. Provide preliminary briefing to class (See C., lesson 3)
a. Draw attention to EMP, B.3., 1.2.3
,b. Show visual aids to illustrate preparation of data sheet.
C. Provide background data to class for use in preparing data sheet.

3. Trainees prepare their individual data sheets.

4. Instructor inspects data sheets; approves or calls for corrections.

5. Upon satisfactory completion of data sheet, trainee proceeds to lesson 5,
this series.

3

21-13
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NOTE: Each student will prepare two sample
data sheets. Orty will be turned in daily for

FECAL COLIFORM TEST

Multiple Dilutioh Tube (MPN) Method

inspection.;

ft-14

SAMPLE)

Sample Source OA*" !st Lab. NO:' '14

,Station 4 Collection Date 9/1W Time 70:39 AjIM

Receivedn Laboratoryi0:44A/M Test Started 10:415A/M,

By R. alga
Remarks
ml sample
per tube

tube
code

'

Presumptive_
LLSTB

Fecal
Ci:1

24 hr.

No.Tubes
Positive

24 hr. 48 hr.

/.0
.

41.
-.......Afr , ,

C
A .

Isaraimmisimmuzamorimmoimme

0.,

.41f

A r

.

4001

"Aar

/A/*'

1c. 1 ,
.

r

A.

0.001
.

4tIs ,
_,.

A

l

t4L
Le
14

r

,

.., .

)

`

.
,

-

Code of Positive Tubes:' - MPN Index

Fecal Coliforms: /100 ml Aeported by:
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GUIDELINES FOR,
INSTRUCTIONAL PACKAGE WQRKSHEET

SUBJECT MATTER: Fecal Coliform Test (MPN)

UNIT OF INSTRUCTION: 'Assembly and labeling of culture tubes

LESSON HUMBER:- 5'of'10

ESTIMATED TIME: 30 Minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL. OBJECTIVE: This is an essential feature of
de

test performance; requires absolutely accurate sample identification and identi-
fication of individual tubes the test series.

ENTRY LEVEL BEHAVIOR:- Acceptable completion of lesson 4 of this series.

A. INSTRUCTIONAL OBJECTIVE

1. Termipal Behavior - Given an'accepted data sheet for a sample to be tested,
trainee will assemble requisite number of tubes of liCtose lauryl sulfate
tryptose broth in a rack in a desianated organization, and will label each
tube in accordance with a code prescribed by the instructional staff.

2. Gonditions = Laboratory: application.

3: Accepted Performance - Approval of instructor; tubes to be organized in rows
as specified by instructor; labeled in accordance with code established for
the use of the class.

i
B. INSTRUCTIONAL RESOURCES 1

.

1. Available Media -.EMP "Fecal-Coliform Test MPN." TC=1Z, Co'or Videocassette, pt 3.
t ...

.

C. INSSTRUCTIONAL APPROACH (Sequencing) Step by step listing of instructional
events and/or use of media required to reach the instructional objective.

1{ Pre-lesson preparation: Have available, either at student work positions
/ or at a well-organized table in the laboratory the following:

a. 1 culture tube rack per student .

.

b. 20 tubes single - strength lactose lauryl sulfate tryptose fermentation
broth' per student.

1,,c. 1 wax pencil

2. Briefing of claq, (See C. Lesson 5Y
a. Drakattention to EMP's Item B.4, 5
.b. Inst'uct class to proceed in accordance with instructions shown, there

and n Section VII.
c. Dra

ii
attention to, sample display chart of tube labeling.

5.'Clas to label tubes

4. Instructor to approve

5. After all of class has finished lesson up to, 5 of this series, go to
(/ cless briefing for lesson 6.

.7 .% 229 21-15



GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

,SUBJECT MATTER: Fecal Coliform Test (MPN)

UNIT OF INSTRUCTION: Sample Inoculation-and Associated Procedures

LESSON NUMBER: 6 of 10 )

ESTIMATED TIME: 1 hour..

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: This is the essential first-stage
of the test-prober. It must be performed by, the analyst.

ENTRY LEVEL BEHAVIOR: GED; Satisfactory 'completion of lessons 1-5, this series:'
Ability to use pipette for inoculation of bacteriological culture media.'

.

A. INSTRUCTIONAL OBJECTIVE
1. terminal Behavior - Trainee will correctly inoculate sample portions into

primary inoculation medium in volumes specified in the data sheet prepared
in lesson 6, tOis.series.

2. Conditions - Laboratory: application:

3. Accepted Performance -'Approval of instructor.

B. INSTRUCTIONAL RESOURCES
1. Available Media - EMP "Fecal Colyorm Test MPN". 1-12,. Color

Videocassette, part 4'

C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step listing of instructional
eyents and/or use of media required to reach the instructional objective.

1. Pre-lesson prtpiration: Have available, either at student work positions
or at a well- organized table in the laboratory, the'following:

a. Sample of *sewage treatment plant effluent," prepared as follows:
(1) Collect fresh municipal sewage from amain or Iron influent into a "j

. wastewater treatment plant, not less than. 3 hours before clAs
time. Refrigerate until, class time; as class begins -- .

(2) Deliver 0.3 ml of the sewage into 2 liters of sterile dilution
water contained in a 4-liter bottle;

(3) Shake thoroughly, and

(4) Deliver into indival sample ,containers, one per student,
labeled with typical information required of a sample,

b..2-3 1-ml pipets, sterile, per student
c. Pipet disposal jar; per student pair
d. 1-2 99-m1 dilution water blanks per student
e. 1 sponge and disinfectant solution:

21-16
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2. Briefing

a. Show audiovisual

b. Draw attention to EMP,13.6.7.11.9i'covering assignment of this 'lesson.

3. Distribute samples to class.

4. Class performs steps outlined in. EMP 8.6,7,8,9.

5.Instructor circulates inclass 'constantly, correcting errorsias noted.

6. Trainees to place cultures in incubator.

7. End of ,day's activity in coliform tests.

8 Continue with lesson 7 after 24 = 2 hours incubation.

.

c
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. GI1IDE4NES FOR
INVRUCTIONAL ACKAGE WORKSHEET

-SUBJECT NATTER: Fecal Conform Teat

UNIT OF INSTRUCTION: 24-hourProCedures associated with the test ii

--c
-

LESSON NUMBER:: 7 of 10
f,

ESTIMATED TIME: 1.5 hours.
6,7

ATIF/CATION FOR THIS INSTRUCT/ONAC CT/ E: This is.an easinttal part ofthe
. test sequence. It must be perform on a chiduled basis if thCtrainee-Istb

perform bona fide sample test..

ENTRY LEVEL BEHAVIOR: GEQ. SattSaCtory comp
.Ability toArse; inoculation loop in making tr

A. INSTRUCTIONAL OBJECTIVE
1. Terminal- Behavior - Trainee berform th

pliform Test's (MPN), C.1,2,3,4,5,5 inclust

.

on of lessons -1-6 of this eseries.

fers,of 1 iquid-eul tares :

."

steps outlined in EMP "Far

2.
dr,
CAhditions - Laboratory:,app.ljcation. Prel inar9 briefing in classroom.

3. Accepted Performance - ApproviT of instructor. Inst or t$
class; observe-and chpck readAn4 of 24-hour re ults, r ordin
transfers to EC,Btoth. Correct deficiencies dnthe spdt.
positive results should fall into the same orde of *magnitude'
by more than + 3 tubes from nnorm."

B: INSTRUCTIONAL. RESOURCES
1. Available Media - OT-3; overhead. transparencies, Unassembled.

Color. Videocassette, par; 1. . .

circulate in
of results,

_our
(dot varyilig

TC -13,

C, INSTRUCTIONAL APPROA.0 (Sequencing) Step by, steolis ing of. instructional.-
events and /or, use ofrmedla required to reach the instr ctional objective.

kas

1. Have available at ead,1 c13 working position:
a. Gas burner
b. Inoculation loops, at st

c. Discard basket for cultyris
d. Sponge and disinfectant,
e. Supply of IC broth.prepared

'sterilized by staff.

2. Class briefing r
apraw attention to EMS,
b. ,Demonstrate procedures, . ef

3. Class to1erform lifioratory p
,

4. In'srutior to circtilate in,tLlas

5. Continue with lesson '8 afte14 24-

2T-1@

etiyabl 2

.

students on,previdus

,

,

t
4,5,6. Instruct clas t

rably 'With CCTV casset .

and

perform steps.

ures- identified in K.T 4ove:
opserive, consWt,'corrett def igierbiies.

2 hours incubation.?i iir
. ,

I

1

J
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GUIDELINES FOR In

INSTRUCTIONAL- PACKAGE 4ORKSHEET

#

SUBJECT MITER; i Col-Ifoi.m Test (MPN).,4

INSTRUCTION; 48 -hour procedures associ ten1 with the test'.

4A
LESIVA` NUMBER: 8 '010

ESTIMATED TIME: 30 minutes

,

JUSTIFICATION MR THIS INSTRUCTIONAL OBJECT TOs is an essential part
the test. It must be perfornied 48 hours lifter Ttial sample inocqlati
if a bon 'de test is to be)perfdrmed. , ,

ENTRY LEVE AVIOR: 'GED; Satisfactory.
,

1.
completion essons le' of th

A. INSTRUCTIONAL OBJECTIVE

4,

-

1, Terminal Behavor - Triiffeewil 1 4erfOrm the steps outl infd in
"Colifpem Test" (MPN) E.1 -6, inclusive..' "

4

I
'

.

o

A 2. Condition 114-elimfilary briefing in cla4rO011ik laboratory; applicati

0 ; 3. Acupted Performance - ApproVP of instrdcttd histructor to cfrala -in

`laboratory; special attention to reading and tording of resulti; pr, per-
disposition -of- discarded' dultures.4orrect de Ociencies on the skull

(

of
n

6'

ti

B. INSTORTIONAL RESOURCES

'table A dia = EMP "Fecal Col iform Test, TN"
°asset e, p4rt 2.

.

1. e

. TC-13', color

C, INSTRUCTIONAL PROACH' (Sequencing) - Step by step
'eventt 'and/or-use of, media requit'edto reach the i*

1 i stiiIr of instruction

structional objective.

1. Set up, stude t working position's with discard b skets, inocuiation loo s,
EC broth, ip nge, and disinfectant. , 1

,.

.
.

. . i

2. Class briefing, ', t
,

p
P

. ( ,1
4

13 . DrawiWeition to EMP D.1-6, inclusive., Initruct -class to perform teps..
. b. Demorptiate procedurei, preferably with CCTV. cassette. Secondarily use

fape- sl i de sequetice: , 7 .1 ", - .
. Ilk

, V 4- Aw
3-. Clam *form labbralieyieduresIlidentified in A:1 above.

N., s-`e
.

4. Instructor to circulate in class; observe, *suit, 6rrect deficienctes.
.% ,

.

52 Contingp ,witht lesson 9 after 24 ± -2--2- hours i nc

X.

1

rP

>,

4
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11.

FEciper COLIFORM TEST ,

Multiple Dilution Tube (MPN) Method

Sill)Sample Souocp gip itamt-fikost a.' Lab. N.

Station I. Collection Date 1Atintime 70:00 A M

Received in Laboratory 144:904M 'Test Started /0: 3OAIM

Remarks'

21-20.*

By. /-

ml sample
per tube

ttlbe

code
g'tesumptive' 4

LLSTB 1

Fecal
ECB
24 hr.,

No . Tubes-

Positive '

4 hr. 48 hr.

. ,

1 0 ' -

At . lf- i

..

-8- s .-#. .4- 0

4:- 4.. 46.

Air 4' *
AL 4- 4-

0.1

AL..
-. .. le

,

4 ft .f. 4*.
* .4- ... .

. _
.

1.,
4.

0

.

'ir

id , - - ,4- -

- I .
,

O. 001

'

.

Z Al.-.
.

!

......

0
I

I 4' .
<1,.... .,.....,,xz

,
Z et ....

.
...

.

.
.

,

_ .

.

,. -

.

. 0A,
.

. ,/
,

r
,

,

.
.

.1

- ' MPN IndexPositive 1,1=5! -

F 1 Conforms.: . /100 ml Reported by
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FE6.AL COLIFORM TEST

Multiple Dilution Tube (MPN) Method

Sample Source Elikcss.t -Peso...* 44 Lab. No. 53

IfiallgStation 44 Coileciotito2no Dalt Time . 445* ABM

Received in Laboratory e4PM Test. Staredi°1" NOM

Remarks
By4LJ

ml. sample
per tube

tube
code

Presumptive
_LLSTB

Fecal
ECB

24 'hr.

No.Tubes
Positive

24 hr. 48 hr.
. 4- ' .

.

,

,

_
1.0 c -I- ' 4' '-

(1
...

-04 .... ke.. .

.

.

T .

.
a

,

.
\

r
, c

cl _ i
e - -

.

0.01

/a, - . - ,,

,

_

.

-Al

- .e

.

to -
,

. .
.

.

tr... ..... .
,

aooi
r-"ji

Ia. _ .....,

.

.

.

Lb . - .

AG ._
-'4

a. & . , ,.

.

,

.
I

f
'1

P- 1.

0 '''

l'. .

S
,

,

r

<e \
.

*)

-
..
...p.,... ..-Code of Positive es:

Feca).-Coliforms: vioo ml Reported 6y:

.'235
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FECAL COLIFORM TEST

Multiple Dilutia Tube (MPN) Method
4

Sample Source #4,44 -Pot.nt I Lab. No. C41

Station Collection Date ibah9rime 9:36 AIM

Received in Laboratory
/0

ATM Test Started 0:f30AVM

By id I. d

21.22

1r

Remarks
ml sample
per tube

ture
'code

Presumptive
LLSTB

Fecal
ECB
24 hr.

No.Tubes
Positive*

24 hr.". 48 hr.

.

- I . 0

0.I
.
,

(2. 4- 4-

II 4- .
4k 4-

ist 4- ÷
d +y -t
14-!

..
4-

. °
6 4- -4-F--

0 4- #
""At.. -0-

,

.1?... 4. ,

0.0/

/0.._
4.--

.

/h "4,

/c,- ...... -i-
,

'Ai#' 1--

1 a. 10
,

0. 00/

2I a; r. eMI ,
.

4 b , ..

" ... %Imp

\WM 4
..1. - ..AM

a

4"

.
4

.

. . .
Code of Positive Tubes: - - MPN Index.

al Coliforms: /100, ml Reported by:

23C
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FECAL COLIFORM TEST

Mult4.ple Diltition Tube .(MPN) Mbthod.

Sample Source'Elik.ka - L Lab. No. S

Station Collectio batei#114/Time ?: Pr. 'A/M

Received in Laborator?; Q AIM TeSt 'Started/6: 36 A/M

By ,/
Remarks fp

ml sample
per tube

tube
code

Presumptive
LLSTB

Fecal
ECB
24 hr.

No.Tubes
Positive

24' hr. 48 hr.t 40 4-.. I-

.

b
-

-I-

0
dl 4- +-
...V- 4- .- , ,- .

0."
.

N

.

,

c .e.-- 4- '"'

4- 4-

.

la., .4- , .

__

I b
.

4- 0. .....

D. ca/'

1,-

!c . +
Id .

.0. t
/.I. --. 41... -

0.60,

2.42.- ._.'
. ".

.

i

2.6 - ' I
i...c 4- .

2 d - 4-
.°

),

- .

.

; ,

. r
1

-
..

4
.

.

.
.

. ,
a .

Code of Positive Tubes: -

Fecal CO1,ifOrms:.. /100 ml Reported by:

237

IncMPN ex

4,4
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FECAL COLIFORM TEST

Multiple Dilution TubeAMPNY, Method

PlaLi Lab. No. L-4Sample Source /E.

,AOtilon 4

'R.e0eived in

Remarks

Collection Datei/"/Nrime 9:442 AA

Laboratogi° AtiM Test Stafted //:441rA7M

Bye 4 L J

ml sample"
per tube

tube
code

Presumptive
'LLSTB

Fecal
ECB

24 hr.'

No.l'ubes
Positive

24 hr. 48. hr.

/. o ,
__.

b -- .-1--
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FECAL COLIFORM TEST

-Multiple Dilution Tube (MPN) -Method
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FE6.AL COLIFQ_RM TEST

Multiple Dilutitn Tube (MPN) Method
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FECAL COLIFORM TEST

Multiple Dilution Tube (MP!t) Method
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Fecal Coliform Test (MPN)

UNIT OF INSTRUCTION: Determination of MPN from Completed Data Sheets

LESSON NUMBER: 9 of 10

ESTIMATED TIME: 1 flour ,

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Analyst is required to report
count per 100 ml of sample based on combinations of positive and negatiW
tubes; as essential part of the test procedure.

I
ENTRY LEVEL BEHAVIOR: GED. Sucoessful completion of lessons 1-8, this series.

A. INSTRUCTIONAL OBJECTIVE
1. Terdnnal Behavior - Trainee will be able to Compute the MPN per 100 ml

of sample frdm tube results tabulated on a data sheet for total,coliform
test.

2. Conditions - Classroom; application. Trainee will work with simulated

data sheets under instructor guidance; based on this instruction the
. trainee will be able to perform a similar operation on the data sheet

for the laboratory application of coliform test.

3. Accepted Performance - Correct evaluation of-at-least 5 out of 6 data
-sheets for-the following factors: a. number of confirmed tubes positive
for each group of 5; . the correct MPN C de; c. the correct MPN ijdex;

and d. the corr N per 100 ml.

B. INSTRUCTIONAL RESOURCES
1. Available Media - OT-3, overhead transparencies

C. INSTRUCTIONAL APPROACH (Sequencing) Step By step listing of instructional
event and/or use of media required to reach the instructional objettive.

s.

1. Have available a set of simulated data sheets,fbr student exercise. Sample

set is'in section on secretarial p ar tions. Instructor should work out
and mark on set of data; sheets p sented Ire thiCF.Tia-codes for positive
tubes, MPN Index, and MPN per 100 his should be done prior to class.

2. Lecture/demonstration of objectiveV of converting tube results to numerical
results.

3. Show audiovisual unit:

4. Distribute simulated data sheets torclass.

S. Work through one simulated data sheet with class "By the numbers."

6. Have individual class memb ers work out the four elements in A.3, above.

21-28

)

t-

242

4



4

an.

7. Review results with class; have tlass grade simulated data sheets.

8. Collect papers for analysis of progress.

9:" Give additional (home) work to trainees not meeting acceptable performance
requirements.

41.
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Fecal Coliform Test (MPN)

jor 0 INSTRUCTION: Termination of test: 72hOurs

LESSON NUMBERt 10 of 10

ESTIMATED TIME: 30 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: An essential part of test, which

must be performed by analyst.

ENTRY LEyELBEHAVIOR: GED. Satisfactory completion of lessons 1-9, this series.

A. INSTRUCTIONAL OBJECTIVE
1. Terminal Behavior - Trainee will perform the steps outlintd in EMP "Fecal

Coliform Test" (MPN) E, 1-5; F, 1-6; and G, 1.

2. Conditions - Laboratory: .application. Given, the cultuKe which has been

under study during the entire sequence of,testing, the student will use

the basic bacteriological supplie and equipment to, terminate the test and

report results.: .

3. Accepted Performance z Approval of instructor. .MPN code should be within

+ 3 tObesof class "norm." MPN index and MPN per 100 ml should be.correct

without tolerance for error for the code reported.

.11

r

B1 INSTRUCTIONAL RESOURCES
1. Available Media - EMP "Fecal,Coliform Test E, F, and G, inclusive.

TC-13, color videocassette, parts 3, 4 & 5.

Suggested Media - Chalkboard, -or blank chart; for entry of individual
results of class into a composite table of results.

C. INSTRUCTIONAL APPROACH (Sequencing) Step by step listing of'instructional
events'and/or use of media required to reach the instructional objective.

I. at up student working positions with discard baskets, ihtulation.loors, EC
broth, sponge, and disinfectant.

2. Class briefing *.

a. Draw attention to pertinent portions of EMP
. b. Instruct class to report final MPN Code, Index, and Fecal Coliforms/100 ml

on chalkboard or.blank chart as provided.

3. Class to perform proiedures as assigned.

4. Class to berecoovened.at last for final overview and summary of results.

.5. final questions and momentary on test and observations of class performance.

21 -30 .g 4
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INSTRUCTIONALPACKAGE WORKSHEET

SUBJECT MATTER; Fecal toliform Test by Membrane Filter Method

1!
UNIT OFASTRUCTION: Summary of Instruction on Subject 'Matter

.

.

. .

,/
.

LESSON NUMBER: ant. otasjessors.' ESTIMATED TIME: 7:8D
,

. JUSTIFICATION FORkTHIS ktiSTRUCTIONAL OBJECTIVE: Fecal coliform test is accepted
.

, (required-for large rants) among the muditory tests for municipal wast atir
treatment plant effluentt under the,NPD8E-Irmit System. .

r ,
: : s-':V' -----,___,# ,:

ENTRY LEVEL BEHAVIOR: General Educational Development at high-schOO1 graduat,e
, -level (GEO): ability to operate steam 'pressure sterilizer; ability'to use --

laboratory btlarice in'range'to 50 grams, accuracy .:k1.1 grain; ability to, se
- mouth pipette for Sample delivery, .

.

- or

1
, successful completion of Basic ObOroftory Skills for Treatment Plant Operators

.'
(BLS-TP0).

: 0 .,

,;,

Ili( 1. Terminal Behavior - Trainee will -prepard representative bactertlogical

A. INSTRUCTIONAL OBJECTIVE
1 ;

0

culture media for MF fecal coliform test; perform test laboratory procedures, and recordrkAping operationt in testing treatment plant effluent,pamp.les,
and reprerf0E11-coliform couhts'per 100 ml of sample in Yap415,1t0-1200.4. . /

4 %

4, 2. Condition - Classroom tnstruc.tidn *and 1 a.borgury application. Trai nee, w 11 ii
be prov ed with labratory, equipment an&supplies designated in EMPPT4t V
Coliform Test (MF)'.

i
."" Samples will.

be'

4weloared by staffs

?

. ,
' ,11

' )

e :

-3. Ac e ted P rformance - Asstipulated in indiOdual Tessons. 'This will range .1rom c e scores in written (open book) quizzes, homework written -

160 assig s, approval of instructor for laboratory techniques,and inter-
..,

mediate ants in test procedures; and final results within a des,gnated
limit of cintr,(1 tendency for overall class results.

I

' ,

.-

4 ' A ailabtledia- EMP,"Fecal Celfform Telt (MPN); "Standard.Methods (or,

B. _

..

Exam nation of Water and Wastewater"; "Current Practices 4n-Water / ..' Microbic:110y", avaitable'from NTIS (p. 9-2); pertinent issuance e AFederal- Register, jumerojs NTOTC Overhead Transparencies-and S ides. 1

2. %,5Uggested Mipa -,41tslides and projectuals must be organized in Staadardiied
._.

47
.

series to be used wiIh designated lexns of this series..

- C. INSTRU1OONAL:APPROACH (Sequenling)
.

,

i

1. Day.2 of .course - LessObs 11-'5 inclusive. 1 4.5 hours
. . Day 3 of course - Lessons 6'- 7 : - 1.5 hours
. Day 4 of course -. Lessons 8 - 9 .. - d 1.t hours.

,5Total 7 houri' r

22-2
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SUBJECT MATTER: FecalToiiform Test-prMembrane Filter Method

UNITOFITRUCTION: ,Overview Of Test

LliSOy 40MBER: 1 of 9 ESTIMATED TIME: 1.0 houri

OSTIFICATION FOR THIS LESSON: In order to meet tne basic self-monitoring1sequire-
mentt for municipal Wastewater treatment plant effluents, the student needs to
have information about (1) the bacteriological testing requir nts associat

e fecal col arm

INSTRUCTIONAL PACKAGiAORKSHEET

with the 11PDH permit system; and {2) on the overall nature of
test using the membrane filter ethod.

,
. 0 .4

ENTRY LEVEL BEHAVIOR: Admis;ion training based on (1), success 01-completion cf
,

4 "Basic j.aboratory Skills" cours ; or through (2) satisfying#the training

l _ registrar that the indilii6.01 has adequate prior knowledge and skills to give
reasonable assurance Df'satisfactory completion Of this training module.

-'.), .

.'
A. 'INSTIO-CfIONAL OBJECTIVE

4.

.

- ....:.. ,

,.. , B. INSTRUCTIONAL RFto4pcEs .._ 1 , . . ,

..

/
--,

.

. .

1. Available Media.- EMP Wecal-Coliform lest by Membrane Filter Method.

. , Various.slides used in followin4 -lessons, from NTOTC.*
1

C. INSTRUCTIONAINSTRUCTIONAL,

)

APPROACH ''''. ' .

.

..

-

* '

1. a: IiefOre the course: Approximately 30 days before the Course, be sure that .

t
. . quiz is composed (if prepared by. instructor) orfthet .example quiz is in.
:--hods of Cowie Secretary for reproduction. ,

.,

1.4 Terminal Behavior - Trainee Will M 'identify the characteristics of the,
, fecal coliform group and the characteristic of the total coliform group;

(Z) identify the major steps in- the fecal coliform membrane filter procedure; 0
and (3) demons;rati familiarity with terms associated with the test organism
andithe'laboratory .procedure. ,

-4'

2. Conditions - Cl,: quiz (written; .'may be open book with multiple choice,
matching, .or completion answers, .See example quiz iollowinilithis instruc-*-

4is,
-t

.'
,ional package worksheet.-

. AV
....

3.' Accepted Performance - Sugg%st requiring 90% correct-score if open book quiz,.
'80%stotrect score *quiz is closed book.y.

. ,
.

b.-Obtain supply of quizzes and review during last week before course."
.

. , .

rob` instruction .._

to e/Confererence: ° ,.' . 1

(1 Present NPDES'testing requirements for fecal col iforms as given
in federal Register '

(2) Discuss fecal toliform criteria under permi4system
(3) 'Orient the "class td\use of thjs EMP'

.

4*

a

4

4
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(4) Outline the fecal coliform test;-with special reference to
pages ,4 - 5 of the membrane,filter prbcedure in the student'

A
reference text.

(5) Define and explain all pertinent terms; answer class que4ions
as they arise.

b. Quiz (recommend open book)

1l) Administer the qu ; allow approximately 1.5 minutes.
. (2) Grade andireview t iz; have students grade thee

own papers, giving discussions of answers as necessary.
(3) Collect quiz papers for recording of results and for

anslysis of student problems/progress.

I

0

cu.

-1

0.

.fit C
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FtCAL f,QL FORM TEST (MF4

AD

1

/

Lesson l'

Instructions: Place an X in'the spaces ( ) klich'correctly apply to the
statements made. Unless otherwise instructed: this is an "open book"
quiz

EXample:4 The author(s) of the procedure used here for testing for
fecal coliforms isiare: ,

(X) Rocco Russomanno

k ) Audrey Donahue-It

( ) Charles Feldown

(X) Harold Jeter d ,

1. The purpose of running the fecal coliform test.as.an effluent monitoring
peodedure is to: .

(') detern nE e extent of disease bacteria
( ) correlate it with chemis y,analysisv
( ) determine effluent quality
( ) indirectly,measure chlorinat n,levels

2. The sample water which passes through the membrane filter, is..:
,

( ) cu]tiked for a color developdint r .

) delivered in'a series of measfred volumes for analysis
. ) used to develop control plates

) passed to discard. A

. Fecal coliform* olonies are recognized by their:

( ) characteristic size
(.) ability to be seen under magnification of 10X or 15X

.( ) blue or blue-tint colorationt
( ) ability to continuously give suitable colony densities,

1

4. Fecal coliform calculations are made:

rasgedli: Ictihecrber7Ofprlunorl%Pfesstnoll5le'Ablue-tinted colonies'16 1
as a ratio ,

( ) based upon, the 26 hour reading having subtracted from it the,
22-ftur count. of fecalcoliforms

( ) by counting aliA7lates and using all counts for averaging.

, 4IP

The flow sheet for the fecal coliform test (MF) indicates:

'( ) blue or blue-tinted colonies are viewed before incubation r
=

) tolonies with blue or blue-tinted colorationsmust ,have those'.
Without this characteristic subtracted from theni °

( ) that only a single sample Volume is run for results .%
( ) that immediately after running the simple volumes the fecal

coliform colonies can be determined

250
22-5
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.6. Fecal colifonecOlonits,are counted

) iv averaging all of the plates

) by use of a binocular dissecting scope
) at 8-hour intervals it.

( ) only' when' the colony centers are blue

Indicate whether the following are True (T) or False (F)

. ,
7. Fecal'coliforms have an allowable ternPerature range of 1°C from.

the 'desired incubation temperature.

8. Plates are incubated in a', spray of heated waW. .

,

9. the count made from each membrane directly gives the count per 100 ml.

10. MFC broth is a cul turt medium.

11. Saniple water passing through the membrane should have detectatle

fecal coliforms.

- 12. Feca-1 coli§orrn plat& ;lust be countit-at th.e end of. each work day.

13. The water bath incubator can vary over several degrees as long as

22-6
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INSTRUCTIONAL PACKAGE WORKSHEET

-
SUBJECT MATTER':. Fecal Coliform Test by Membrane Filter Method

UNIT OF INSTRUCTION: Equipment and Supply Requirements .

LESSON NUMBER: 2'of 9 ESTIMATED TIME: 0.75 hours

JUSTIFICATION FOR THIS LESSON: In his own working environment the student will
need to recognize, provide first-line operation and maintenance, and order

(or request Archase offrep4acement equipment and supplies used in the test. 4

Furthermore, the student must learn,the terminology of the needed equipment
and supplies in order to follow instructions and perform procedures outliried
iii lessons following this.

ENTRY LEVEL AHAIOR: tompietion of lesson.1 of this series.

A. INSTRUCTIONAL OBJECTIVE . .0
1. Terminal Behamior,,--Trainee Will (1) identify equipment and supplies used

in the fecal coliform test by membrane filter method; (2) identify speci-

fications of,equipment &rid supplies required; and (3) recognize the
operational requirements of..the, equipment used in the test.

42. Conditions - Classroom: written quiz tpen book recommended) using multiple".
choic7 e, matching, and.completron type uestions.

4

3, _Accepted Performance --90% correct score recommended with open bask quiz,
80% correct score suggested if quiz is closed book.

6. INSTRUCTLONAL RESOURCES .

1. Available Media - EMP "Fecal Coliform Test by the Membrane Filter
Method," pp 6, 7, 8 to the extent readily portable, use the
,equipment and sup' lies used in the test. X-12, Slides,. .

unassembled.

C. INSTRUCTIONAL APPROACH

1. Pre-class: Approximately,30 daysC before the- course, by sure
composed (If prepared by instructor) or that. example quiz is
of the Course Secretary for reproduction'.

Obtain the supply.of quizzes and review during the last week
.course.

that quiz is
in the hands

before the

2. Classroom instruction

(1)' Drawattention to EMP "Fecal Coliform Test by Membrane Filter Method,"
pp 6, 7, 8.

(2) .DiScuss all portable equipment and supplies by a "show and tell" method,
passing pdrtable equipment through the class; fqr non-portable equip-

. ment, take class to the equipment.. Alternately (less desirable) use
slides or CCTV cassette (not yet available at writing of this Guide).

(3) Be sure to discuss quantity /size requirementt.of equipment and supplies

and how theyUnterrelate with the testing etquirements_with each Permit.

8. 252
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(4) Give the quiz. Have students mark their own peers after wr_itinf

the quiz; marking of papers to be associated with question-and-
answer procedures to clear up any difficulty shown up in quiz.
Collect quizzes for recording ind for evaluation of stbdent per-
formance and evaluation of instructional efficiency.

4
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Test 02

a

EMP: FECAL COLIFORM TEST (Membrane Filter Method)--

1. For the fecal col iform test,-the waterbath incubator is to be operated at

( ) 35°C +- 0.5°C

( ) 35°C + 0.2°C

) 44.5°C + 0:5°C

( ) 44.5°C 0.2°C

2. The autoclave can or should be used for sterilizaticn of

( ) Sample bottles
(4) Filtration apparatus

( ) Dil-bticn water

( ) Membrane Filter Culture Media

3. The autoclave is tq be operated routinely at

( ) 35°C

( ) 44:5°C

) 121°C

( ) 170 - 18C°C

4. Disitifectant solution is .used routinely in the laboratory tp

( ) rinse the hands after working with cultures

( ) wash the laboratory bench at-the beginning of each day's work

( ) sterilize membrane filter culture medium for use`in the lab

( ) wash the laboratory bench at the end of each day's work

5. -Pipets --
..

( ) Are used to deliver a measured sample portion into the filtration
apparatus

( ) Are used for preparation of sample dilutions

( ) May be made of copper, glass, or plastic

) Are sterilized in the disinfectant solution prior to use in
the bacteriology lab,oratory

( )' Q0 not have to be sterilized for use in the bacteriology laboratory

E. In deciding how large a-water bath incubator to it is best to select --

.( ) the largesrand most expensive .one that the laboratory bkdget will stand

( ) one-which has enough space to hold the number of cultures to be
incubated-on the heaviest day's work

( ) the one which has space enough .to hold the number of'cultures to be
Incubated' on an average day's work.

25
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7. The oven sterilizer routinely

( ), is routinely operated-in the range 160 to 180°C.

( ) is routinely operated at a temperature 'di 121°C

( ) is,used for sterilization of glass pipets, sample bottles

( ) is used for sterilization of membrane filter culture medium

8. IteMs which are used-repeatedly in the laboratory (pipets, sample

.bottles, etc)

01!) should be purchased in quantities providing an inventory of at
least 3 times the normal single day's requirements

y should be pUrchased in quantities providing an inventory ofat.
least 10 times the-normal single day'srequirements

) should be made df borosilicatt glass

-( ) may be made of soft glass ff.used only, once then discarded

1!

. 22-10
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INSTRUCTIONAL PACKAGE WORKSHEET

.SUBJECT MATTER:'Fecal Coliform Test by Membrane Filter Method

I

UNIT OF INSTRUCTION: Preparation of culture medium

LESSON NUMBER: 3 of 9 ESTIMATED TIME: 1.0 hours

JUSTIFICATION FORTHIS LESSON: In his own working environment the student will be
responsible for media preparation and management for this test..

ENTRY LEVELItEHAVIOR: Basic laboratory skills; ability to use simple balance,
graduated cylinder, pipet.

A. INSTRUCTIONAL OBJECTIVE
1. Terminal Behavior - Trainee will prepare 50 ml of M-FC broth,

commercialty available dehydrated medium.

2. Conditions - Laboratory application. Staff will provide dehydrated
medium, distilled water, and pre-prepared 1% Rosolic Acid solution in
0.2 N solution of NaOR. Students will sterilize their own media.

3. Accepted Per4ormance - Approval of instructor. Instructor must be
thoroughly familiar with appearance of typical satisfactory. media,-and
must be able to recognize visual evidence of omission of such constituents
as the rosolic ac4d solution, or evidence of gross errors in weighing.-

B. INSTRUCTIONAL RESOURCES
1. Available Media - EMP "Fecal Coliform Test by Membrane Filter Method,"

pp. 14-15. X-13, Slides, unassembled (12).

C. INSTRUCTIONAL APPROACH Vt.

1. Befor'e the lesson

a. Prepare 100 ml of 1% solution of rosolic add solution in .2 N NaOh.
This solution,is not particularly stable; it may be kept in refrigi-
rator up to one week but is best prepared on day of the lesson.

b. Have available for student use: balances,'dehydrated M-FC broth,
empty dilution water bottles, graduate04 yjinder (50- or 100-ml size),
1-ml pipets, 400-600 ml' beakers, electric bot plates:

2. During the lessbn 44 Or
a. Draw class attention to-the EMP procedure on medium preparation cited

in B above, pp 14-15. Have class read the procedure,
b. Demonstrate procedure for wiighing,jmixing, and sterilizing themedium.

Use slides, or CCTV Material to extent available.
c. Have class.go to laboratory and prepare medium; each student prepares

medjum for own muse for remainder of course. Medium. is to be labeled
with student's name and stored in refrigerator.

d. Instructor and instructor's assistant must circulate among class
constantly during thimkaaboratory appl-eition. Successful attainment
of training objective for this Subject is heavily dependent upon
preparation of an acceptable culture medium.

f
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INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Fec/4 Coliform Test by Membrane Filter. Method,

UNIT OF INSTRUCTION: Preparation of Data Sheet

LESSON NUMBER: 4 of 9 . ESTIMATED TIME: 0.5 hours

JUSTIFICATION FOR THIS LESSON: The student will have to prepare a laboratory record
sheet ("bench sheet") for every sample tested in his own facilitift. Day- by'day

records are essential for performance of this test. This lesson-provides
instruction in application of a useful system of bench records, but does not
constitute instruction im-a "universal" or required record system.

ENTRY LEVEL BEHAVIOR: Completion of lessons 1 - 3 of this series.

A. INSTRUCTIONALOBJECTIVE
1. Terminal Behavior - Trainee will prepare,laborttory data sheet lor effluent

sample to be tested for fecal coliform content.

Conditions -,Classroom: application. Student will be given detailed

sample source and collection data and sensitivity range of the test to be

performed.

3. Accepted Performance - Approval of instructor. Planned sample volumes must

be such that the results will span the expected range of fecal coliform
counts predicted under operational conditions.

B. INSTRUCTIONAL RESOURCES

1. Available Media - EMP "Fecal Coliform Test by Membrane Filter Method,"
pp 16-17. OT-13, Overhead Transparencies of typical data sheet.

C. INSTRUCTIONAL APPROACH -

1. Before the course: Be sure that a supply ofstudint data sheets is prepared.

See sample following this worksheet. Blank sample is in-section on,Secre-

- tarial Preparations. Two calies of data sheet per student.

2. During the lesson.:
a. Distribute the data sheets

22-12

b. Show a typical sample, with tagged information on sampling data.

c. Using projectual (blank) write in the needed information. based qn
sample tag information of a typical sample.

d. Give students the sample information on the sample they will test;
have themprepare two copies of data sheet.

e. Instructor and instructor-assistant must check each data.sheei for
correction of any noted errors.

4.
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FECAL COLIFORM TEST:

. Membranes Filter .(MF) Procedure'

Sample Type

Station

Lab. tic).

DescriptiOn
,

Collection

Received

Date Time

. .

6

APM. Temp.
Is'

APM. Examined APM.:

pH Observations
.

.
.

.
.

mls
filtered

,

Colony Count
. .

Remarks

..

.

.

.

.

.

.

. "
_

.

\a
.

.

s
,

.

.

, .
.

es
.

...

.-

Cam.

t.
,

.

Results:
,

.
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...

.

.
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INSTRUCTIONAL PACKAGE-WORKSHEET

SUBJECT MATTER: Fecal Coliform Testrby Membrane Filter Method

UNIT OF INSWCTION: Filtration Procedures

LESSON NUMBER: 5 of 9 ESTIMATED TIME:

11.25

hours"
,

111%

JUSTIFICATION FOR THIS LESSON: These procedures are essential to performance of
the test. This lesson assumes that fecal coliform counts will he within, or
nea;to, the limits estJlished for compliance with NPDES Permits.

ENTRY LEVEL BEHAVIOR: Basic laboratory skills; use of pipet, graduated cylinder,
'forceps.

A-. INSTRUCTIONAL OBJECTIVE
9

1. Terminal Behavior - Trainee will assemble the needed filtration equipment
and supplies at the laboratory bench, and will make a predetermined series
of sample volume filtrations through membrane filters, place them in.
culture containers and incubate according to standardized methodology. °-

- dP

.2. Condi ions Laboratory. All equipment and supplies will be available in
the laboratory; some .will be at ;the student work positions and some will be

ivorganized at side-table support areas. Filtration-volumes specifies by
"Tinstructor.

,

3. Accepted Performance - Approval of instructor.

-B. INSTRUCTIONAL RESOURCES
,

Y .
1. Availible Media - EMP "Fecal Coliform Test by Membrane Filter Method,"

pp f7-21. X-14 Slides, assembled (15) showing step-by-step proce-
dures. 0

C. INSTRUCTIONAL APPROACR
1. Before the lessen:

a. Organize student supplies in laboratory. To extent convenient equipment
and supplies for each student can be organized at individual work posi-
tions. However, instructor should,expect to keep at least some of the
supply itemsat side of room where students can get them.

b. Collect a fresh sewage sample. Dispense 0.3 ml into a 2-liter volume
1r" of sterileFITUtion water in a 4-liter container. Shake vigorously'

'and dispense into individual student sample bottles which are of a type
acceptable for standardized sampling. 'Student samples should be tagged

with information corresponding with that provided orally for Lesson 4
of this series. Sewage sample should be collected not more than four
hours before class time; dispensing.te-class sample bottles should be
at Start of laboratory exercise. il,

.2. During the lesson: ,

.

a. Demonstrate the step-by=step procedures for organizing lab equipment
and supplies at work position, preparation of culture containers,
lateling,of culture containers, sample filtration, and incubation .

procedure&

22 -14
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A

ti

41r

ThqiidonstratiOrn can be done-live" but is pest done, w4th visual
aids . 'Si ides, illustrating the procedures are available from. the
National Training Center. 4

?'
. Class goes to labbratory,'petforms sample filtration procediresas

described a-nd., shown in briefins,session.

V

Instructor anC_insthotor7.0sistan Must remain if laboraiOry
throughout this lesson, correc Victual student errors,
evaluating performame, Answering stions as they arises

,
a. Instructor shbUld maintain- notes pn class performance for entire day's."

work,. in preparation for student evaltiation report for the following
morning and for course records. 1

l

01

N.

.0:

Ei
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I,
INSTRUCTIONAL 'PAC WORKSHEET.

VIRJECT MATTER: FecaiColiform Test by

,UNIT OF INSTRUCTION: Colony spur ing

LESSON NUMBER: .6. of

rane'Filter Method

iz

ESTIMATED TIME: Q.75 hogs

h`JUSTIFICATION.FOR THIS ESSON: A er filtration and ubation, it.js essential,
that fecal colifQrm colonies bellifferentiated other &lony types and ,

counted. It isalso necessary that the'analyst earn to select which of a

tries
of membratefilterrpreparations be selected for, counting.

EVE BEHAVIOR; Completion of Lesson 5 of this series; use of binocular
ting microscope..

. . .

L OBJECTIVE ,

BehaVior - Trainee will remove cultures from incubator, position
em u ar dissecting microscope, provide correct illumination,

`and wil differeutiate-and count fecal boliform colonies on the brane
filter, entering report of colonies counted on the data sheet.

I

41.

STRUCTI
. Termin

12. Conditions'- Labaktory application following brieftng and drill with slides
*Op ITtiilisSroom.

111,4
3. AcceptedTerformance --Student Shouls1 obtain at least one membrane filter

with fecal coliformtolotig4 prspent in the range 20 to 60 colonies.
Ideally, all students willadbtain the above results the same'sampfe
filtratitn vo)ume. .

, -

HB. INSTRUCTIONAL SOURCES
'1. Available Media -'EMP ;Fecal Coliform Test by Membrane Filter Method.ny-1,

, (availble,on lba NfOTC).

unassembll
?

(19). OT-13 overhead transparency of summary rIpOrt form.

.C. 'INSTRUCTIONAL APPROACH
Classroom
a. 'Have class read the procedore
b. Show slides showing acceptable,microscope -lighting setup
t. Show slides w typical, atypical, and tfbm -fecartoliforit types;

clagt4in ecognition of Various colony types.
d. To extent available.show'slides withrevidence of common problems or

errors - -overctoWding, inadequate culture medium, flooding of,membrane ,

filter with Medium, two or more colonies in .contact, effect.of fibers
- on,filter

.

ti

,

I4

0.
2 Laboratory A .

a. Class members count their own'filtrations.
.

lir

b. Instructor and instructor - assistant circulates among class constantly,
obserVing results, assisting(in interpletations, assuring that micro- i

scopes afire being used correctly. ,
,,,.,-

.

-.--, c. Collect one-cdpy of data sheet from each student. Review-for indications.%.*
P

' of similarities or dissimilarities of class resets and for student' . .?'

1 evaluation. , .

d. Return data sheet following.daY for use in lesson 9.

22-46 r
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INSTRUCTIONAL PACKAGE WORKSHEET

,

SUBJECT MATTER: fecal 'Col iform Test IsyMembrane Filter Method

UNIT .OF .INSTRUCTION: F i 1 tralion Procedures

1

LESSOtit NUMBER: 7 of 9 - ES)IMATED TIME: -C.75 hours

JUSTIFICATION FOR THIS LESSON: When a series of fetal coliform tests yields results
'higher than the required levels for compliance with theNPDES Permit, It betomes

) necessary to adjust the filtration volumes in order to secure determinate .

results..
t

EOly LEVEL BEHAVIOR: Basic laboratory skills; completion of lessors 1 - 3 of .this
l'series.

A. INSTRUCTIONAL OBJECTIVE
). Terminal Behavior Trainee will assemble the needed filtration equipment

and Supplies at the laboratory bench, and will make a seties,of sample
filtrations through memOrasne filters, and place them in-the, incubator.

2. Conditions I) Laboratory. All equipmef tand supplies to be availablein
room, but not pre-positioned at student work positions. Student's -will use

f1-fG Oroth,they,preparet for Lesson 3 of' this series. Students will
'4%, be given a sample which is assumed to have approxtmatelY.2000 fecal colliforms

.

100 ml, and must determine-,suitable samplePei. for their tests.
'Students may obtain-approval of instructor for sam volumes selected before
,proceeding with filtrati.ons.

. Accepted Pe?orm'ancrfApproval of inpt.r.ctor.

1. Available Medli.- EMP "FecalColiform Test by Membrane Filtei. Method," pp 17-21.
Review of ,X-14 slidgs if needed.

B. INSTRUCTIONAL RESOURCES 4"

.

-C. 'INSTRUCTIONAL APPROACH

1. Before the , .

.a. Organize ,itudent supplies in laboratpri ', not at individual work posittons
in such .e.may that students can si4ect. needed material and organize it,

, ' effective)y at .{fork' positions. , ,

6_ Not more than 4 hours friar lo- le$soh,, collect a fresh sewadb.sample.
Refrigerate until ,class time. :_

c.' At class time, dispehse.3.0 ml la the sewage intol,liters of'steriler
' , dilution.Water.in 4 4-1 iter bottle. Shake vigorously. .

.

d. DiSpense into individual student, sample battles, tagged ,AvitA simple
. data appropriate toran effluent sample. : .

4 ' .; ,
,

V
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2. Duringthe lessOn:
a. Provide student briefing oniorlor sample data (approximately

2000 fecal coliform/100 ,

b. Distribute samplePdata-sheeti to students for preparation of
laboratory r ords6.-(two per student)',

c. Students pr ceed to labbratory, perfOrm testi.as required%
d. Disribut individual samPlesla each studeht-pair, at,start of

laborat y exercise. 4
e. Instructor and instructor-assistant mol,cfrculate through class,

correcting errors, demonstrating proOer tectiniques where needed',

answering questions as they arise:

With-increasing confidence in their work, studentHwill start to ask '4

questions about coliateral AssulOssociated with fecal coliform
testing. To extent feasibe,with laboratory work at hand, instructors
should 1e responsive to anyerrd'all.questions related to the fecal
coliform test requireMents, and procedures.

A

22-18
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INSTRUCTIONAL PACKAGE' WORKSHEET

SUBJ.ECT'MATTER:,-:Fecal Coll,Lorm Test by Membrane Filter Method

UNIT OF INSTRUCTION: Colony Counting
.

LESSON NUMBER: 8 of § ESTIMATED TIME: 0.75,hOurs

a

JUSTIFICATION FOR THIS LESSON: Essential to completion of Lesson 7 of this series

ENTRY LEVEL BEPAVIOR: Completion'Ok letson 7 of this series .

A. INSTRUCTIONALIQBJECTIVE ,

1. Terminal Behav,i-or - Tra illee will remove membrane, fil ter cult-tines from
incubatot, assemble microscope and,lighting equiikent, and will cdurt fecal
coliform colonies .obtiiried:franfiltrItions' in.Lesson 7. Counts will be

- recorded' or laboratory record. '. .... ,

2. Conditions - Laboratory

3, AccepteePerformance.,- EaCh student-should obtain a
filter viith fecal-col iforr colonies present in the

;colories. Ideally, all stpdents will obtiin adcv
essentially the same samplia. filtration volume. In
instructor will .have to-tedde whether the student
or' if furthett laboratory practice is required.

13: INSTRUCTIONAL RESOURCES
1. Available Media -'EMR.11Fecal Col if orm Test by `Membrane Filter Method"'-p 21.Review 'fX-15 slides if;ne-ecied-=.4-="-

_ .
. .

c .

VP

.

t least-one membrane .
range of 20 - 6C

table colony density in
the'fimnal analysis, the.'
has performedacceptably,

'

piSTRVCTI'ONAL'APPROACIII-.
,

1. In classroom, have briefing. on what is expected for the lesson.-'.
Proceed :to 'laboratory, have students work as independently as' possible.,

3. Ifistructor' and Instructorrassistet to remain in .laboratory at all times,
ar3swering questions, evaluating student performance.
After completion ofcolony courrte, return" to classrocefor Lessdn 9. 4

41,

r /

4'

1K,

IP"
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NSTRUCTIONALACKASE WORKSHEET

SUBJECT MATTER: Fecal Coliform Count by'Membrane FilterAPO ;.

UNIT OF INSTRUCTION: Determination of Fecal CoTiforms per'100

LESSON NUMBER: 9 of 9 ESTIMATED TIME: 0:75 hpurs

JUSTIFICATION FOR-THIS LESSON: Determination ofjecil coTiform count per 100 ml

require application of'a calculation based on sample filtration volumes and
numbers °etal coliformcolonieS countecrin Lessons' 6 and 8. )1411

ENTRY LEVEE BEHAYIORf-\Ability 'to solve Problatib simple arithmellic; completion

of Lessons 6, 8 bf -'this series,

A. INSTRUCTIONAL OBJECTIVE 1 '-

1.- Terminal Behavior - Given the'colonx 'cgunts and sample filtration volumes
tfrom Lessens 6 and of th,is series, the student will select the appro-

priategmembranelilter resplt(s) for repordtin3 purposes and will calculate

fecal coliformt per 100 ml, recording the results in -the'desilnated place

on the data sheet.

Conditions - Classroom. Conference-workshop.
ik, '

'3:. Accepted Performance - Correct atismlations reported to 2 si . icbnt

, figures: ,

431.INSTRUtTIONAL RESOURCES ,

)

1: Available Media - EMP 'Fecal Coliform Test by Membrane Filter' Method"

pp 2, 23, 24. Of-13, o4perhead transparency of summary report form.
.

-C. INSTRUCTIONAL APPROACH

,c- 1. Hive studentS'read the instructional reference cited above.
. 2. to over typical problems created by ,instructor. .

3. Have students make. their/own calculatiOfis based on 'their. data, from

Lessons 6'and 8. r,

4. Have students report their calculations. Get all results for Lesson 6,
recording on the projectual while showing on screen. :Use wax pencil or
water-soluble inki this will permit use of the proActual'repeatedly for',
future offerings of the course.

5. Analyze and diisCuss similarities of data; seek to-determine reasons for

any results which are markedly different from class norm.

6. Have studbnts. copy datf_summary for their own future Ilse, possibly for

.

. peErsonal

P

practice iniqlculation of geometric mean, taught in a separate

. .

22720
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDUTIES

for the

CALCULATION OF THE GEOMETRIC MEAN.
.OF COLIFORM COMM %

by the

APP USE OF LOGARITHMS

i

as applied in t
JI .

WASTEWATER TREATMENT PACILITTESI.
and in the

MONITORING.OF CtFLIANT WASTEWATERS

ST.IPW.2a.9.77

INSTRUCTIONAL, PACKAGE WORKSHEET

1

Developed by t1i,

National'Training Center
Municipal' Permits and Operations Division

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

I
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-GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Geometric Mean

UNIT OF INSTRUCTION' Summary of Instruction onSubjedt Mattet

LESSON -NUMBER: One lessai only-

EStIMATED TIME: Two hours for those who have not had logarithms. Thirty

minutes for those who knqw logarithms.

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know how to
calculate the geometric mean of several fecal coliform counts to satisfy permit;,
system reporting requirements for U.S: EPA Form 3320-1.

dr.

ENTRY LEVEL BEHAVIOR: Ability to add a series of numbers and to divide the
sum by a positive number.

A. INSTRUCTIONAL OBJECTIVE
411-

1. terminal Behavior - Trainee will know how to ca3culate the Geometric Mean
when using logarithms.

2. Conditions - Trainee will be'provided with the EMP, the only equipment
needed since a set of logarithms (page '-11 and 7-12) are included end

*
all

necessary instructions.

3. Accepted Performance - Correct calculations of the.Geometrig,Mean for the
I three practice problems_givn on page 7-13 of the EMP. The,correct school

Ilsolutions are given below1Tor the instructors use. ,

23-2

GM (1, 4) = antilog

= antilog [0.0 + 0.602061
g' JJ

= antilog 1E30103

=2 , .

GM (1, 10,.100) = antilog [log 1 +104110 10]
;3

. = antilog [0.0 + 1.0 + .

3 JJ

antilog

10

.rt

26
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GM (10, 10, 10) = antilog Cog 10 + lo lo + log -IC]

antilag [t. 1.0 1.0

= antilog E.0

= 10
lb

1rAdditional problems that can be assigned by 44 the instructor are:

GM (1, 100) = 10

GM (1, 9,) = 3

GM (188, 200) = 194

GM (20, 484) = 98

4
B: INSTRUCTIONAL RESOURCES

,
0

'1. Available Media' EMP "Calculation of the Geometric Mean of Coliform Counts by the
use of Logarithms." XT-85 (I, II & III) orXT861I4, II & III)

4A

2. Showing of A/V unit (in preparation) of the same title. Followed by
step' by step procedure through the EMP by the instructor at a faster
pace than ) above or via self-instruction.

C. INSTRUCTIONAL APRROAC}3 (Sequencing)

0-
1. Discussion of the need for mastering the procedure

2. Showihg,ef A/V unit or

3. Yroceed. through all steps in the EMP making sure that the example on page
7-13 is understood;

4. Have the students independently solve the practice problems on page 7-13.

65. Alternativd,'Instructor can work in class practice problem GM (1, 4) = 2.
Then give one of the additional problems without the answer. -Student
should get the right answer.,

O. SPECIAL INSTRUCTION

1. Sometimes the calculgtion of the MPN leads to an inequality. For example,'
one result could be the fecal colifort count is lest than 2.0 (written as
<.2.0). Another result could by the fecal coliform count is greater than
'or equal to 2400 (written as >249p). The recommended solution is,shown
.by two self explanatory exatpres.;

269



. GM (<2, 18) = less than 6 (<6)

since GM (2, 18) = 6

GM (>2400, 600) = greater than or equal to 1200 '(>1200)

since GM (2400, 600) = 1200

If any fecal coliform count is 'hero then the above procedure does not apply
since statement 2 on page 7-4 states, "each count is greater than or equal
to_one._One_way Of handling this problem is_ to arbitrarily_assignthe-val-u-e

. of 1 for each zero fecal coliform count and then follow the usual programcof
action outlined above. As an example: GM (0, 0, 0, 16) = G (1, 1, 14 16) . 2

o

23-4
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A-PROTOTYPE FOR DEVELOPMENT-OF
ROUTINE OPERATIONAL PROCEDURES

for the

MEASUREMENT OF FLOW IN AN OPE/4 CHANNEL 'BY
PARSHALL FLUME

as applied in

WASTEWATER TREATMENT FApILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET

) Developed by the

National Training Center
Municipal PerMits andkOperations Division

Offillieof-Water Program. Operations
U.S. EWVIRONMENTAL PROTECTION AGEN'Y

EN.FM.IPW.3a.9:17
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GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Measurement of'Flow jn an Open Channel 4-Parsliall Flume

UNIT. OF INSTRUCTION: Basic
Or

Elements.

, LESSON NUMBER: 1 of 3 ,
ESTIMATED TIME: 3/4 hour.

f).

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The student must be familiar,
with the structure of tflp flume, its` operating principles--; and factors
influencing its perforniance. *

ENTRY LEVEL EtHAVIOR: ioudent_should be familiar with basic units of volume
and length.

A. INSTRUCTIONAL OBJECTIVE
1. Terminal Behavior - Student will be able"to identify the parts of a

Parshall Flume, explain the. principle by which flow can bemeasdred
using the flume, and identify factors that can inffuence themeas-
urement obtained.

,

2. Conditions.- Class000m. *
. , i'N .,

o

-

3. Accepted PerfOrmance - Satisfactory ideRtificationsand,explanations
s as _indicated under A-1 above. \

. J -

B. INSTRUCTIONAL RESOURCES, ,
,

.

1. Avaiqabile Media:* EMP "Measurement.of Flow in an open Chanel by Parshall Flume;"
J pre-post quiz- on principles of Parshall Flume. AIT-6, Overhead transparencies - 6

,
..,

ti '2, Suggested'Media - Video tape or film clip illustratititchangefin
flow pattern through flume when going from free-flow tp submerged
flow condition-s.Operating'model of channel ith flume. *

.
. .

C. INSTRUCTIONAL APPROACH (Sequencing) ,

r
* do

. ,'GiaUroom - Pre-quiz
I

-Lecture covering following points
-1. Review units *of flow
2: Structure of-flume
3. Operating principlet
4. FactorsInfluencino performance

Post quiz

Discussionof quiz .*
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GUIDELINES FOR
'INSTRUCTIONAL PAVE WORKSHEET.

SUBJECT MATTER: Measurement of Flowin an Open Channel by Parsball Flume

UNIT OF INSTRUCTION: Determining Flow: Free-flow conditions

LESSON NUMBER: 2='of 3
. A

ESTIMATED TIME:, 1hour
.j.

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVEr:_This is the usual flow
condition under which a flume should operate

ENTRY. LEVEL BEHAVIOR: Studenfm4 have successfully completed lesson 1;
Muss be able to add, subtact and multiply using whole numbers, fractions,
and decimals.

t

A. I STRUCTIONAL OBJECTIVE-
TermiW Behavior - Student 012 be "able 101calculate head and use
appropridte tables to determireflow through flume - using either'

/ a staff gage .or a float gage.

.

(
2'. Conditions - Classroom. .-, ),,,-. ,4.9.004....---.

3. Accepted Performance -.Must ,be able to read water level elevation

using a'staff gage qr a float gage. Must score at leist.80%*oft quiz
on calculat,ng flow under various conditions.

'4.
B. INSTRUCTIONAL RESOURCES.

V. Available'Media - EMP

2. 'Suggested Media - Staff gage-section:float gage, quiz material,
operating model of channel with flume .

#-

C. INSTRUCTIONALAPPROACH (Sequencing)
.

Lecture, including demonstration of staff gage section and float
gage, illustration of head calculations and.use of flume discharge
tabTes , ,

-.Quiz

Rev i ei;iof 'Qui z

273
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GUIDELINiS FOR'
-INS'iRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: iresurtmeni of F ow fin an Open - Channel by Parshalj FlUme
.

.UNIT INSTRUCTON: Determining Flow: Submerged -flow conditions

1,ESSON yUMBER:- 3. of

ESTIMATED-TIM -3/11J1Our,

JUSTIFICAT/00FOR 3,,iiIS INSTRUCTIONAL OBJECTIVE; -Submerged-flow cortitionv.-

ore

.

'maylOMetimes occur pin upusual cirCumtancesi.lo
,

ENTRY LEVEL BEHAVIOR: Student must lave successfully Completed lessons
i . 1 and 2 *. -''

.
.

,

. '.

A. . INSTRUCTIONAL OBJECTIVE ,. '.,

1. Terminal Behavior - Student will be able to detelline flow through
a fluMe when submerged-flow conditions exist..

tonditiolr'-,'Cnassrooth. ,

i

3. ACCepted Performance l- Must be able to calculate appropriate heads
and-use tabor, materials and graphs. ,MuStbsc,pre at leSst 80% on
quiz. , ' v

6 . 4

B. INSTRUCTIONAL RESOURCES \
.

h
1. Availletiedia -AMP. ra i.

. ,! _ . , , . .. ,
2. Suggested Media Quiz materi,alp Operating reel of chanel with

flume. -, , : .
,

C. INSTRUCTIONAL APPROACH (Sequencing)

Lecture, including illustration of head calculations and use'of
graphical, ateeial ta,correc free-flow discharge to -discharge'

, -under s ed-4low conditions. 'r.
,

.,

.7*

11.

44,1.5

r Y

Review of Quiz

r
,

(

-t.
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A PROTOTYPE'FbR"DEWLO,PMENT OF
'ROUTINE OPERATIONAL PROCEDURES.
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'MEMAUREMENT OF Frow IN AN ()PEN CHANNEL BY
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as applied ./.1
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SUBJECT MATTER: MeasureMent.of Flow in an Open Channel by Sharp-Crested Weir

UNIT OF INSTRUCTION: 8a"sic Elements

'LESSON NUMBER: 1 of 2

,ESTIMATED TIME: 3/4 hour.

GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

,lk JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE., Student must be familiar -s
ob with structure of weirs, operating .principles, and factors influencing

performance.

ENTRY,LEVEL BEHAVIOR: student should be familiar with basic units of
volume and length.

A. INSTRUCTIONAL OBJECTIVE
1;. Terminal Behavior - 'Student will be able to identify'types of

. , standard weirs and physical conditikns which car\ affect weir'
performance.

2. Cond

3itions"-
Classroom: *

_

3. -Accepted Performance_ - Satisfactory identificatiOns as iMicated
irv.A.11 abbvIte

1

'B. INSTRUCtIONAL,RESOURCES '

1. Available Media: EMP "Measurement of Flow in a Open Olinnel by Sharp

.

Crested Weif." OT-12, Overhead,Transparencies - 5: , Slides (2).
2. Suggested. Media - Opei-ating model of channel with'changeable weirs.

. , eir plates. Pre- aridk.:post quiz material.

. INSTRUCTIONAL APPROACH (Sequ'encing)

Pre-quiz

V- 4

- .

25-

°,. Lecture with demonstratjon of flow over weirs under various
anditiort using model cfiannel '

Post-quiz'
.

.

,Discussi(W.ofiqujz

I .

'

4

2 C
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GUIDELINES FOR .

INSTRUCT NAL PACKAGE WORKSHEET

p

SUBJECT MATTER: Measurement o ow i;h an Open Channel' by Sharp-Crested Weir

UNIT OF INSTRUCTION Measuremeht Of:Head and Determination of Flow,

LESSON NUMBER:" 2 of 2

,ESTIMATED TIME: 3/4 hgur

JUSTIFICATION FOR THIS WSTRUCTION4 OBJECTIVE: To calculate, flows from
observaticns wade ap a weir 1pstallation.

ENTRY LEVEL BEHAVIOR: -Studentmust have successfully completed Lesson 1,
and be able to add; subtract and multiply using whole numbersi.fractions,
and decimals. . -

LUSTROCTIONAL OBJECTLVE
fir Terminal Behavid - Student will beable to calculate head on a

weir and use appropriate weir tables to d to ne flow

2. Conditions Classroom.

3. Accepted Performance - Calculation of flow under stipulated conditions
with 1score of at leist90%.

.

B. INSTRUCTIONAL RESOURCES
1. Available Media - 3.

2. Suggested Media Operating model of channel with changeable weirs.
. Quiz material

-

C. INSTRUCTION4PPROACH (Sp.quencing

4

Lectu4

'Quiz

,41, Discuss Quiz , _

-..

_
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.Part II. Instructional'Package Worksheets', ,

E. Total'Residual Chlor.ine

1: Accepted mettiods,c4fttd in the FR Issilince'in Outline HQ. 1-

, 4
Of tnismahual Are: ' .

'-af
.

, k

a. Iodometric titration method, with Starch- iodine end-potit,
as presented in Standard Methods fo'n.the Examipation
Water and Wastewater, 14th ed.,. p. 318, Method 4096.

. . .

b. Iodometric'titration method, with amperometric end-poi ,

Standard Methods for the Examination'of Water &Wastewater,
14th ed, p. 322, method 409C. , . .',.

c. DPD ColorimetriC or tikriinetric methOds, as presented in
Standard Methods for the Examination of Water & Wastewater,7 4i
14th ed, method 409E. on p. 329,, and method 0

C
9F. on p. 332. '. a .

0
. ,

.

2. The procedure taught in this course is for the amperometric end&
'point titration method. A second amperometric end-point titration
method is presented in the Siaudent Reference Manual. However, it
is to. be used for surface waters, or otherwise clean waters, not
,wastewater effluents. It would, therefore, not ordinarily be
taught in this course. r, '

,s.

'3. Ln ihi time available for this'course, it is strongly urged that
AO effort be made" o teach all three methods.

AT.EMP.(164.1):1/.9.77
.0

I
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. A PROTOTYPE ° FOR DEVELOPMENT OF

RbUTINE OPERATIONAL PROCEDURES'

4

for the

AMPEROMETRIC DETERMINATION OF FREE AND COMBINED
RESIDUAL CHLORINCIN WASTEWATER

a.

as applied in

WAS7EWATE TREATMENT FACKITIES
' and in the

MONITORING OF EFFLUENT WASTEWATERS

,

INSTRUCTIONAL PACKAGE WORKSHEET

1114,.

ilt

Developed by the2.,
.%..

4: I, .
. NAtional Training Center

,

4
Municipal Permits and Operations Division.'

Office of Illater'Prdgram Operations

U.S ENVIRONMENTAL PROTECTION AGENCY .

CH.X.CLAPW.2a.9.77
4NIM
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GUIDELINES-FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER;', Chlorine Testing

UNIT (OF INSTRUCTION: Amperdmetric titration of. free and combined residualc, chlorine

'F.

LESSON NUMBER:,, 1 of I
I

ESTIMATEU:TIME: 111/2 hours .

4'.

JUSTIFICATION 706 THIS' INSTRUCTIONAL-OBJECTIVE: The learner should (mow how to
perform an amperometric titration fdr the determination of free and combined
'residual chlorine in triiiMent plant, effluents to satisfy permit system
analytical requirements.

4

. EAU LEVEL BEHAVIOR:
. .

A.-INSTRUCTIONAL OBJECTIVE ,

.

. .

.1. Terminal 'Behavior -The learner will determine the free .and combined residual
chlorine concentration in a treatment plant effluent sample. ..

2. Conditions - The learner will have the use of theittac6d CH.A.CL.EMP.3.27.74
and, all chemitals and equipment listed in' it. : I'

3.. Accepted Performance - Acceptable technique in performing the-t86011 be 0
determined by the instructor.N.

B. INSTRUCTIONAL RESOURCES

1. Ava(lable Media - XT37, Tape/Slide unii "Residual Chlorine & Chlorine Demand..'
OT-5, Overhead Transparenoief - 40. f .

2. Suggested Media =
4 1,

.41

C. INSTRUCTIONAL APPROAGH (Sequencing).

1, Discussion of the importance of the chlo e determination iv tne instructor.
.

2. Shm4ini of.A4V .unit XT-37 Resid 1 Chlorine'and Chlorine Demand. .

. . .

3. Performance of ,an amperometric titration for the determiNition of free and
combined residual chlorine in atypical sample in the la&Sratory using the
attached EMP:

4. Critique of, the 10bratory exercise by the instructor,.

1, '1"

2672

,
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A PROTOTYPE FOR. DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

,.- -
for =the

TITRIMETRYC DETERMINATION OF TOTAL
RESIDUAL CHLORINE IN WASTEWATER EFFLUENTS

a.

't

as appiet in

WASTEWATER TREATMENT, FACILITIES
and in the

MONITORING OF, EFFLUENT WASTEWATIERS

INSTRUCTIONAL PACKAGE,WORkSHEET

,Jlational_Traintng and Oper4ional Technology Center
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U.S, Environmental Protection Agency
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GUIDELINES FOR
/ INSTRUCTIONAL PACKAGE WORKSHEET

-

SUBJECT MATTER:, Titrimetric Determination of Total'Resid4al Chlorine
in Wastewater Effluents

.

UNIT OF INSTRUCNII:

LcSSON NUMBER:
-

ESTIMATED TIME: 3 hours

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The Lear r should,know how to
determine the total residual chlorine content of a was ater treatment plant

4 effluent because it is required by the NPDES permit cyst

ENTRY LEVEL BEHAVIOR: The learner must be able to:

1. Perform basic mathematical conSutations (addition, subtraction,
multiplication and dtVision).

2. Solve problems involving use oftne formula mlx N = ml x N.
'3. Handle solutions of acids and bases safely.
4. Boil water on a,hot plate safely.

a
5. ,Understand the tems liter, milliliter, gram, milligram.
6. Understand"the term normality, to the extent that it is.a chemical way of

expressing concentration. .

7. Perform weighings on an analytical and on a trip balance. .4,
-

8. Use ordinary laboratory glassware such as beakers, flasks, giaduated cylinders,
volumetric flasks, burettes, volumetric and, graduated pipettes.

9. Clean laboratory glassware
O. Prepare chemical 'solutions.
11. Prepare a desiccator for use.

_ 1

12 erform a titration (the emphasis should be on proper technique, rather than
nthe type of titration). ,

AP
13. Use a mortar and pestle. ,

14. Use a pH meter. -- r

A. INSTRUCTIONAL OBJECTIVE: t

1. Termihal Behavidr - The learner will exhibit proper technique while determining.
the total rWdual chlorine content of a sa4kir of wastewater treatment plant
effluent.

2. Conditions - The learner will have the use of the EMP and the equipment and
, reagents4listed VI sections D. and.E.. of this instructional package'workliheet.

. ,.,
3. Accepted Performance - The use of prop ,technique fn performing the test
"Will be judged by.the instructor,

FL INSTRUCTIONAL RESOURCES:
o .

4 1.'Ailable Media: a. XT-93, Determination of Total Residual Chlorine 7 lodometrfcgs.
Titration Meth ., 91.

2. SugGested :None.

2S2

Ai

Page No. 28-3
4

..



C. INSTRUCTIONAL APPROACH (SEQUENCING):.
4

1. Prior to the start of the course the instructor has prepared the reagents
in 'sections B.1., B.Z., 8.4., 8.5.i8.6., B.7. and B.8. In addition, for
reagent B.3., the ilstructor has approximately 5 g. of arsenic trioxide in
a weighing bottle -(-*ith top)- stored-in--a desiccator. (One bottle per student).
Aso, 2?5ml of chlorinated effluent sample (200 ml are needed per deterhina-..S.4,,.
lion) are on hand for each student; the 'instructor may want the learners to .\
repeat the determination, necessitating having moire sample on hand.

. 2'. Classroom -,discussion of the purposes of chlorination and the other methods
for its determination using XT-93, Determination of Total Residual Chlorine
Iodometric Titration Method.

Emphasize strongly that arsenic tioxide and phenylarsine oxide are toxic,
and what to do if these items are spilled on the skin or work, area: i.e.,
washing with large amounts of water, and Wiping with damp tissues. The

materials must never be ingested.

Demonstrate the use of a carborledioxide lecture bottle. (Since this is an-

easy-to-learn skill, it can simply be demonstrated at this point rather, than
onsidering it an entry level skill.)

3.aboratoty - Wave the learners do section B.3. By using glass T's or Y's,
rubber tubing and clamps, several learners will beable to work from one
lecture bottle of carbon dioxide. Have the learners do section C.

4. Classroom Since the determination is a long bne,,it would probably Ize a
good idea to stop and resolve any problems which may have arisen:during the
lab session. Also, a break for lunch could beidiven at'this time if needed..

5. Laboratory - Have the.learners do section D.

6. Classroom - Have the learners do section E., and answer final questions re-
garding the determination.

D. IPW-EQUIPMENT REQUIREMENTS

For each learner:

1. Laboratory'apron.

2. Safety glasses.

3.Pen or pencil.

S

.i)
4. Notebook (for recording data).

5. One distilled water plastic squeeze b6ttle.

6. One weighing bottle with top (about'15 mlccapa Wity),dontaining the 5
,

arsenic,trioxi'de..

7. Several tissues.

8. Sixhinch stirring rod'.

9. Sufficient aluminum foil t9 wrap ailliter glass-st40ered bottle, .

'10. Three 1,1iter glass-st4Pgred bottles.

v.

Page ?to. 28-4
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I

D. IPW EQUIPMENT,REQUIREMENTS (Continued):

For'each learner:

11. Five plastic weighing boats' (abiut 2 inches square).

12: ONO liter volumetric flaSk,.

13. One small powder funnel (to fit into the fop of a 1. liter volumetric flask).°

14. One small fulhel (to fit into the top' of the burets).

15. One 50 ml buret.

100. One 5 mitburFet.

17. One clamp (to support the buret).

18.'One ringstand (for use with the buret and clamp).

19.14asnetiC stirrer and 2 inch stirring bar.(opti.bnal).

20.. One 50 ml volumetric pipet. t
21. One 10 ml volumetric pipet.

7
tga22. One 5 ml volumetric pipet.

'23.. One 10 ml graduatel pipet.

24. One 30 ml beaker. .

25. One-500 ml Erlenmeyer flask.-

26. One 250 ml Erlenmeyer flask.

. 27. One 500 ml gradualed cylinder.

28. One 250 ml graduated cylinder. '.

29. One 100 ml graduated cylinder.

. 30. One,10 ml graduated cylinder.

31. One eyedropper.

Sha &ed

ip balance, 100 g..capacity --1 per 3 or 4 students.

cture bottle of carbon dioxide - see C.3., 2nd sentence.

3. teen inches of 6 mm glass tubing.

4. Two feet, of tygon tubing (to connect the lecture bottle of carbon dioxide to,
the 6 mmglass tubing). '

f5

-

. 5. pH meter with pH 4.and 7 buffers) - 1 per 3 or 4 students.

6: Several small spatulas (for use When weighing solids).

E. IPW REAGENT REQUIREMENTS .

)For each learner:
44.

1. 15 g sodiym hydroxide, NaOH.

2-66 g potissium iodide,"KI

41.

2 8 `,) 7
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\Lt. IPW REAGENT REQUIREMEN111(0ontinued):

For each learner:

.3. 13 g resublimed iodine, I.

4.About 5 ml concentrated (12 N)hydrochlorie acid, HC1.

Shared

The reagents prepared by the instructor prior to the start of the course (13.3.,

B.2., B.4., and B.5,. through B.8.) will be sufficient for about 10 learners.

/

Page'No. 28-6
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'A.PROTOTYPE FOR DEVELOPMENT OF
'ROUTINE OPERATIONAL PROCEDURES

.11.

For The

.DETERMINATION OF TOTAL SUSPENDED
: (NON-FILTERABLE) AIDS, mgWter-

..

'1

as applied in

WASTEWATER TREATMENT FACIATIES
and in the ,

MONITORING.OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET

A

50
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PART II INSTRUCTIONAL PACKAGE WORKSHEETS .

..

,P.. Tota/l Suspended (Non - Filterable).- id mg/liter

,
1. The Federal Register (FR)

.

issuance in Qutline No. 1 of this Guide lists

.
,

only one method for this determination: glass fiber filtration with
drying at 103-1050C.

P. This method is the ,one.written in the Effluent MoRitoring Procedutty (EMP)
forMat entitled, "total Suspended (Non-Filterable) Sofids mg/literi.

3. The reference source for the EMP is 1974 EPA "Methods for Chemical Analyses
of War and Wastes," p. 268: The other FR source for the procedure is:
a. 14th ed., APHA, "Standard Methods for the Examination of Water and

Wastewater," p. 94%,

4. The EMP provides a choice of filtering equipment. .It has directions for
using a membrane filter holder with :larger filter discs for influent samples
which usually contain large amount of suspended matter. It also has di-
rections for using a Gooch crucible as a filter holder when processing
effluent samples which usually, require smaller discs:

5, In the following Instructional Pickege Worksheet, the lisson plan is for
the student to use both types of filtering equipment.

-

6. Each student is-to prepare filter/discs and then process one wastewater
'treatment plant influent sample using membrane filtration equipment and

- one,wastewater treatment plant effluent.sample using a Gooch crucible.
TheJPW equipment requirements are based on this assignment. If you
chodse a different assignment, adjust quantities accordingly.

4

J
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, I") INSTRUCo NAL PACKAGE WORKSHEET

SUBJECT,MATTER: Tote] Suspended (Non - Filterable)' Solids, mg/liter

UNIT OF)NSTRUINION: ;SUMmary of 6 elements - CH.SOL.SUS.EMP

ESTIMATED TIME: 255 minutes excluding 210 minutes for dry -cool periods

JUSTIFICATIONJOR 11HIS INSTRUCTIONAL OBJECTIVE: The learner will bb responsible
for determining total suspended (non-filterable), solids as mg/liter.

ENTRY LEVEL BEHAVIOR: Learne must know how to weigh to 4-detimal places on an
analytical balance, how to measure liquids with a p4pet and a graduaed.
Cylinder., how to work suOtractioo problems involvA'ng decimals and how to
multiply and divide factors in a'fraction.

A. INSTRUCTIONAL OBJECTIVE:

. 1. Terminal Behavior - The learner wil semble the required equipment
,

.

(including'l Gooch'crucible and 1 I, rane filter assembly), prepare
'glass fiber filters, determine and reportcompleiely'dried,.totalsus-
pended solids to the nearest mg/liter for an influent and an effluent
sample and keep complete records of the sample and testata according
to the EMP. .

N.
... .

. ,
2. Conditions--being provided with classroom instruction, the required ,.

equipment, two samples, a copy of CH.SOL.SUS.EMP, two copiesof data
sheets as on page 16-32-and total woftingtiM6 of 150 minutes. -

,3. Accepted Performance - His techniquei mustibe satisfactory according to
an Instructor's rating and his answers-must be the same as an Instructor'
answers calculatedbfrom the same data.

B. INSTRUCTIONAL RESOURCES:

1. Available,tiedia: a. EP-"Methods for Chemical Analyses of Water and Wastes";
EMP "Tail SuSPended Solids"; equipment and supplies; copies of data sheet
on EMP, page 16-32i-and.example discs which would be rejected due to fr-
rigularities, showing up during disc preparation. b. TC-21, Videocassette .

Tape Unit "Preparing the Filter Disc", Part I, 15 minutes;.and "Procedures'",

, Part I1v.13 minutes. c. OT-4, Overhead Transparencies - 7, showingi Federal
Standards,-filtration assembly with divisions of solids, definition of non:
filterable solids, procedures' listed' on 110, page 16-5, the data sheet on
EmP, page 16-32, assignment of volumes tp be filtered and calculation formula.

C. INSTRUCTIONAL APPROACH:
,

4 . .

Themethod presente'd in the ffluent Monftoring Procedure (EMP) is according

. to the EPA Methods Manual. Two types of filtration assemblies are given in
that reference - the membrane filter holder with funnel and the Gooch crucible

with adapter.

#

6
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4
r Accordingly, the EMP,procedUre is written with inforMation about using both

these assemblies.and this Instructional Package Worksheet (IPW) contains plans
fpr instructing students in techniques.for.using both.

There is a second rearm for presenting the two filtration assemblies to the
student. Current legislation regarding secondary 1reathaent not only specifies
a limit for suspended solids concentration in effluents (mean up to 30 Mg/1
for a 30 day collection period, mean up to 45 mgtl -for a 7 day collection
period) but it also specifies an 85 percent removal of solids to be calculated

',by comparing the means of influent and'effluent samples from a 304day collection

period. Accordingly, the IPW presents plans for instruction where the student
does two suspended solids, determinations 7 one on an influent sample

. and one on an effluent sample. The results are used later in

the Course for instruction on reporting data. To facilitate filtering sample

volumes approaching 100 ml, the membrane filter assembly0w1th'a larger glass
fiber disc is used for the influent sample and the smaller Gooch crucible is
used for the effluent sample.

. ,

-In the student's EMP, the step sequence for the suspe'nded solids procedure is
given in'the second column. When additional information is required in the
third column because of slight stepwise Aifferences in handling the two types
of filter holders, notes on the Gooch crucible are given first and thera. the
notes on the membrane filter assembly. The third column also contains additional
information on procedural steps which apply regardless of the type of filter
holder used. The Instructor shotLexplain this order in the third column of the

to the students. When the student is using the membrane filter assembly, he
should disregard notes beginning with, "If a Gooch crucible is being used "

a Gooch crucible assembly, he should disregard notes beginning with, "If a
Iand he should use all other notes in the third column. When the student is using

membrane filter holder is being used----" and hp should use all other notes in the

third column. ,

4. .
.

06 the CCTV Tapes, the techniques are demonstrated 411 the way through using a '

membrane filter holder, then all,the way through ksing a Gooch crucible assembly. ,

Even if the Instructor chooses to present only one of the assemblies, it is . liao

strongly recommended that the,CCTV Tape's be used. Since the tasks are the same

regardless of the type of filter support used, the,stugent would see the series

of tasks twice. He would see that more than one filter assembly can be used.
\\ He would also better recognize which notes in'the third column off his EMP. apply
,to the filter assembly he is using. The Instructor should explain 411 this when
introducing the tape segments and snoold tell the student if he will be ,using .

ust one of the assemblies. N
/

a

e calculation section ,of the EMP deals with calculating the mg/liter of sus-
p,nded solids found in each sample analyzed by the student. The calculation

u&'ng these mg/liter results for an influent and an effluent sample to deter-

I mine percent removal. is presented on the fifth day of the Course, u g the EMP

on Nlephrtilig of Self-Monitoring Data".
.

t

.

1. preparation for Instructien:(to be done before fourth day. of Course)

.
Make an alphabetical list of crucibles to be used along with their
weights to nearest 0.1 gram and post by balances.

Have desiccant in usable condition,

' Page No. 29 -4
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E. Prepare (rinse-dryytool) enough discs to fit membrane filter
assemblies and enough Gooch crucibles with.discs to supply.
class. Keep dfscs that should be rejected to show tO class.

)d. Obtain influent and effluent samples for class. Determine sample
volume to assign.for each so dried residue weighs more than 0.0025
,grams. Label ithe samples, including information.required on the
data sheet' 16-321.

e. Use list of equipment in D. (below) to'hpply laboratory-
statidns for each student.

f. Duplicate two copies for each student of data sheet, EMP D. 16-32
A

2. Sequencing:

a. On fourth day of Cotrse:

1) Lesson one - 65 minutes

2) .Break

3) Lesson two - 85 minutes

1

4 Lunch and/or some other activity during 80 minute (minimum)
dry-cooi,period.

.5) Lesson three - 30 minutes

, 6) Some other activity during 35 minutes
1
(minimum) of a 50 minute

dry-cool period.

' 7) Lesson four - 45 minutes N

8). Lesson five - 15 minutes

b. n fifth day of Course: 1 i
44

1\ Students tOrn i;rtwo completed data sheets (EMP p.. 16-32) at
beginning class day. aCLjfalcu-tisg;hdiff eTimo c;Tzbless
than 0:0005g and th'e difference on line 15 must be greater
than 0.0025g. Make any corrections on both sheets--one.to be
eturned tothe student and one to be retained for Instructor's
valuation of student and for discussion in lesson'six.

2) L sson six T 15 minutes.

A

. 6
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D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS:

(Student prepares.2 filter disCs but users 2 pre-washed and dried discs
to process I influent,sample and 1 effluent sample)

1'. For each Student:

P

1 apron
l Cylinder, graduated, 25 or 50 ml

.1 Cylinder, graduated, volume equal to or greater than the volumes
of sample to be filtered ,

1 Pair forceps (flat, to transfer disc)
1 Flask, suction, 1000 ml .

1 Hose connection with pinch clamp (for vacuum)
1, Gogh crucible (withourftlter disc) and adapt r for mouth of.4

suction flask
1 Membrane'filter holder assembly (without fil er disc) in stopper

for mouth of suction flask
Pen,-felt tip, marking /

1 Pair tongs
1 Wash bottle, stlueeze type, for distilled ater

1 Watch glass, small, for membrane filter size disc
1 Vacuum source or pump drawing.15 inches of mercury. (Avoid sharing.
Add time to lessqps 1 and 2 if students must share.

NOTE: Prior to the course, prepare (rinse-dry-cool) for each
student 1 filter disc in a Gooch crucible plus 1 filter

disc for membrane filter assembly. Store in desiccator(s)
for use in class.

4

2. Shared:

loxes of filter discs, glass fiber, without organic binder, Reeve
'Angel type 934 A or 984 H, Gelman type A, Whatman GF/C or equivalent.
Diameters should' be large enough so discs will cover openings in the
Gooch crucible or the membrane filter assembly to be used. Each

student needs 1 of each size.

Balances, analytical, capable of weighing to 0.1 mg under a 2b0 g
Toad, 1 per 4 students.

Box of small, soft tissues by each balance. .

Oven, drying, for use a103.-.105°C with space for 1 Gooch crucible
and 1 small watch 'glass for each student.

E. IPW REAGENT REQUIREMENTS: (minimum amounts per student)

250 ml 'distilled water
ml plant influent sample to yield dried residue weighing, at least 0.0025 g.

X ml plant effluemtpample to yield dried residue weighing at least 0.0025 g.

Page No. 29-6
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INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Total Suspended ,(Non- Filterable) Solids, mg/liter

UNIT OF INSTRUCTION: Preparing the Filter Disc:(CH.SOL.SU5.EMP. Procedure A)

_ LESSON NUMBER:. 1 of 6 ,

ESTIMATED TIME: 65 minutes
e

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: To determine suspended solids
in a sample, the learner must wash and dry the glass fiber disc before using
it.

.

ENTRY LEVEL BEHAVIOR: None

A INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - Learner will wash a membrane filter size disc and
a disc in a Gooch 'Crucible according to steps 1 through 17 listed in

'EMP -A, as stated and /or described in the Information column.

2. Conditions - using both membrane filter holder and Gooch crucible
assemblies, given the equipment, the EMP, no assidstance'and 30,minutes.

3. Accepted Performance - He must actomplish terminal behaVlbr to the satis-
factibn of aV Instructor rating. (Particularly note correct placement
of discson holders, tighteng the MF funnel to holder, graduality of
applying vacuum to seat the disc, carefUl technique in'transferring the
.MF filter to a support; and using tissue to wipe off and handle Gooch
crucible.)

B. INSTRUCTIONAL RESOURCES:

1, Available Media: 'a. Copies of EMP; example discs which should be rejected
when irregularities show up in this procedure. b. OT-4, Overhead Trans-
sparencies - 4, showing Federal Standards, filtration assemblywith divi-
sions.of solids, definition of non-filterable solids and procedures
listed on,EMP,p.'16-5. c. TC-21, Videocassette Tape Unit, 'Preparing'
the Filter Disc", Pert I, 15 minutes.

C, INSTRUCTIONAL APPROACH (Sequencing))

1.-Presentation (35 min,`
a. Lecture Introduction 4

- Overheads - Standards, Assembly and Terms, Definition . .

- EMP, p. 16-4:0VervieW, Stress weidhtngeiltration-'drying-weighing
sequence. Note source of bethod,s 4pere

Overhead - EMP, Procedures.artest
-.Tell students to use p. 16-5 as a "flat sheet" in laboratory.

29'3 Page No. 29-7
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At.
.

b. Assignment - Read from above: A, Instructional Objective,
1. Terminal Behavior.

c. Assignment - Have students read lirocedure A..

d.. Introduce and run "CCTV cassette, "Preparing the Filter Di.sc."

e. Demonstration - Show examples of discs which-should be rejected.
1
,

f. Question ll'eriod on material presented.

2. Student-Performance.and Evaluation (30 mine)
As stated in Insthctional Objective above, by Instructor rating"

3. NOTE: Students stop after A. Step 17 "Put disc (on support) into an
oven." To avoid a time laglfor drying and cooling, Instructor should
prepare discs ahead of time for student use in the next lefson on the-
Proce9bare.

,Page No. 29-8
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INSTRUCTIONAL PACKAGE WORKSHEET

1

40

SUBJECT MATTER: Total Suspended (Non-Filterable) Solids, mg/liter
,./

UNWOF INSTRUCTION: Initial Weighing, Filtration, First Drying
-,(CH.SOL.SUS.EMP, Procedures B, C, D, E, F, G, and J)

i

LESSON NUMBER: 2 of 6

ESTIMATED TIME: 85 minutes
I

r

JUSTIFI0ATIOR FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will beiresponsible
t ,

for determining suspended solids.

ENTRY LEVEL BEHAVIOR.: Learner must know hoW to weigh to.4 decimal places on an
an-alytical balance, and how to measure liquids with a pipet and 4 graduated
cylinder.

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - Learner' will weigh,a membrane filter size ditc and
use it to filter an influent sample and will weigh a Gooch rucible
with disc and use it to filter In effluent sample, using ap ropriate
assemblies and keeping recordt accord$6g to, the steps in EM Procedures
B through'G.3e. as stated or described in the Info ion lumn.

2. Conditions - Learner will be given the equipMent, tw sampfes, the EMP,
two copies-of a data sheet, no assistance and 55 minutes.

'3. Accepted Performance - He must accomplish terminal behavio to the satfs-
faction of an Instructor= rating. (Particularly-note correct record- keeping

on the lab datasheet, careful techniques when transferri fi ter discs,

correct weighing. techniques, correct measuring of the vol e of sample
to filter, thorough rinsing of sample from graduated cyli der and walls
of filter, correct handling of the Gooch crucible,!and us of EMP clean-up
directions.)

B. INSTRUCTIONAL RESOURCES:
.

1. Available Media - a. Copies o EMP; 2 copies'per studen data sheet froP
EMP; p, 16 -32.. b. OT-4, Overhead Transparencies - 3, s owing procedures
listed on EMP, p. 16-5 used in lesson 1;, the data sheet on EMP, p. 16-32
and volumes of samples. c. TC-21, Videocassette Tape Unit "Procedures",
Part II, 13 minutes.

S. INSTRUCTIONAL APPROACH (SEQUENCING):

1. Presentation -'(30 min.)

a. Lecture - Introduction
- Overhead - EMP, p. 16-5, Procedures of test
- Tell students to use p. 16-5 as 4L "flow sheet" in laboratory. They

will use filter discs washed, dried, and cooled before course.

2
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a

b. Assignment - Read from above: A. Instructional OSjective,
1. terminal Behavior.

c. Assignment -,Have studentsyead procedures,B.throUgh:G.

d. NOTE: -In lab,'stop after G.3.e.. which includes J. Cleaning the
Equipment, Step 1.

e. Distribution - Give each student two copies of the data sheet which
are to be filled in and given toInstructor at end of EMP work. One
will be returned- to the student after Instructor checks it.
Overhead - Note the organization (sample information - analytical
results - calculations) and references toMP ProdOdures.

-1*

f. Assignnient - Overheat - Assign approximate volume of influent sample
to be filtered through a membrane filter assembly using Procedures B
through G.3a. Thekassi§n approximate volume of effluent sample to
be filtered through a Gooch crucible assembly, using Procedures B
through G.3e. Have students write volumes and assembly to be used at
top of their data sheet. Explain that some reports require calculation
of per cent removal of suspended solids. In thii case, both influent
and effluent samples must be tested so they will test both types in
this Course.

g. Introduce and run CCTV cassette, "Procedure."

h. Question Period on material presented I

2. Student Performance and Evaluation (55 min.) as stated in Instructional
Objective above, by Instructor rating.

3, NOTE: Students stop after G step 3 "Put disc (on 'support) into an oven."
'To avoid a time lag for drying and cooling, some other student activity
should be planned for the next 80 minutes (minimum). Instructor /students .

should remove crucibles and discs fromsOveri after 60 minutes and put-
them in desiccators for the 20 minute cooling period.

A

8 Page No. 29-10 I
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IAND -OUT for LESSON 2

Typical Laboratory Dap Sheet (2 copies to each student)

for it
J.

TOTAL SUSPENDED (NON- FILTERABLE) SOLIDS,.mg/liiter

Name of Plant

TEP SUSPENDED SOLIDS SAMPLE SAMPLE SAMPLE

2 Identification 1
\ l INS #1 1

B:2A

.

Type (grab, etc.) . GRAB.- 2

B.2 pate lime Collected . 5/1/74 0900

B.2 . Sample Collector .

.
Tom Sampler t-

C.4
.

Filter Identification' . WG2 5

E.1 Daie,81 Time Analysis began _ 5/1/74 1100 6

E.8 ml SaMple Filtered . ,
67.0 7

N-.6

1st ;reight.of Fitter!

plus. Residue (g)
. .

4
0.1426' 8

.11

t

2nd weight of Filter* ..1.

p l6s Residue (g) iir -. .

,

0.1416 . i9

.14 Difference (lst-2nd) -
' ' 0.0010- TO

1. 5,
.

3rd;weight of Filter*
.

pluS Residue '0) .

.

.

.

0.1413 11

,

1.15

.

;

.

Qifference (2nd-3rd)
. .

0.0003' 1/

1.15
Final weight.of Filter*
plus Residue (g) N

.0.1413
'1.3

C.7
!

Weight of Filter* (g) 0.1293 14,

1.3 .

.

Find; Difference (g) by subtracting .

Line from Line 13
,

.

.
, 4

0.0120 15

P

K:5

Divide to-7 decimal places:
line 15'difference

..

, 1%... -.,,,
1 ,,

0.0001791
.

16

e m same e fi teee J

K.7 . 'Multiply Line 16 by 1000 0007
(move decimal point 6 places Rt)

, .

,
. 179.1 .

17
,

K.
Rqund answer on Line 17
tT) nearest whole humber % .

. 179 mg/1 18

4 -16
,

. . Alnalyst .

.
.

Mary Analyst 19

filter" mans the filter disc if a funnel type filtration assembly is used. If Gooch

ucibles/areused. "filter" means the crucible containing a filter disc.

Page No..29-11
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INSTRUCTIONAL PACKAGE WORkSHEET

SUBJECT MATTER: Total Suspended (Non-Filterable) Solids, Rig/liter

UNIT. OF INSTRUCTION: Weighing the Filter.Disc and Residue
(CH.SOL.SUS.EMP. Procedure H)

LESSON NUMBER- 3 of 6

, .ESTIMATED TIME: '30 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: This is part of the laboratory
procedure to determine total suspended (non-filterable) solids, mg/liter. *

ENTRY LEVEL BEHAVIOR: ,Learner must know how to weigh to 4 decimal places" on a
analytical, balance.

AI 'INSTRUCTIONAL OBJECTIVE:
lf Terminal Behavior- Learner will weigh the MF disc plus residue and, the
) Gooch crucible with disc plus residue from lesson 2 and record the

. weights to. 4 decimal places according to the steps in EMP Procedure H,
as,statdd or describid in the Information column.

2. Conditions,- Learner will be given the equii)Oetit, the EMP, no assistance
and 25 mindito.

3. Acce pted Performance - Learner will perform Procedure H to the saXisfaC-
tion of an Instructor ratings (Particularly note correct techniques for .

handling the Gooch crucible and the filter disc. Check reAding on
g, balance for complete accuracy.)

B. INSTRUCTIONAL RESOURCES! a

1. Available Media - a. Copies ofEMP.' b. OT-4, Overhe21 Transparencies -1,
showing procedu -es listed on EMP, p. 16-5 used in.lessons.l'and 2.

C. INSTOCTIONAL APPROACH (Sequencing):
1. Presentation - Briefing (5 min.) .

.

.
. ,

a. Overhead - EMP p. 16-5, Procedures of test . .

-tell students to use p. 16 -5 as a "flow,sheet° in laboratory)

b. Aisfgnment - Read from above: A. Instruc'ional Oblective, '

1..Terminal Behavior.

c.
a

As
s
ignment - Have students read Proceduri HI

'4 t

d. Briefing,' This is same weighing proCedakp they did in C. They will.
have tO/check for complete drying so. when finished with Procedure H,
put discs plus residue (on supports) into an oven (1.1.).

2. Student Performance and Evaluation (25 min. ) As.stated in Instructional
Objectiye a

N..,
bove; by Instructor rating.

0 4
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V

3. NOTE: Students stop after T.1, "Put disc 'plus' nesidifes(on- support 4-ntp
an Oven." To avoid a time lag for drying, and ,sOute other student
activity should be planned for the peit, -35 miriutet -(minimlim) of the 50
minutes. required. InttructoristudeNtsstoulcrremoye ectitibles and 'discs
from oven after 30 minutes and .put them.1Intollesticfiprs for Tfi'e 20: -
minute cooling period. ,

.

a

Page No. 29J14
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INSTRUCTIONAL PACKAGE WORKSHEET

.

VBJECT NATTER: 'Total Suspended (Non-Filterable) Solids,, mg /liter
7 '

INSTRUCT;

1 tESSON NUMBER: .4

ESTIMATED TIME!

'JUSTIFICATION FOR
procedure to

I,

ENTRY LEVEL.DEHAV

analytical ba
- .

decimals.

ON: Check forComplete Drying (CH.SOL,SUS.TP, rocedure I),

'of 6
45 minutes

THIS INSTRUCTIONAL OBJECTIVE: This is part of the laboratory
determine total suspedded (non - filterable) solids, mg/liter.

,

IOR:-learner Musts.know how to weig to 4 decimal places on an
lance and also be able,to work subtraction problems involving'

.4

A. INSTRUCTIONAL OBJECTIVE:

=

a

1. TerMinal BehaVior - Learner'will re-weigh Vie discs plus residdes,and
compare results with first weights. 'He will-take appropriate action
based on these results, all as presented as steps in EMP Procedure r as
stated and /or described in the,Infermation column.

, 4 t

2. .ConOtions - Learner will be given the equipment, the,EMP, no.assistance'
and° 30 minutes. .,

1 ..

1.

,®

--;virltr will correctly apply the criteria stated
. ,.. ..

Instructorlhen the data sheet is Oven to him.'

3. Accepted Performance. -
in I.:15., judged by'the

/ .

B. INSTRUCTIONAL RESOURCES:
. I.

1. Available Media - a. Copies of EMP. b. 01-4, Overhead Transparencies. 2,

"sowing procedures listed on N; p. 16-5 used in lessons 1, 2 and 3;.and -
date sheet do EMP, p.

4

qa

mommorP

C. ,INSTRUCTIONAL APPROACH "(Sequencing):

1. Presentation - Briefing and LectUre (15pin.).

a. Overhead - EMP p. 16-5. Praltedures of test

/'

b., Assignment - Read from above: A. -Instructional Objective,
1. Tegminal Behavior. -

c. Assignment Have students read Procedure I.

d. hiefing - Steps-1:6.thObugh 13 are the weighing procedure tiley'did in
6 and H. ,

e. Overhead -Use ehmple on "Typical Laboratory Data Shiet"io illustrate
Steps 14'-16.

. .

I
t

300
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2.' Student Performance and Evaluation (30 minutes) as stated in Instruc-
tiodal -Objective. above, by Instructor rating.

.

3. NOTE: If a stygeht's weight difference ,does not meet. the criteria in

Step 15',.he sh4ITd repeat Procedure I. :He can put the disc into tfie4
=oven. and to class. He/spmeone else*Can remove the disc after
30 minu to a desiccitor nciOlafterAiic cools, he'can weigh .it during
free time. Completed data sheets are due-at beginning of the next class

.
'day.

.

Page No. 29 -16
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1, INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: iptal Suspended (Non - Filterable) Solids, mg/liter)
I . N°e

UNIT OF INSTRUCTION:. Calgulations andRd eporting Data (CH.SOUSUS.EMP,
Procedures K and L)

LESSON NUMBER: 5 of 6 '

It
ESTIMATED TIME: 15 minutes.

.

.

.
,

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: -The,learner will be respopslble-
for calculating results. of the test and reporting this data..

, k)

.

;Is1 . ,

'ENTRY LEVEL'iEHAVIOR: Learner must know how to multiply and divide factoirs PI a
. " 1'fraction. .

,

,

.

,,

A. INSTRUCTIONAL OBJECTIVE:
1.

.'.
,

1. Terminal Behavior - The learner will select data frothe test, calculate
41119/liter suspended matter Ind report his results rounded to'ihe nearest
mg/liter as presented in EMP Procedures K'and L. '

2. Conditions - 00 the provided laboratory data sheet, given the EMP which
, presents an example of the stepwise calculation 'and the,rules 'for

rOundirig off results, with.no assistance and unlimited time. (Homework)

3. Accepted Performance Learner must 1.urn in comp ?ted data sheetWith;k,
the same answer (tothe neares,t,mg/liter ) as the Instructor calculates
feom the same data.

4

B. INSTRUCTIONAL RESOURCES:

NIP
1. Available Media a. Cohjes of EMP., b. OT-4, Overhead Transparencies - 3,

showing propedures listed on p. 16-6, calculation formula, lnd typical

laboratory sheet on EMP, p.
. ,

c"."

INSTRUCTIONAL APPROACH (Sequencing):
,

1. Presentation - Lecture {15 min.)

a. Overhead EMP p. 16-5 Procedures of Test
Thisession will consider Procedures ( and L.
Overhead - Calculation ForMula for overyiew.

b. Lecture - Use EMP Procedures K and L,and the overhead of the
Typical Laboratory Data Sheet to go through the stepwise examples
of the calculation and rounding eff procedures.

.4

c. - Using the data sheet and Proceddre"K, students are to
alculite the mg/liter suspended solids in the influent and ill (the

effluent iamples lested."Then, as in Procedure L,they are to round

302
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,off the answers to the nearesrg/liter. Two completed data sheets
are due t he Instructor nex morning. Student will receive one
corrected Oy later in they day.

2. Student Performance (Homework 7 about- 1Q minutes.) as stated in "Terminal
Behavior" and "Conditions" above.'

3. 'Student Evaluation: As stated in "Accd0t0 Perforhance" above.

4
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INSTRUpTIONA1 PACKAGE WORKSHEET

r

SUBJECT MATTER: otal Suspended (Non-Filterable) Solids, mg/liter '

UNIT OF INSTRUCTION: :Follow-up and Summarx of Subject Matter -

I

. LESSON NUMBER: 6 of 6

ESTIMATED TIME: 15 minutes

P7 ,

,

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Learnershould have an oppor-
tunity to ask any-questions about the procedure and also should receive
sordtfinal comments ;on sample volumes and drying times.

1

ENTRY LEVEL BEHAVIOR: Learner will have periormedentire:Orocedure in CH.SOL.
SUS.EMP.

,A. INSTRUCTIONAL OBJECTIVE:
1. Terminal Behavior -'Leainier will have any unresolved questions'abi;ut the

procedure answered and will'particularly consider criteria for choosing
sample volumes and drying times.

2. Conditions - EMP and corrected data sheet will,be available.

3x Accepted Jformance - by active participation in the. 15 minute wrap-up
session as judged by the Instructor.

B. INSTRUCTIONAL RESOURCES:`

. 1. Uailable Media.- EMP, corrected data sheets.

C. INSTRUCTIONAL APPROACH (Sequencing):
,

-

1. Presentation: Lecture - Discussion (1'S min.)
. .

t. Return corrected data sheets, retenjilig one set of copies for self.
b. Discuss results if appropriate. Answer questions.
c: Note EMP Training Guide vir, E.24.4icriteciaofor choosing volumes (4,
, sampleao be filtered). Answer (Onions. ";41

d. Note EPP Training Guide VII, G.3b: (Time required for complete01#169). .

Answer questions.

a

S

e. Answer any remaining 9yestions. - 4T .

I

2. StUdent Evaluition,-.Sitisfaetory,participatiOn in the sespion as judged
by Instructor.

301
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A

A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES :

'for'

SETTLEABLE SOLIDS) ml /liter

(IMHOFP. SETTLING CONE)

1

, as 'appl i ed

Aft

WASTEWATER TREATWO&FACILITIES
. -.and in the

MONITORING OF EFFLUENT WASTEWATERS'

4

INSTRUCTIONAL PACKAGE WWKSNEET
/

*\,

:

National Trainind and rational' Technology Center:

Municipal Aperation and Training Division
-Office of Water ,P rations

U.S. Envjronmental Protection Agency *-

;

CH.SOC.set,IPW,L5.77
y, , A

i
.

i o
.

. o

1 4.*

r:

v.,

$

A
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PART II INSTRUCTIONAL` PACKAGE WORKSHEET5.1

Q. Settleable Solidml/liter (Imhoff Settling. Cone)

1. The Federal Register FR) issuance in Outline No. 1 of this Guide lists
two methods for this determination: volumetric or graviimetrit.

2.

A .
The volumetric method has been written in the Effluent Monitoring Procedure
(EMP) format entitled, "Settleable Solids, ml /liter (Imhoff Settling Coffer.

r., . . .

.

3. The referenceIsource for the EMP is _14th 'ed.', APHA, "Standard Methe4 for
the Eximination of Water aneWastewater":.p. 95. This is ae only stiturce
for the procedure listed ill the Federal Register. _

, , 40' -.
,

. .

4. the' procedure in the EMP is for ,det mining the voluat of settleable solfts

,
in a WWTP sample. e. t .

/
.... -,.

ti

,
p -

.. .I

..

5. Inthe followingInstructional PackagOorkshees, the lessen plan'is for
the student 'to perform this. ITOCedure, . '

--

.

' .
.

,

6. Each student js to process one.WWIT sample to'determine4settleable,solidsi"
-ml/liter. The IPW equipment requirements are-basedon thisIssignment. ,_.

If yoi, choose,aslifterent assignment,,adjuIt :quantities ac4pctingly.
,..

...
,, .- . ..

Page No. 39.2
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GUIDELINE; FOR
$ INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Settleable,Solids; ml/liter (ImhoffSettling,,Cone)-

UNIT OF INSTRUCTION: Sumnary of 5 Elements - CH.SOL.set.iMP

ESTIMATEDTIME: 2 hours, 5
/
minutes .

JUSTIFICATION FOR THIS. INSTRUCTIONAL OBJECTIVE: The learner will be responsible
for determining settleable solids using this method.

--EN1 KY th V ELIEHAVTOR: -No414.-

A. INSTRUCIIONAL OBJECT1VE:\

.-

. ,l. Terminal Behavior - The learner will a$semhle equipment, record sample

identification information, determine Settleable solids as ml/liter in an
Imhoff Cone, record the result, and clean the cane and stirring rod using
the steps -and information given in CILSOL.set.EMP.

Z.-Conditions - In 1 laboratory withiininimal supervision gven'classroan
instruction, the EMP, 'a sample labeled with typical information, the re-

,

quired equipment,a laboratory data sheet (copy is in EMP), and 65'minutes
working time.--/ - ,

,

.

. ..
i (

. ,3. Accepted Performance - Obtaining a result that agrees with + 5 ml of the
median of at least 3 results'obtained by the Initructor on the same /sample..

, , . .
. .

B. INSTRUCTIONAL RESOURCES: .
. .

1".' Available Media:

a: ZMP "Settleable Solidi"; Standard Methods, 14th ed.
2copies per Student of data sheet in EMI, page 16.

b. TC-42, Videocassette Tape Unit "Settleable Solids",
4 segments demoistrating: -

1) Preparation (overview, equipment and sample records)
2) Determination (stepwise prOcedure),
3) Result.(reading and recording)
4),. Cleaning Equipment

; equipment supplies;
.

15 minutes, with

C. INSTRUCTiONAC,APPROACN (SEQUENCING):/,

1. Preparation for Instruction -

a. Diiplicate two copies for each stunt of data sheet in EMP, page 16:

b. Use list .0 equipment in b. (below)1 to supply laboratory stations for
.each student.. ,

c. Ob'bain plait sample for ;lass with solids concentration sufficient to.
facilitate reading,of settled matter by students. .

d. Lapel the samples, including informatii reguiredon the data sheet.

'/

3(4
, /

s

r_

01
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..' C. INSTRUCTIONAL4APpROACH (SEQUENCING) (Cytinued)
,

'

2. Distribute materialsto each student .5 minutes

a. Copy of EMP.

'b. Two copies of daa,Sheet (EMP, page 16)

,.3. Introduction:. Lecture, using EMP 10 min44es

-a. Objectives, page 4
- b. Definitions.; Training Guide I

c. Why tests performed, Training Guidefl
d. Overview of test steps, Flow Sheet; pa05

4. Presentation of Lessons 1 and 2 2 25 minutes

S. Stu4erit-Pffrformance of:

All 6f Lesson 1 - 10 minutes

Lesson 2 (B steps 1, 2, 3; 4) - 15 minutes

'6. Presentation of Lessons 3 and 4 - 20.minutes .

7. Break

Sot..
8. Student Performance of:

' ;
Lesson 2 (8 steps 6, )! 8) -'20 minutes
Lesson 3 - t minutes
Lesson 4 - 5 minytes

Students tdrin, in two completed data sheets. (EMP, page 16), at the end of
Lesson-4. -Check all entries for accuracy. Make any corrections on both
sheets -- one, to be returned to the student and one to be retained for In-

, structor's evaluatipn of student and discussion in Lesson.5..

10. PreseAtatioo of Lesson 51- 10 minutes

1 11. EvaluationAs done by Instructor during student peeformance'sessions accord -'
ing to the standards set down in the individual lessons.

D. IPW EQUIPMENT'AND SUPPLf. REQUIREMEhTS:

(1 WWTP sample)

For each learner: /

1..1 Imhoff,Settling,Cone.-
7 :2. stirring rod, the same length as cone.

Shared:
,

1. Imhoff Cone dupport,-3 place, 1 per 3 students.
,2: Ijohoff Cone brush or 1 "Per3 students. /

3. Clock (the ideal would be for each student to have a m in. interVal timer
with alarm to "signal the 45 minute settling time. Instructor should-have at
least 1 of these for one student tojise as class demOnstration.)

E. IPW REAGENT/REQUIREMENTS: (minimum, mounts per students)

'1 liter WWTP Simple.
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INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Settleable Solids, ml/liter (Imhoff Settling Cone)

UNIT OF INSTRUCTION: A. Preparation for the Determination
4

LESSON NUMBER: 1 of 5

ESTIMATED TIME: 20 minutes

JUSTIILCATION FOR THIS INSTRUCTIONAL OBJECTIq: To determine settleable solids
in a sample, the learner must have the required-equipment ready .to use and
must record information about the sample on a laboratory record sheet.

ENTRY LEVEL BEHAVIOR: None

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior: The learner .will recognize the required equipment, in-
siSect it for cleanness and assemble it in a work area. He will, also record
sample identification, type, date.and.time collected,and name of sample
collector.

Nk;..

2. Conditions - In a'Class or plant laboratory, given classroom instruction,
the EMP, equipment, a sample labeled with necessary information, a dai!li
sheet, no-assistance and 10 minutes.

3. Accepted Performance - The learner. must accomplish the terminal behavior
to the satisfaction of an Instructor's rating on assembling the equipment
and with-no blank spaces-or errors in the sample record portion, of the
data sheet.

B. INSTRUCTIONAL RESOURCES:

1. Available Media:
1

a. Copies of the EMP; 2 Copies per student, of data sheet in .EMP, page 16.

b. IC-42, Videocassette Tape Unit "Settleab e Solids", 5 minute Segment
giving an overview of the test, showing quipmeAt to be used and felling
the items of information about the sampl to be recorded on the data ,sheet.

C. INSTRUCTIONAL APP CH: I '

. Presentation: (10 minutes)

1111fra. Assignment - Have students read Procedu "A. Preparation for the ter -

mination ". -,

b. Introduce and run CCTV Cassette segment on "Preparation: Equipment -
Sample 'Records".

c. Question:period on material presented.
.

re due to the Instructor at -thed. Assignment -Two completed data sheets
end of the final laboratory session.

2.'Student'Performance and Evaluation: (10 m

As stated in'Instruction Objective above.
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INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Settleable Solids, ml/liter (Imhoff Settling Cone)

UNIT OF INSTRUCTION: B. Determination

LESSON NUMBER: 2 of 5

ESTIMATED -TIME: 50 minutes*

JUSTIFICATION FOR THIS INAUCTIONAL OBJECTIVE: The learner will have this respon-
sibility.

ENTRY LEVEL BEHAVIOR: ,Recognition and assembly of equipment to be used (lesson 1
of this sers).

A. INSTRUCTION'AMBJECTIVE:

1. Terminal Behavior: The learner will determine Settleable Solids, m1/1 in a
-samnir according to Method 208F (p. 95) in Standard Methods, 14th ed. usin
the irteps and information in CH.SOL.set.EMP

2. Conditions - In a laboratory, learner does the determination given a sample,
the EMP and required equipment in 35* minutes with no assistance.

3. Accepted Performance - He must,accomplish the terminal behavior to the satis-
faction of an Instructor's rating. Also, his result must agree within + 5 ml

lorthe median of at least 3 results obtained by the Instructor on the same
sample.

B. INSTRUCTIONAL RESOURCES: 40(

1. Available Media:

a. Copies of the EMP. lt.

'r

,b. TC-42, Videocassette Tape Unit "Settleable Solids", 4 minute segment illus-
trating the determination in a stepwise manner.

C. INSTRUCTIONAL APPROACH: i,

1. Presentation: 05 minutes)

a. Assignment - Have students read Procedure "B. Determination."

b. ,IntroduCe and run CCTV Cassette segment on "DetermiPition."

c. Question period on material presented.'

2. Student Perfolinance and Evaluation: (35 minutes*)

As stated in Instruction Objectiye above.

/

1

1

-
, .

* .

3. NOTE: Time is based on utiliiing the'45 minute settling period (B, Step 5)
for presentation of lessons 3 and 4. Students then return to the

1 laboratory and finish this lesson, and do lessons 3 and 4-as well.

4.
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INSTRUCTIONAL PACKAGE WORKSHEET

' !

ABJECT MATTER: SettleableSolids, ml/liter (Imhof:f Settling Cone)

UNIT OF INSTRUCTION: C- Results

LESSON NUMBER: .3 of e

ESTIMATED TIME: 20 minutes

JUSTIFICATION -FOR THIS INSTRUCTIONAL OBJECTIVE: Learner will be responsible for
recording data.

ENTRY LEVEL BEHAVIOR: Learner will have performed a determination.on a sample.

A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - The-learner will record the result from.lesson 2.
41

2. Conditions - Given the EMP with a laboratory data sheet and 5 minutes,.

3. Accepted Performance - Learner must.use correct units reporting his answer
to the nearest whole ml 'per liter and also sign the data sheet.

B. INSTRUCTIONAL RESOURCES:

1., Available Media:

a. Copies of the EMP; copies of the data sheet. aiN

b. TC-42, Videocassette Tape Unit "Settleable Solids", 4 minute segment .-

showing how to read results of samples with less than 40 ml/liter settle-
able solids and also of those with more than 40ml/liter solids.

A

,C. INSTRUCTIONAL APPROACH:

1. Presentation: (15 minutes)

a. Assignment - Have gtudents read Procedure Results".
. ,

b. Introduce and run CCTV Cassette segment on "Results".

c. Question period qprmaterial presented.

2. Student Performance and Evaluation-(5 minutes'

As stated in Instructional Objective above

311

..

Page No. 30-9.



c

INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: SettleaOle Solids, ml /liter (Imhoff Settling Cone)

UNIT OF INSTRUCTION: D. Cleaning Equipment

LESSON NUMBER: 4 of '5

ESTIMATED TIME: 10 minutes

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: To facilitate future determinations,
labware.should be rinsed and cleaned as soon as possible after use.

ENTRY LEVEL BEHAVIOR: NOne

A...INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - Learner will dispose of cone contents and rinse cone
and stirring rod with tap water. He will 'then clean the cone and rod
wik soap, water andlian Imhoff cone brush, rinse them with tap water,
sirce to dry and leave to drain-on a sink.

L

-2. Conditions - in a labbratory giventhe EMP, required equipment and 5 minutes.

3. Accepted Performance - Water should drain off of cone or rod without leaving
many droplets.

B. INSTRUCTIONAL RESOURCES:

' 1. Available Media:

a. Copies of EMP.

b. TC-42, Videocassette Tape Unit "Settleable'Solids". 2 minute segment
illustrating cleaning the rod and Imhoff Cone with water, then with
water and soap.

-C. INSTRUCTIONAL APPROACH:

1. Presentation: (5 minutes)

a. AssignMent - Haye students read "D. Cleaning Equipmen

b. Introduce and run CCTV Cassette segment on "Cleaning/ Equipment".

c. Questionperiod.on material presented.

2. Student Performince and paluation? (5 minutes)

As ,stated in Instructional Objective above..

3. Collect two completed data sheets from each student at the end of the
laboratory 'session.
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INSTRUCTIONAL PACKAGE, WORKSHEET

SUBJECT MATTER: Settleable,Solids, ml/liter (Ithhoff SettlingtOne)

UNIT OF INSTRUCTION: F011Ow-up and Summary of Subject Matter

LESSON NUMBER: 5 of 5 -

ESTIMATED TIME: 10 minutes

JUSTIFICATION FOR THIS INSTRXTIONAL OBJECTIVE-:----The-l-earner-s-hould receive his

,4-corrected data sheet and shOuld have an 'opportunity to resolve any questions
he may have.about the subject matter.

ENTRY LEVEL BEHAVIOR: The learner will have performed the procedures)in lessons
1 through 4 of this EMP. 1

1/4 ' -

.A,.. INSTRUCTIONAL OBJECTIVE

1. Terminal BehaqiOr, - Ttie. learner will receive a corrected data sheet fromA
his performance of lessons 1 through 4'and will h e any questions about
the lessons answered.

111

2. Conditions -,,Corrected.data sheet and EMP will be available for a 10 minute
session.

3. Accepted Performance - Active participation in the'wrap-up session as

r
judged by the Ins4ructor.

B. INSTRUCTIONAL RENURCES:
444

1. 'Available-Media:

EMP, corrected data sheets:

4
C. INSTRUCTIONAL APPROACH:

a

1., Presentation: Lecture;-Discussion (10 minutes)

a. Return corrected data sheets, retaining one set of copies for self.

b: Discuss results ifAppropriate.

c. Answer any questiohs.

2. Student Evaluat on - Satisfactory participation in the session as judged' -'
by the Instruct°

a
31
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A PROTOTYP4FOR DEVELORMENT OF
ROUTINE OPERATIONAL:PROCEDURES,

for, thd %

t e

REPORTING-OF SELF-MONITORING DATA

I'
ark

me

as applied in

WASTEWATER TREATMENT FACILITIES
and in the

MONITORING OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET
.

41.

lit Developed by the
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Natjo -Training Center
1., Municfpal Permits and operations Division

Office of Water Program Operations
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A

GUIDELINES FOR
'INSTRUCTIONAL PACKAGE WORKSHEET

1,UBJECT"MATTO Reporting of Self- Monitoring Data

.URft-OF INSTRUCTION: ktry of Data on NPDES. Discharge Monitoring Report

LESSON NUMBER: 1 of 1

Alb

ESTIMATED TIME: 3/4 hour

. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:- ReOrting of'Efiluent Data
at stipulated periods ,is a condition of.a discharge permit.

ENTRY LEVEL BEHAVIOR: St4ent must be ablt to add, subtract, multiply, and
divide using whole and'decimalnumbers.

A. INSTRUCTIONAL OBJECTIVE r

1. Terminal Behavior - Student will be able to report self-monitoring
data in the proscr ed manner.

2. Conditions - C14ss oom

. 3. Accepted Performace.-. Satisfactory. completion of a Diltharge
Monitoring INportglven a sample set of data.

"B, INSTRUCTIONAL RMIJRCES

1. Available Media - EMPs "Gednetric,Mean"_and "Flow
Measurement". OT-14, OverheadIransparencies - various.

.
;

2. tuggled Media - Set of self-monitoring data for student'use in'
comp -ting ReportFOrm.

/.r
C. INSTRUCTIONAL APPROACH (Sequencing) I

Rev format of Report Form and data to be entered. Air
a ,' ..

iisi g?tyfrical self-molitoring results, go through the manner in
which the data is to be handled and, entered on the form.

Have students complete a, blank forni, using a set of data supplied'
'for .this purpose. Upon completion, review procedure with studehts.

4


