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»

R (R USER OF THISMANUAL

:'Hacjgrbuad af Eff’t@nt Se}f Mcr}itormg quuwrement

:.'Hith passage of t.he Feder‘&l Haéen Pollutfon Cuntrol Act Amendments of 1972

.-(Pub’ii;: Law'92-500} a new ﬁ&mvtf program was created to replack.and improye

‘trppﬂ ’egé earlre?* pemit system whlch existed under the 1899 Refuse Act.

"._c ‘\/

' ‘x ‘:

t

T = £
N ;l}nder the 3922 ts. the United: States: Ehvwonmenta] Protect1on Agency is

- reQuired to. estabnsh natfenal effiuent 11m1tat10ns and national treatment
performance standarﬂs for all sources of water .pollution, incTudrng not
only municma] dischafges, but also factories, animal feedlots,.and power
'plyits ' These effluent limitations are the maximum amount of a pollutant
: that Jany dwscharger may release into a water, body. .

.In Grder to insure that the‘prescmbed etf]uent limits are met, every

d”wcbai'ger,»s required to obtain an NPDES (National Pollutant f)xscharqe

. Eliminatidn System) Permit. Types of-water discharge sources for which a
Pemit is required mc}udexmunmtpa? wastewater treament facilities; manu-
?ELCturmg {;Tants agﬁcuiture,,forestry, 1n1n€ and fishing operations, and

\ other séryice, wholesate, retéﬂ, and commercial establishments having opera-
Jions whvch resu‘*t in discharge of water to the Nation's bodies of water.

o The NPDES Perﬁnt.ns riot 2 g Jicense to pollute. To the contrary, a Permit

stipulates what may:be discharged, gnd hgw much may be discharged over g
-defined perigd of time, Each Permit is tailored to the discharger, and
sets spemfm Timits, oo each effluent. R

Furthermore‘ the NPDES Penmt &lso requires dischargers to monitor their

efﬂu&ntg. perfomfnq spemfied tests and measurements at designated fre-
.- quencies specified im the individual Permit, and to report the amoant and
nature of all waste components discharged. .
Trazmqgjﬁgg Assocmted with Self- mnor‘lng Requ1rements . ©
Y

Canphgﬁce w;th NPDES muires that aH spec1f1ed tests and measurements be
> performed .ip-accordance -with methods speci®ed by EPA and announced 1n the
" Federal Registen, < 0fly. ‘under very limited conditions are deviations from :
specdf 1ed« methads . a,ccap!;abTe

’ ,y«w .

”These requ‘irements are the basis of an immediate, massive, trammg’ eed to
pmvi&e the. reﬁpmsib]e -waste water treatment '‘personnel with the kmdwledge
and sktlls requfred o cah;ﬂy with the self-monitoring requirement. There
i is at ‘presant a v?ide range of initial capabilities for performing the tests
- and? asur‘zmeme This t'hnges,from the situation in the Yarge, fully-staffed,
fﬂ}yeqnigpe& fadiT#ty’ in which 1ittle or no training is required, tirough -
. 1Y shades -and Tquels ‘to ‘thé Mmited staff in small, inadequately-equipped
fwﬂﬂ:%es in which-at present there §¢ little or no capab1hty for .
’pérfoming the requfrecf tests and measurements.

€~
-.~» e e »a : -
» . " ’: Lo~ . f N
e e . : e ‘-'{.. - . #

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

currently under development by the Environméntal-Peetection Agency and ‘

associated educatiomal institutions,

This Instructor's Gujide is intended to
assist other tra1n1ng organizations in conducting training of waste water
treatment plant operational personnel in the tests, measurements? and report

preparation required for compliance with their HPDES Permits.

g

TRAINING AVAILABLE OR UNDER DEVELOPMENT TO MEET |

SELF-MONITORING REQUIREMENTS

Title
Basic Laberatory Skills for Self-
Monitoring Tests and Measurements

. .
Self-Moni1toring Procedures Basic
Parameters for !Municipal Effluents

Effluent Monitoring Procedures-
Metals Analyses .

Effluent Monitoring Procedures:
“ Nutrients

Effluent Monitoé%ng Procedures:
Flow Measurement and Sampling
Techniques

Any of the analytical courses of
EPA National Training and Opera-
tional Technology.Center for
specific Perm1ts

'Usua11y have completed the ”Bés1c“Parameter5“

-

Workers should take this who:

Have 1ittle or no laboratory experience .
or training, and need to develop basic ol
sk1lls including use of balances; pre-

paration of solutions and reagents; ~

names, characteristics, prepdration . .
and care of common latoratory equipment
supplies. This counse prepares students'
requiring such training for entry into .
the following named courses 1n which . -
procedures for designated tests and
measurements are learned. -

Have basic laboratory skills, as desig-

nated, above, but need to learn one or . -

more of ‘the procedures requ1red for most

or all municipal effluent? 1nc1uuxng 80D,

fecal coliform, pH, suspended solids, Y
flow, -and rgporting of results. ‘ ‘

e

course, but have a Permit which requ1res

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

periodic report on one or mone of the so- -

ca11ed "nutrients" including n1trogen and :
phosphorus. - .

Have made arrangements whereby the required .
Taboratory procedures are performed else- ° -
where by contract ¢r other special-drrange-. *
ment, and who are required only.to coltect and -
care for samples, and to make such tests and ;. °.
measurements as must be made at the sampling

site.

~

Are professional chemists, m1crob1o1og1§ts, -
or key laboratory technicians in large o
treatment facilities where they work full-

time doing a designated series of ana?yt1ca]',-
tests and measurements. '
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A Personal Ndte to the User of this Guide | S ‘
-The ﬁeed’for'pkoviding this training, and the nature of current efforts of
the Environmental Protection Agency to meet this néed have been discussed in
foregdwng paragraphs.

o

It s an overs1mp11f3catwon of a classxc *quotation to say that all that is.
* " needgd to conduct training is to "put Mark Hopkins on one end of a log and a
. studént on the other.¥ -1t is almost as fnuch an oversimplification to say that
* XL a1l jthat is’needed fo conduct a course is,to bring together the students
. and lthe Instruct1ona1 staff in a classroom and 1aboratory equipped with re-"’ .
. " quisite equipment’ and supplwes for the’ 1nstruct1on to be delivered. .
o, . 1
A short ‘Course such as this, 1ﬁvolv1ng hoth classroom 1nstruction and labpra-
tory application, and” wwth critical learning putcomes to be achieved within . ’
‘a Jimited period of time, absoluteTy requires careful, detailed planming, ’
‘preparatton, and‘1mp¥ementat1on "Meticulous attention to detail and effective
staff .teamwork are essential at every step of course planning, deve]opment

and tmplementat1on g

¢ °

v o "“Ihe purpoSe of th%s Staff Gutde is to provide you, the training staff member,
- wWith useful, practical assistance «in presenting thi1s course in your own
facjlltxes The Guide is a resource. It 35 not a blueprint to be followed
T1g)d1y or unthinkingly. Even with this guide or any other form of assistance, - .
you~w111 have ta plan, tp think and to prepare in order to perform effectively g
. .in'cohdicting this course, On the other hand, this Guide should be helpful in
‘/redUCzng ‘the amount ef original development work you will have to do, and it ° .
shoutd be, helpful n suggesting factors in course planning and preientatxon
wh?eh otherwise might be ignored or glossed aver. ) >
. Yoy are inyjted, 1n fact requested, to participate actxve]y in making, this
Guide. a 11v1ng document which effectively represents the best experi®nce.of
. all" in planning, preparing for, conducting and terminating this course.
. Please provide this offxce ith your constructive suggestions for strength-
. ening and improyjing uponhis Guide, based on your own exper1ences in conducting
the course. Your recommendations will be fully considered in future editions 4
of this and other Staff Guides for other.gourses of this series, In the .
event that questions arise in interpretation of any aspect of this Instructors’
\Gu1de please write or ca11 v

>

-

. Dlnector,‘ﬂatwonal Tra1n1ng and Operat1ona] TechnoTogy Centér
" .. . ' Office of Water Program QOperations ~ , ) s »
. v 7 U.S. Environmental Protection Agency - , . T
DA Cvncinnatn, O 45268 A 1w R e

-} ,»’!~ L . . .o
SIS felepbone’ (513) 684-7501

~ A Farmat of»th15454nual L.

This manuéW consists of two major parts. Part I is goncerned with administrative
- aspects of plannxng, preparing;. and gonducting the/' ourse. Part Il consists of
. © " juidafice to thie instructional staff on the technical content, 1earn1n9 objectives
: . to'be. athieved by the students, and Jesson- -by~lesson 1nstnuctiona1 guides for -
each of the 5evera¥ seff-monitoring procedures covered in this oourse ‘

Do N & - v

‘%




- /\ . ’.‘ Kl . ) - . ‘ a
Part I, which 1mmed1ate1y follows u1j1 have test value to those conducting .-
th1s course forithe first time.or for. the firs feW'times Hith’ practice in “
conducting the tra?nlng most organizatiens witl deve?op thei{r own adaptat!ons
and ramifications of this plan to meet their owrd requ1rements and the specffic
swtuat1on ., . . ’ :

- co ¥

It 1s_strongly urged ‘that each tnstitution conduotwng th1s tra1n1ng cotirse
develop 1ts own formal,version of such a guide as this. ~Staff does change;
new personnet require 1ndectrination and. trawnwng on standard procedures of
the organizatiop they have golned Rules and ‘procedures promulgated by , o
requlatory authority do change’ such changes wilT require adjustment 4in course $
content. _Mith repetition of spectfied tasks, many staff members, however . .
dedicated, do s1ip 1nto unconscious variations in practice g gmissions m-
detarls which can subtly thange- theg character.of the course. A.fgrmal plan
~and ‘guide, consciously studiéd and Followed, can help the tra1n1ng 7nstruct0r
" and the administrator to avoid many p1tfa11s . .
“Inteiligent use of a plan such as thws. with var&atwons as proven necessary,’
can go far in keeping this course in: harmony with the needs of the students
and with requirements of regulatory authorities. Above a]] the course should
rewain free of the distractions and last-minute correctidns of errors or L -
or 17 5i0ns dwscovered at untxmely stages in cour3g>preparat1on and preaentatlon >

s
. o - . J
& .
&, - i -
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PART I - COURSE PLANNINr AND MANAGEMENT , I ‘ -
A Course Plan and Nori(mg $'chedu1és R
© This section considers Five tppics‘:
Responsibﬂ'itdies‘in SET’f—rhonii:oring traim‘ng
It s an inherent responmbr‘nty of. any teacher to provide a learning

- situation which gives’ g&g student ., the best. possibleyopportunity to develop i
o the target’ lever! of kn Tedge ahd sktlls. '

Py

? In add1t1on, and not to be oveﬂo.oked,,thm course involves a responsibility

. © tp, the regulaterx agency~-to.assure’ that students acquire spec1fied knowledge
ST and skills ard ‘that. theseskills. are  acquired to a level such that data re-

o ported by the student wﬂT be aCCepted as re}iable by the regulatory authority. ‘

v, »
- \a o 7=

Announcmg the course E S : . Q

5 Cliad
T b T \

. T;h sectaon,gWas exampT&s of course announcements, and identifies specific
/ﬂﬁgﬁmtwn wmch shouw ke prowdecf in any course announcement,

Supmary p1aﬂ for tha course BT . :

This is a one- page summary of the ‘course pTan 1n which the reader can
. discovér the subjéct. matter, averagey days and approximate time allocations .
.- and the demgnat%on of the mstructwonaT speciatty involved in presenting . .
- .~ the 1notruct‘ion

. 1]
Sample course scbedu’le v :5 . ,J

< -

L This covers the same mformtwn as the sugmary plan. The format is
& fferent, providing a day-by-ddy, houw-by-hour ¢lass schedule. Th1s
-, schedule-format has been found rmost practical at EPA training centérs
for more than 20 years It worka, _!t: s, recommended for yoyr use. . £

Milestones in course p]annmg p}id preparﬂmn / 4

Each r'ember of. the traming ;taf*f has mdnndua} and cooperatwe duties in
planning and cbndéx:tihg the gourse. - Much of .the responsibility of each
staff member.is outTined later.in this Buide in the section on Training
Staff (Outiine 6). The mﬂg;tone chart shown here is an example of a plan

- to accomplisn necessary tasks in a timely manner. It is necessary that
each.training institutfon develop its own 1pgistics of course preparation
pe to meet. the s1tuatwn at hand It »15 urged that a formal milestone chart
o be deve}opad C "'L - - .
P - . . A o 7/
; 1. Responmbihﬂésnu ‘Seifagdon’itormg Yrammg ) - P
. _‘- 'y,ic (RSN .

) a. hnp’Hcations, of NPDE§ ‘ 3 . . .

>

( i,
7 Each Permit tssuezi !mdb’r.the Nat;ionai Pollutant Discharge Elimination
System (NPDES} includes” a’ firogram-of required self-monitoring arfalyses ).
L of effluents md reparting of results at prescﬁbed intervals. .

3_"" AT EMP 164 1) 2.7. 7] N PR . )

I |




. . . L
1) The methodology to be followed ip performlng the se]f~mon1tpr1ng . . (
tests and measurements is descr1bed 1n 1ssuanees in the Federal
Reg1ster (FR). N . \ ) s
) . X ¥ - AN -~ .
2) In some cases, .two or more alternative pracadlures are available -
to the analyst for compliance with monitoring requirements.

A

3) Provisions do exist whereby the regulatory agencies (State and EPA) t
can recommend and permit use of methods not listed in the FR., Pro-
cedures for orderly application of accepted methods are descr1bed ™~ v
in the FR 1ssuance at the end of this section. It cannot bestoo’ :
strongly emphasized that the Permit-holder does not have- the ) -

authority ta make a unilateral decision to introduce ana]yt1ca]
procedures not found in the FR issuances or not specifically
authorized by the appropriate regulatory authorities.

3 »

. Training Response to NPDES/FR Requirements

1) Methods taught 1n this and associated courses de 10” by EPA N
are limited to those most recently prescribed 1n Wssuances “of
‘the FR. . Q =

. N

2) Usually,\when alternativé methods are available, the course w1l
include only one of the alternatives. In planning the details of -
a specific course offering, a training representative should in
every ease consult with wresponsible representatives of the L
-regulatory agency in the area in which the course 1s conducted. ‘
Th)s consultation should include determination of:

a) Nh}ch,‘if any, of mc e than one alternative analytigal method ! o ‘
1s preferred (or reiired) by the regulatory agency for the
Permit-holders under 1ts 3ur1sd1ct10n7

b) What, 1f any, changes have occurred slnce the .last course
offerings which require adjustment in course content?

c) What advice does, the regulatory agency Have to offer about = T

/

the ‘planned course presentation based on problems eAcountered 3
in implementation of self-monitoring procedures, and in observa-
tions of performance of past graduates from previous offer1ngs
of the course? v .
. A ) -
3) The training institution which fails to apply these elementary
practices, with a result of sometimes teaching inappropriate
methods, stands in danger of comm1tt1ng a serious disserviee to
those it purports to serves P

a) To the students enrolled in the course; and

b) To the Permit-holding organization, which is be1ng .
led to believe that through this training the quahfymgh
» student will perform sél1f monitoring tests and measureménts in
accordance w1th1hetKods approved by the regulatory authority. ’ '




¢

+c. Responsibilities in Accreditation of Students

< . 1) Successful cdmp]eticn of this éourse of training wjll be a factor
) P used by many_regulatory agencies in.the accreditation or certifi- -
* _ cation of treatment plant personnel .to perform self-monitoring °
‘ tests and measurements, { »
R 2) The instructional staff has a'respoﬁs1b111ty to provide a learning

experience through which the qualifying student will have every
expectation of being able to perform the required self-monitoring
procedures in a satisfactory manner on return to his normal working
environment. .

t 3) Student Evaluation aﬁd Testing R
For permanent record 01 dualnficat1on and performance, a record '
of student performance should be made . :
a) Tests (Both written and applied) should be criterion fests, ‘
i.e., designed to demohstrate ability of the student to pérform AN
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, solvingZof
' | problems, and s1mi1ar‘matters are appropriate to written tests.

c} Many students will take alarm®Bt written tests, and may not
- perform up to expectations due to this alarm. Ope means of b
alleviating this fear-is to give open-book quizzey but to expect -
a high standard of performance. It i<'pointed out here that it 3 9
is more dmportant for the student to know where to refer for
- needed facts and to checkgthese facts,.than.1t is to demonstrate . D
rote memory. The memory will come with practice of the test
procedures. %ghe student should learn“to check the facts when
in doubt, rather than to risk a blunder. -

> d) Much of the §tuden4&wa1uat1on'w1]i'be based on performance 1n
the laboratory. It witl be appropriate to keep records on such
factors in student perfoaggnce as:

) (1) Accuracy in fo11%wing directions as given, '
’ (2) ®emonstration of acceptable manipwlative skills, )
, ' R W '
(3) Repbrting of labgratory results falling within acceptable’
relationship to a class norm; and other factors as
de ined by the instructor. - '

o

. e) Fach instructor is responsible for reporting the quality of

2’ , performance of each student for the procedures for which he
" has primary responsibility. These reports should be written, and
i they should be made a part of the permanent course record. This

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

. ? =~ 4
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> o .o
given session, one instructor will be the designated primary .
. instructor, with others in a supporting role.’ To nmake a System
. . Tike this work satisfactorily in evaluation of students and to ° , ‘
. assure consistence in student instruction each member of the
' instructional team has defn1nte, if implied, responsibilifies.

These 'cTude s

‘!) The primary instructor’ 1s the individual who reports on
acceptability or non-acceptability of student performance.

.(2) The 1nstructor-assistant(s) must instruct students in the
. same way as designated by the primary instructor. Introduction
J ‘ 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 orovide maximum opportunity to
correct problems which might result in failure of the student
to qualify 1n a given analytical procedure.

(4) Primary 1nstructor and 1nstructor-assistants have, of course,
a continuing responsibility of presefying the highest standards
of professional and ethical relationships with each other *
throughout the course. Differences of opinion will arise among
individuals of any 1nstructional staff. - These differences must

ﬁ be resolved outside tie classroom and laboratory. Furthermore,,
these differences are not subjects for airing with students at .
any time. .
4) Tpe Nonqualifying Student *
- a) There is a job/financial 1rp11é%t1on to any student failing to ‘
. _ qualify for any of the analytical tedts and measurements included
. : . 1n this course. Therefore 1nstructors should be particularly

S

careful to document .the reasons for any nonqualification.

. . b) Any nonqualifying student should be entitled to be informed on
" the reasons why he 1s judged nonqualifying.

c¢) Ideally, an opportunity should be provided for nonquaiiiying

students to have another chance to correct deficiencies in
thefr pérformance. 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

. in afutdre offering of the course with participation only in

* the module which was failed the first time around.

/
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Title 40—Protection of Environment

CHAPTER |—ENVIRONMENTAL
PROTEC’TIQN AGENCY

SUBCHAPTER D—WAyER‘PROGRAus N
. CFRL 630 4, N *
FART 136—GUIDELINES ESTABLISHING

* TEST PROCEDURES FOR THE ANALYSIS
Of POLLUTANTS

Amendment of Regulations
O Jure 9 1975 proposed amendimefts

"t the Chude lines Estabhishing Test Pro-

cedures for the Analvsis of Pollutants
'40 CFR 136 were published in the Fep-
+ %21 REGISTER 40 FR 24535} as required
by sectiom 304:g: of the Federal Water
Pollution Control Act Amendments of
972 186 Stat 816 et seq, Pub L 92-500
1972y hereinafter referred to a~ the Act

Section 304+%: of the At requires that

the Admutustrator  <hall  promulgate
cndelines establi~hing test procediires
Dor e analves, of polittants that -hail

ckide jactors which mu~t we provided
e 41y any certification pursuant to sec-
tion 401 of the At or 20 any permit ap-

phioation 1o~ 1t o secton 402 of tne
At Suon et proacerdure~ are to be used
Uy permit aphilc ants to demornstrate that

eMuciit ¢ charges meet applicable pol-
lutant aicharge | m.tatinne and by tne
States and ot enforcement acti.itie
in routive or roadom moritonirg of ef-
fluents to ver., complance v .t pollu-
tion control measures

Interected per-ons ere reciested to
sabmit written commerts uggestions or
objections to tre propnsed amenaments
by September 7 1375 One hundred and
thyty -five letters were recenhved fiomn
(o:gmex:zf-rk Ite filloaing categnries of
organizations were represented by the
commenters Federal agerec.es accounted
for twenty-four responses State agen-
cies accounted for twenty -six responses,
local agencies accounted for seventeen
responses. regulated major dischargers
accounted for forty-ceven responses,
trade and professional organizations ac-
counted for ewght responses. analytical
instrument manufacturers and vendors
accounted for seven responses, and an-
alvtical service laboratories accounted
for six responses

All comments wete carefull. evaluated
v a technical review committee. Based
upon the re):ew of comments, the follow -
ing princyfal changes to the proposed
«mendmehits were made

A Defimfions Section 136 2 has been
amended t5 update references Twenty
commenters repre<enting the entire
cpectrum of respotnding groupe pointed
out that the references ted 1n §3 136 2
«f 1362'g and 1362+h) were out-of-
date $%1362¢f: 1362g- and 136 2¢h»,
respectively have been amended to show
the following editigns of the standard
references “'14th Edition of Standard
Methods for the Examination of Water
and Waste Water, ' 1874 EPA Manual
of Methods for the Angalysis of Water and
Waste, ' wna 'Part 31 1975 Annual Book
of ABTM Standards "

(B) Idenlification of Test Procedures
Both the content and format of § 1383,
“Table ¥, List' of Approved Test Proce-

FEDERAL REGISTER VOL 41
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Manufacturers’
. procedure for measurement af color, m?

" RULES AND REGULATIONS
. -
dures” have been revised in response to
twenty-one comments r ved {rom
State and local governments, \major regu-
lated dischargers, professional and trade
assoclations, and analytical taboratories
Table I has been revised by
t1» The addition of a fourth column
of references which includes procedures
of the United States Geological Survey
which are equivalent to previously ap-
proved meihods 4
2y The addition of a fifth column of
miscelianeous references to procedures
which are egnivalent to previously ap-
proved methods
13+ Listing genertcally related param-
eters alphabetically withth four subcate-

gories bacterigz metals ra,mological and
residue, and by listing these shbcat,egoqz
headings 1n alphabetic sequence

g‘el-

ative to the remainitg parameters N
4 Deletinig the parameter “Algiocides”
4ana by entering the single relevmﬁ\algl-'
cide  Pentachlorophenol by jts dhemi-
cal name LT

C Claritficaution of Test Paramefrs
The cornaitiens for analysis of Seve
parameters hate beenr more specifically
defined as a re<ult of commenta recened
v the Agency

1) In response o five commenters
representing Suwate or local governments
major dischargers, or .anal, tical Mpstru-
ment manufacturers. the end-point for
tiie alkalinity determinatin 1s specifi-
cally designated as pH 4 5

+Z1 Manual digestion and . tudlation
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 procedures

3+ In response o eight commenters
repregentative of FederaFand State gav-
ernment- major dischargers, and ana-
Iytical instrument manufacturers man-
ual distillation at pH 85 s pow speffied
for ammonia measurement ’

‘D Nelv Parameters and Analytical
Procedures Forty-four nes parameters
have been added to Table I In addition
to the designation of analytical proce-
dures for these new parameters, the fol-
lowing modifications have been made yn.
analytical procedures designated in re-.
sponse Lo comments

‘1' The ortho-tohdine P
not approved for the meagfirement of
residual chlorine because of Jts poor ac-
curacy and precision Its afproval” had
been requested hy seven commenters rep-
resenting major dischargers State or
local governments and analytical instru-
ment manufacturers Instead. the N.N-
diethyl-p-phenylenediamine (DPD)
method 15 approved ag an interiny pro-
cedure pending more intensjve laboratory
testing It has many of the advantages
of the ortho-tolidine procedure such as
low cost ease of operation. and also is of
acceptable precision and accuracy.

«2+ The Eanvironmental Protection
Agency concurred with the American Dye
request to approve its

copies of the procedure are now availabl
at the Environmental Monitoring and
-

ure was
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3y In POnse to three requests from
Federal, State governments and dls-
chargers, “hardnees.” may be measured

a8 the sum of calcium and magnesium
analyzed by atoni.c absorption and €x-
pressed as their carbonates
(4» The proposal to lim.U measure-
ment of feca} coliform bacteria in the
presence of lorine to only the ' Most
Probable Number’ (MPN; procedure has
been withdrawn in respotice to requests
from forty-five commenters mchiding
State pollution gontrol agencies permit
holders, analysts treatment. plant op-
ergtors and & manufacturer of analyt-
ical supplies The membrane filter {MF!
procedure will continue to be an ap-
proved technique for the routine meas-
urement of fecal coliffiorm in the pr
senge of chlorine However the
procedure must be tused to resolve con-
troversial situations The techniqu
selected~by the analy<t must be reported
with the data
t5 A total of fifteen objections re-
Presenting the entire spectrum of com-
ters. addressed the drying tempera-
tures used for measurement of residues
The yae of different temperatures in dry -
i#¥ of total residue dicsnlved residue and
suspended residue was cited as not allow -
ing direct intercomparability Betaeen
thege measuremelits Because the intent
of designating the three s#parate residue
parameters is to measure separate waste
characteristics (low drying temperatires
to measure volatile substances, high dry -
ing temperatures to measure anhydrous
inorganic substances: the dxﬂe;ence n
drying temperatures fo¥ these residue
parameters must be preserved
(E) Deletion of Measurement Tech-
niques Some measurement techniques
thht had been proposed have been de-
leted in response to objections rased
during the public comment period
4(1) The proppsed infrared spec-
trophotometric analysis - for ol and
gredse has been withdrawn Eleven com-
menters representing Federal or State
agencies and major dischlrgers claimed

that this' parameter is defined by the’

measurement procedure Any alteration
in the procedure would change the def-
fnition of the parameter The Environ-
mendal Protection Agency agreed

(2) The proposed separate parameter
for sulfide at concentrations jbelow }
mg’l, has been withdrawn Methylene
blue spectrophotometry i3 now included
in Table 1 as an approved procedure for

sulfide analysis The tithimetric todine '

procedure for sulfide snalysls may only
be used for analysis of sulfide at cancen-
tratlons in excess of one milligram per
liter

(F) Sample Preserzgat!on and Holding
Times Criteris for sample preservation
and sample holding times were requested
by several commtenters The reference for
sample preservation and holding time
criteria applicable %o the Table I param-
eters is given in lootnote (1) of Table I

(GQ) Alternate Test Procedures Com-
ments pertaining'to § 136 4, Application
for Alternate Test Procedures. included
ohjectiona to varimtr obstacles within

1976
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these procedures for expediticus ap--—Waterside Mall,

proval of alternate test procedures Four
analytical instrument manufacturers
commented that by himiting of appllcﬂ-
tion for revies and or approvgl of alter-
nate test procedures to NPDLS permit
holders § 136 4 became an :mpediment to
the commercial development of new or
improved measurement dévices based on
new measulement principles Applica-
tions for <ucrh review and or approval
will now be accepted from any person
The* infent of the alternate test pro-
cedure . to allow the ute of messure-
ment systems which are kndwn jfo be
equivalent to the approved test pro.e-
dures in ua‘sﬁe water discharges

Applicatiohs-for approval of alternate
test procedurgs applicable tospecific dis-
charges w1}l continue to be made only by
NPDES permit™iolders and approval of
such applications will be made on a
case-by-case paci1c by the Reglonal Ad-
munistrator i1 whose Region the dis-
charge s made

Applications for approval of alternate
test procedures which ’are intended for
nationwide use can now be submitted by
any person directly to the Director of the
Environmental Monitoring and Support
laboratory tn Cincinnat{ Such applica-
tions should Include'a complete methods
write-up. any literature references, com-
parability data between the proposed al-
ternate test procedure and K 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 categortes of waste
water for wiich {t is intended The Di-
rector of the Environmental Monitoring
and Support Laboratory, after review of
submitted information, will recommend
Approval or rejection of the application
to the Administrator. or he will retwrn
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, Cincinnatt, Since the
Agency considers these procedures for
approval of altdrnate test procedures for
nationwide use to be interi edures.
we will welcome suggestions for criterta
for approval of alternate test procedures
for natiomwide use "Interested persons
should sibmit thelr written comments in
triplicate on or before June 1, 1877 to:
Dr Robert'B Medz. Environmental'Pro-
tection Technologist, Monitoring Quality
Assurance ‘Btandardization, - Office of
Monitoring and Technical Bupport (RD-
680), Environmental Protection Agency.
Washington, D C 20460

,(H) Freedom of Information A copy
of all public comments, an analysis by
parameter of those comments, and docu-
ments providing further iInformation on
the rationale for the changes made In
the final regulation are available for
inspection and copying st the Environ-
mental Protection Agency Public Infore
mation Reference Unit, Room 2922,

FEDERAL REQISTER,

.

; RULES AND REGULATIONS

40 M Street. SW,
Washington, D C. 20460, during normal
business hours. The EPA Infdrmation
regulatson 40 CFR 2 provides that a rea-
sonable fee may be charged for copying
such documents

Effective date These amendménts be-
come effective on Apry 1, 1977

« Dated November 19,1978

JOHN QUARLES,
Acting Administrator,
Enutironmental Profection Agency

Chapter 1, Bubchapter D, of Title 40
Code of Federal Regulauons is amended
as follows..

1 In 21362, paragraphs ofr gy,
‘h' are amended to read as followns

1136 2

. L3

«{) Standard Methods ' means Stand-
ard Metho¥s for Ythe Ezamination “of
Water and Waste Water, 14th Edition,
1976 This publication is avallable from
the American Public Health Assoclatiop,
1015 18th Street, NW , Washington, DC
20036

‘g) "ASTM" means Annual Book of
Standards, Part 31, Water. 1975 This
publication is available ffom the ‘Amerl-
can Boclety for Testing and Materials, -
1916 Race Street, Philadelphia, Pennsyl-
vania 19103

th) “EPA Methods' means Methods
for Chemical Anglysis of Water and
Waste, 1974 Methods Development and
Quality Assurance Research Laboratory,

and

De fintiona
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National Environmental Research Cen-
ter, Cincinnatd, Ohio 45268 U8 Enti-
ronmental Protection Ageéncy. Office of
Technology Transfer Industrial Envi-
ronmental Research Laboratory, Cincin~
natl, Ohia 45288 This publication 1s
avaiinble from the Office of Technology
Transter

2 In §1363
paragraph b
p;aragraph ¢
lows

51363

tby * * * Under such c'reumstances
additional test procedures for analysis
of pollutants may be specified by the
Reglonal Administrator or the Director
upon the recommendation of the Direc-
tor of the Environmental Monitoring and
Support Laboratory, Cincinnati -

t¢) ¥nder certain circumstances the
Adrhintstrator mav approve upon rec-
bmmendation by the Director Environ-
mental Monitoring and Support Labora-
tory, Cincinnati, additional alternate te<t
procedures for natlonwide use

3 Table Tof §.1363 is revised by listing
the parameters alphabetically by adding
‘44 new parameters. by adding a fourth
column under references listing equiva-
.lent Unijed States Geological Survey
methods by adding a fifth column under
referefices listing miscellaneous equita-
lent methods, by deleting footnotes 1
through 7 and adding 24 new {notnotes<
to read as follows

the second .entence of
tv amended and & new
iv. added to read as fol-

fdentiticshon of 1ot pProe edurc

Tavsra I —1last of approred lestlproceduics’

- ——— -

Refeli Deee
1174 Atk o4 (page o ) Oiber
Pariretst ar 4 units LU EFPA  sandard approvert
. u methody methods Pt 31 VRO pethad
. N N 178 niethode ¥
ABTM
- — ’y —_—— e P
1 Acidty e CaCO), mfli- Kiectrametric end point [ o L S HE, 0 bor)
ETRIDS por {pH of 82) or phenok
thalain sma pomt.
2 Alkalinity, sa CaCO!} wili- R&I—ﬁvk ttration 3 r5 m [ [N"io)
grams per Hter. % pH 45) manusl. L3
o sotamated or eguiva
- lent sutomsted me
3 Apmonis ‘ag N, niigrems- dista(fon ¢ (st pH 410
o r liter wed by - 158 (1% ) @ 118 *014)
N hec- 1L~ -
- trode, Automated phe 168 618
nolels.
BACTFRIA N
4 ¢ obform (facal)s, nomber pg MPN $menitjaw it r 07
100 mi. . 2, (&%
& (Glilorm faeallé in pressnce o 18 L 77}
of ehkﬂm nuinher per M0 f 028 937
i
¢ Colform rtotall # number per 4o ® s16
100 m3. ™ 7 (38)
= Coliform ftotal}* in presence MPN ¢ membrang filter _ . .9s .,
ol ehlogino nymber ped 100 With enfichment. R . 3
& Pml nrvpuwn-rli Yamber MPN Y memblrans Siter "3
per 108 m Piste count L L ' (50,
. "7 -
& Bengidine, milligrama per liter O 1idation—eolopmetrie ¥ 1
10 Hiochemical orygen damand, Winkier (Aride modifies . . 143 T Y (0 . .
5.4 (BODy), nfilligrams par LoD or eiectrode method N »(17)
it
11 Broinids milligraras per liter  Titrimetrie loline jodate 14 . b 723 (') "
12 Chemical o1ygen demand Dichromate raflur _ 2 550 472 124 s 61
(O, milligrams per liter R »(17)
13 € hiaride mbligrama per liter 2:;1ver nitrete, mevemrie ni- - 08 267 _ .
- trate or sctomated eoion 2 04 s 1 (818)
meatric ferricyanide. LY " b (48 .

S foatnntec ¢ o nd of table

vOuL 41,

17
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4 In $138 4~ the fecond sentende pt, Imte test procedure under this varagraph
*oaragrafh “to’ 15, amended by Ueleting - (d) shall
the wurd “subchapter ' Hpmediately fol- 417 Provide the name and address of
. lowing the phrase “protedure under thiz” - the respongible person or firm making
=04 - imroedisiely preceding ghe word theappllcation
“shall® and frepl&ced vui phisse 11 Identify the poliutant:ss or pa-
“ppragraph < 51384 s Amended pameler(s) for which nationwide ap-
by sading 4° near a}"nzraph eds t§ veAd provhl of an rnate testing procedure
| as fallows: s ip hefnyg reques
' A ' t3). Provide a detalled descryption of
VE }'“'", Appliation Ihr wlicrute 1w ’N)B proposed alternate * procedure  to-
oo peeeeduees T -+ . galier with referenées-to published or
ARG AR ,-,omenat!tdtet canfirming the general ap-
SN (IR i Any applieatyan for arafiet ™y plicabilily.of ‘the alternaté thst procedure
” }.\iwe ust pm;:edure und?:r this paf‘ngrgph }o #i# plllutant's; or parameter's) in

(e shadl - 'White water discharges from representa-
td) Af app}wapon ;or nprovwatnn t.tve nnd spedified ihdustrial o1 othel
; nlternate . test proceduse for nl.uonwtca.
4. use myy-be miads letter th UipHeatd ! - Y‘) va}pe comparability dats for the
ta the mmctpi* En m‘:ﬁw Monisér: pgrformance of the prpposed altérnate
ing 8ypport’ Cinclanatt,  test procedurd eompared to the perform-
'0&445‘26& Ahy applicetion for an aiéew snee of the ‘appioved test procedures

‘ . ’ .

ta Msorur oo T,

B e p T ennes o s

A

\ :

. 52785
§1365 [ Amended] '

5 In § 13685, paragraph 'a» 1samended

by inserting the phrase ‘ proposed by the

responsible person or firm makiug the
discharge” immediately aflef the words
“test procedure ' and before the period
thét ends the paragraph -

8 In§ 1365, paragraph b 1~ amended
by inserting in the fiist sentence the
ohrase 'proposed by the respongible per-
sonr or firm making“the dischdrge 1m-
mediately after the words ‘such applica-
fion und immediately before the comma
The second <bntence of paragraph (b
15 ‘amended by deleting the phrase

Methods Development and Quality Ac-
surance Research Laboratory immed:-
ately after the phrase “State Permit
Program und to the Ditector of the' at
~the end of the centence and inserting in
its place, the phrase Environmental
Monttoring  a1.d Support Laboratory
(‘mvmnatl '

T In§1365 puaagrapn foo 1« arpended
hb» tserting thg phra~e proposed b, 'he
responsible person or fi'm making the
disccharge immediately after the phrace
“apphcarion for ap alterrate te<t pros
cedure and rimediately  hefoe thr
romma  drd by deleting the phra-e
Method- Developmernt and Quality A
curarree Labofagory * immtediately afte:
the phra~e " applicatton to, the Diter to.
of the and immediately before tie
phrase [ for 1eview antd recommenria-
Llon andginserting in its place the phiu-r
‘Envirenmenthl Monitorirg ahid Sup,ob

Labotatory Cinairnat:

8 In§1365 the first eentence of hara-
graph d » amended by 1ncerting tne
phia e pioposed by the responuble
persor’ o1 fim making the discharge
unmediately after the phrase “apphca-
tioh for an altergate test procedure
and immediately before the comma

The second =ertence of paragraph d:
1s amended by deleting the phiase

Methods Development and Quality,As-
surance Research Laboratory immed:-
ateiy after the phrase ‘to the Regionigl
Administrator by the Director of the
and mmediately preceding tre petiod
ending the sentence and inserting in s
place the phrase ' Ensironmental Moni-
toring wud Support Laborators  Cin-
cinnatt ’

The third sentence of parag aph td»
1s amended by deleting t-e phiase

Methods Develupment and Quality As-
surance Research Laboratory,’ immed:-
ately after the phrase “‘forwarded to the
Qirectol  and immediately before the
second comma @nd by inserting in its
place the phiase, * Environmental Morni-’
torlng and Bupport Laboratory Cin-
cinnaty

8 Bection 1365 1s amended by the
addition of a new paragiaph ¢ {0 read
as follows & .
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§136.5 Approval of alteruate test pro-
cedures.

te) Within ninety days of the receipt.

by the Director of the Environmental
Monitoring and Supports Laboratory,
Cincinnati of an application for &n
slternate test procedure for nationwide
use, the Director of the Environmental
Monit#ring and Suppart Laboratory,
Cincinnati shall notify the applicant of
his recommendation to the Adiinis-
trator §0 approve or reject the applica-
tion, or shall specify additional informa-
tion which is required to determine
whether to approve the proposed test
procedure, After such notification, an
alternate method determined by the Ad-
ministrator to satisfy the applicable re-
quirements of'this part shall be approved
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 Fxperar

‘Recismxr not later than 15 days after

such notification and determination is
made. .
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o 2- Anﬁ“a’unting thé- 'Cgu'r‘se" )

a, Course Avai‘lab1hty N Y- |

- (Z"wa‘lf 'Course ava1lab111ty is most 11ke1y to be estadlished through one - -f'

,‘ .
. \

N S of tho. mechanisms cT i , . s
1) Hanigement ar regulatory authority determxnes that training ‘s

. “.5 required, makes arrangements for course. presentat1on and instrugts

desTignated pegag?ne] to appear at a spec1f1ed time and place for

. traingag, or,

- ’
" ": :f- 2) The cburse may be planned by a trainwng organizatien which sched- ",
- ': . u]es and publicly -anndunces the course eithdr as a special offer1nn
. I‘; “or as an e%émeht of ‘an overall cyrriculum of trdiding.
b Respdﬁ51b1]zty for Course Aqnouncement
e ~
CRE A11 tra1n1ng organizations should establish and maintain mailing i
ists of officials, organizations and interested individuals to whom -
iniﬁg announcements'should be addressed. .
Vv a4t
T -Course anaouhcementg,should be released by the training organlzat1on
- and/or the sponaoring agency (if applicable).

Whe& a specan course- ;?$er1ng is planned at-the request of management -
5 . or regulatery authority with idertified class participants, it usually
: v «1% best for the reguesting auihorlty to make the apnouncement.

- f <. TjDes of Course Announcements : . s

-001) Tra1nﬁng bu1iet1ns or catalogue!‘;re widely uséd by established
| trainihg organizations,-and should be used for announcement of

] ., "this course. when ‘offered as part of an’‘on-going curriculum of
. f } - courses j e . .

Th

N ,':_5 2) SpecWaﬂ f!iérs or brochures shou%d be developed for pubiic .-
.~ ' snhouncement through established mailing lists: Thesé re]eases
T s may.be used - far regu\ar offerings of an on-going: curr1cu1um of

S Sl céurse;, but they are‘particelarly applicable when 2 spec1a1 o T
- ‘:‘ offerxng of the course is.plarined. o .
E '-— " e 'C * . .
.. L 3) The todrse may be ahnounced An a iournal, newsletter or ‘othep
Co : 1perfod1ca1 wxdely read by the personnel for whom the trajnt fs A ‘
. ;\ T : S ntandeﬂ . S .
. IR 4) {hé courgg may.. be announced by persona1 Ietter or other dxrect e ;: N

"i .j coﬁhuniéationrwith a. student assigned to take the training. s

d Timing ‘of CGur‘sa Ahnouncements . ‘

Tradning cafalogues ar bul?etins usua?ly are for a period of one .
cS T yeaf .or more, According}y, the prospective student should have -
R frsm three munths to one year»of adVance notice of the training.
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When the courselis_a",s‘pec%'al.; “,'ﬁéring,an"nouﬁ'cedqthrdug'h\a flier or- . -

- other specfal mechanism, at:least 90 days should be provided between. .
the release’ of the ‘announchfent ‘and the start of-the course.” There'
are at least.two reasons for this: R

~71) Perimi'ts course. appilcants th sécure necessary approvats-for -
* dftendance, and to make -personal ‘scheduling arrangementsi- and,
. % ) - ot o R » B LN .

2) ProyMdes course present tion’ staff with lead time for course , .
preparations, ‘acquiring Special instructional materials, pre-

paration of lvabotat"qu‘ supp?*[’g; and gQuipment, and.retated task;.,

e. Information Provided fn’ Cotrse Announcements

The foﬂoviit'ig,-ij‘é‘é ‘shoild®be helpFut as. a Lheck'l:{st to those pre-,
paring & course annelfncement. Samplés-of an- announcement for this
course as it might appear in“a Catalogue of tourses, and as it might

appear in ajspecial flier are shown in Pdrt I, C of ‘this Guide, under .-
SE PAL, GRPORT, . w ~ - o e . _1 ’ K

RETAR

In the event that the cburse is.anrounced in a periodical, “the editor

may apply constraints,nmistyle and .format which make. it~ impossibié to -
Proyide all-the pertinent information on thé course. .In such cases

. the annduncement’ must provide the name and.address of an office from
which further information.can.be ebtained. The information to he
- provided should be as complétea% that given in a course catalogue

" or flier and, naturally, should ingTude any additional-special. in-
formation ‘specifically reguested.”. . &~ ST

T

R . f ’ . . . - u\ . ' . : 3
The following.wil®.be helpful as a checklist- to.those preparing-an .

-orfginal course g’nhQuhgemht__: - . .

1).Course. t¥tle, dates ang focation T
. A & - vos ¥ -

- .

DU R : PR
Z) Name_of “organjzatdon condgeting the gourse. {and .mame of co- .-
"SP‘ODS'QI‘,. jf.*am‘){‘.ieamﬁ)':w ey Lo 4 A L, )

Al . . > ) N
Lo T .

7 training is seeded and ‘symary bf Course coptent.. T o -

. L 'i"':‘"« B S LN -
--4) Prerequisites’ for- attandarce '((i;pgpial- Aki11s or training which "

the applicant ave for.admissia R

| eI s M) e

5) Description of the tratning environment to be used (classroop,

) rlablorapoty,» field, in-plant, etc.) . = . .

6) ltde;‘ ification of kngwledge and skilis the participant witl haye
" on satisfactory completion of trathing ~ v R

<

_B) How'and where toapfly for admission to this course'® - * .
ro. - :A:':"\‘»’}.‘,',-. . ] Coae - o . - .

[P - v o
n . . v . . N
\\‘ < ’ .. - v . . -

P

LI

e e - E
S .
-

.. 3).Description of intgnded studabigabdty, Yeason why this L L 1 vl

.

-



3. Sumary P]an' fm‘ th@{:eurse ‘:., . T . .

'ru

. y . -

t', - v A convenient f‘o:%nart to-use-in the early stages of devising a course
. -~ plan 1s. a day-today ‘asyighmant of time blocks based on estimates
.. - . by authors -of the*tra?ﬁ“mg time.required for each parameter. (An

Ca ‘ . exampie.is ‘on tﬁewnezgt page.) Using available time as a first criterion

" will allow-a vemety “pf-passible sequences. Then other considerations ~

shou]d be appheﬂ‘ ‘.geme examplgs are: -

T . a. If sone, equipment must b&used in, wore an one test, schedule
RN " . another- ‘topit; betw@h the two. tests to atlow time for the required
‘ clean &b‘\, - ;«\‘ “Lﬁ <
' b Schedula ’ch‘é tupics §e éar:ﬁ 1nstnuctor alternatas between prime [
oo and assistant, responsibifities -to allow time for prepgarations which
RS s mist be dong -r;gﬁ"t before - trmmng sessions. ‘
c. If one. pt;o%edufe*?e;duires skills taught in another procedure, order
.- - the pre;en ations accordingly. .
& N

. ' d. If most stuQentﬁ nped on]y 80% of the procedures taught, schedule
" S : the*remamﬁag -20%8f the procedyres as a group so students can
convenient Ty schedule their attendancg for tra1mng pertment to
their needs. S .

3-1

7.

L v - .- B - - S
[Arirrox: providsa oy e [ - . ‘s .r s - g 5 s .
h : vt [ i e N co e
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A
) ' SELF-JPNITORING PRQCEDURES BASIC PARAMETERS FOR MUNICLPAL EFFLUENTS ,
w
g'\) Summary Plan for Course . 2
* 4
-, Monday Tuegday - ' Wednesday Thursday Friday
7 py ;
Lo Time . Time ' Lo Time Time . . Tame
Activity Hours Activity | Hours Activity Hours @)Actlvxty Hours Activity Hours
Registration 174 Use of the DO Proba. 2 Evaluation of 3/4 Evaluation of 3/4‘4 Evalu‘ation of 3/4
» ’ N Student “ Student ) Student "
. Performa‘ - - | Performance Performance
Course Cooxdinator ) Cheffist B_r& mgef Engineer Enyineer - ‘
- m
Course Objectives 1/4-| pH . L-1/2 |Flow Measurements|3-1/4 | Suspended Splids 4-1/4] ¥ecal Coliform 2
and Organization ‘ Parshall Flume , . ! Geometric Mean
¢ Weir
-
Course Coordinator Chemist - Engineer Chemist Microbiologist
. /‘_ N M
v
Permit Requiremaents 1/2 Fecal Coliform 4 /2 {Residual Chlorire 2 Bacteriological 1/2 BODs (Continued) | 3/4 .
Sampling - o
4 Engineer * Microbiologist Chemist 2 X Microbiologist Chemist
BODs 5-3/4 Fecal Coliform 1-1/2 ] General Principles 1 Suspended Solids.| 1/4
L ¢ ! - (Continued) of Sewage Sampling (Continued) -
Chemist  ° Microbibdlogist Engineer i Chemist
d ']
TES . . . Fecal Coliform 1-1/4] Reporting 2
NOTES : - (Continued) } L, Monitoring Data
1. Program time only is shown. Additional time mequired » iol i .
- for Lunch an reaks. ) , Microbiologist Engineer i
2, Leading instructor only is designatad Qther instructors N Course Closing 1/4™
will provide support te leadlng instructors for all - Exercises <
laborat.ory instruction. " . All Staff . i
w
‘ -

ERIC - ' . o SN

Aruitoxt provided by Eic: . B -
' .




(Sample ‘Schedule)

SELF-MONITORING PROCEDUREg - \\
BASIC PARAMETERS FOR MUNICIPAL EFFLUENTS (164.1)
(Location) )
(Dates)
Course Coordinator:
DAY & TIME SUBJECT INSTRUCTOR ¥
Mindaz .
:30 - 8:45 Registration Course Coordinator
" 8:45 - 9:15 Course Objectives & Organization’ Course Coordinatorys -
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 EvaluZtion of Monday's Performance Engineer
9:15 - 9:30 " Break
9:30 - 11:06  pH ‘ Chemist 4
{}:00 - 12:00 Fecal Coliform Microbioldgist
12:00 - 1:06/' Lunch ’ :
1:00 - 4:30 Fecal Coliform (Continued) Microbiologist
. 3 . L]
Nednesd%y g ’ e
8:30 « 5515 Evaluation of Tuesday's Bngineer - Staff
Performance -
9:15 - 9:30 Break
9:30 - 12:30 Flow Measurements Engineer
Pa;shall Flume -
L Weir
12:30 - 1:30  Lunch .
1:30 - 2:30 F Measurements (Continued Engineer
2:30 - 4:00 Residual Chlorine Chemist
4:00 - 5:00 Fecal Coliform (Continued) ) HiCIObifiogiSt
*NOTE: For actual course presentation, insert the name of the
instructor instead of the technical spe01a1ty, as shown. N

EP(}C

wll Toxt Provided by ERIC

{164.1).5.7.77.

20



Agénda‘
DAY & TIME SUBJECT - INSTRUCTOR
. \ 7
Thursday v
8:30 - 9:15 -Evaluation of Wednesday's Engineer - Staff
Performance .
9:15 - 9:30 Break : -
- 9:30 - 12:00 Suspended Solids Chemi;£
12:00 - 12:45 Lunch ' -
12:45 - 2:45  Suspended Solids (Continued) Chemist
2:45 - 4:00 Fecal Coliform (Continued) Microbiologist
4:00 - 5:00 General Principles of Engineer
Sewage Sampling
. .
Friday ~
8:30 - 9:15 | Evaluation of Thursday's Engineer - Staff
Performance ' :
9:15 - 9:30 ' Break
9:30 - 11:30 {' Fecal Coliform: Geometric Mean Microbiologist
11:30 -.12:30 S-Day BOD Test ,(Concluded) ~7  -Chemist
12:30<fh 1:30' Lunch
1:30 - 1:45 Suspended Solids (CqQncluded) Chemist
1:45 - 2:30 Reporting Self-Mopitoring Data Engineer,
2:30 - 2:45 Course Closing Exercises All Staff

]




.

¢

H"Estones in Course Planning and Preparation. .
The following pages Jigt major areas of course responsibilities in a
chronologica] ‘order to facilitate efficient and timely accomplishment.
The table also serves as an example for assignmemt 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
deta1ls about his/her assigmments.

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 thew
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(individua] course offering. i
Special requirements associated with the NPDES permits, special require-.
ments of the State, and/or the type of equipment readily available will
help the course planners to make choices amang the various available,
alternatives. -

o < »

AT.EMP.(164.1)6.9.77
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Staff Guide
Outline No. -

3

-

:‘1£nd1nq SOUTrees.
- of needs

e

. items 1isted_as “A"

‘¢ inventory chemicals. and n
laboratory- equ»pment/supp11es

« List-and comuit lending

wurces - Order rést of* needs.
}nventory classroom efuipment/

" supplies. List. and compit -
frder rest

EN 4
# . ,

Inventovy student reference
2 Mexts. Order needs.

2 MONTHS ssroae mURSf *

': Fqna?wze Gourse Sthedule 53 ,

( At; enda ).

- Request Taboratoryfnlas5reaw
needs,f‘rom 1eodmg sourcess.

Réquest training- a1ds frum
Iendtnq sourCes

- g HEEKS BEFDRE caunse /

Check out oﬁerafion of all
Q§§it01

.»,; A .

LY

= Equ imant"f :

Prmry and Assissant -

- Instructors go through P
Iabaratary procedures in .
sfudent reference text, usipg

© IPW's 'to standardize fnstruc-

tiuns for. s»tudents -

-

1 MONTH BEFORE CQURSE o

-

’r&qiétemd students. ‘Cont‘fﬂu-

y(.%oda!:e)wstaffofg’~~

‘e

AL

14 through 30.

TN
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- M ~ td - Qutline No.
=,‘ ' BN K v ' I ¥ RN . -
L Cﬁmk on pmgress of stai‘f I IS & 3
. greparatisng for 1nstfuctwna i .. ‘
[ continumg through coursa . | X 6
yPrB-pare all admm,trative -1
" _folhs and materials. ndeded sfv i .
. .-for ccmrse,presentatipn R ox 10, 11, 12
P MR ’ A\
L Pldnidnd Jrehe,arse c?assrpom B ij ;o
. " presentationg using all re- - - ¥ k
" quired traingng, aids. ° L. . ‘
:_,-Finajzz& i L'a_ ok N 9 X 13 through 31 .
!}b;ain 2oy dupl#ate& iﬂsﬁmc-; .
. tiomal materials (data s eéts, /
~‘-‘ .etc,) o v - X X 12, and 13 ‘thru 30
VZ Review sumdry of: . Taborathiy -
© equipment and. sspg}y fieeds’ o o ’
- fpr- Expé(’:t&& dumber-of -7 . - |- -} ) .
1 ‘studénts doing ﬁne se}év:’péd' S g
pr‘otsedures S B -8 -
" Brean att difswate; eq(xir"gd" SEN ¢
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!}:“ , ” ;', 3‘&‘ K . .
f’ Assemb]e Gther student eQu'lp— T
m?ﬁt and SuppﬂéSJ : 8
A 2 REEKS B{FGQE‘COURSE ,
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Refer . to '

Staff Guide " -.

Qutline.No. .

Determine ‘'range of concentra-
tion of desiréd constituent

in effluent sample from sourcd’

of course samples.

Give. Laboratory Assistant
final 1ist of equipment and
supplies to be at each labo-
ratory position. Discuss
arrangement of shared equip-
ment .

1 WEEX BEFORE COURSE -

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

3 _DAYS BEFORE COUPSE

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 dpening exercises.

L,

Participate in course opening|

Complete any required student
records, including roster.

(Continued)

o

~ .
* *
~

w

.7 M

7 (?h
6
6 Y
10, 11, 12

14 through 22;° 27thru 3¢

A



"'Prepare course certtfmates o o ' g _ i o
and’ ‘gwe to, Day s Instructor . : X, ‘ , | 10, 12

“EvERY msc {0 COURSE

Maintain getieral supef*vqsﬂcn N R . )
of course.., i ‘ [ X 1. . 6 .

Prppare unstab}e ‘reagents . . e . ;
and/oe samﬂes on” day of test.] 't . ‘x| ox X x. -1'8, 14-30"as applicable

O'btaia effluent. samples fon . : : . : o
eqch test on day of test . ) b x X X x | 8, 14-30, as appﬁt;abh
A Elhen a&stsﬁgmt fnstvuctor" B SR . ' . S L
- -make [gny student evaludtion ) S » -
records requested by m Tead‘: < . Co L
insiruczor R 4o x ] x| x |V, 6, 12, 14 theu. 30, ¢

“
>
7

b

When prma‘ry mstructor com- . ) -
. ptle evajuatign recond. f‘cr P RS AN F CETL e
Ceach stidenti - L T A B X x | % 1, 6, 12, 14 thry 3T

. h‘hén priﬂmry ingtructcr, ﬁgn o
cermﬁca}e #f .each student ~ L}, f - 1. . .

; :;vgtsams 'aétorﬂy pé'rfenns 1 SN SR x 11,12 16 thru 30 -
After s1gn1ng oertiﬁcates, ) + : W . R
» give:thém to- next, pnmary ) ’ ! , '
~instructor~. R APUR SN AU SR '
uhen primary ﬁnstructor fnaka RS AN B 4. R
areangements €0 work with each|’.” -| - | b Rk - S
noquanyﬁlb udent ", c ] 1 ] x X "X . 1, M thru 31 . .

SECOND-LAST DAY o oouest - | . s |

" Distribyte covrse crivique - |- . | . ' _ AR
‘sheet’ta;st&a‘eﬁts A K . U
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'Refgf to- -
Staff Guide

. ' y . . " Qutline.No.
LAST DAY OF LOURSE - h‘ oo e T 4 .
Assemb?e cer‘tdﬁcates, check S : 7 - ’° ; ' ‘

for’ completeness and swgn AR S: T T35 B S S BN S '12,,/,
* AR s ) . - R N 1 ) ', .

/Coneg:t students cmtique shegts. N S 3 R 5t v 4o o\

T o v . ) . g ow - . S -
Londuct closing exercises afid .~ - JEIE RVEEEEE AR o S
distribute’ certif-ica'teé SR N R R : " B A 1

. N ) . . b Nt

Partmwate in course closmg . X

a,-"'

Clean up c?agsromn and 1abor&!ery

mmmA%mOmex-, SRV DS PSS VA SCURE AT (R NS
PRESENTATION ERRE! P A A D I O SR

,Return orreplace any bBrrowed e SEVaE - |
= ~¢Tassroom equ"iprnent/supphes R X T X - e ) ‘

Return or replace any-borrowed - {- . | - R S I o
laboratory equipment/supphes Tk, PPwml o x J o ox b %3 B S,

. L T l- . L A 1 A A P ,
Returp or replace any. borrowed B P T R P T R AR, DT
tr‘a1h1ng aTdS DR P K S " K- ‘ . x: i x’vL X . !
SR N S - : -, N
Order repairs or replacements "L A S .. . BN ¢,
. of own equipment used in courSe. N x bLo%x b ox §Fox ) ox ;8 39 .- .
1 5 A ” "~ ~ LT . . ‘ P « ’\

Fﬂe evalyatipn records LA A RS S N 3 IR PRI :
s;udent m predetemmed area. ', 1o Yo oxn ) ox T x s o Ao

Participate in staff sessipnon . |0 1 - L. N Y PRV R A
evaluation of coursé and. récommendaf - | - S BN IR . o
tfous for future offe]‘ing:s Tx g X xp ox.l o xt-x-} x", 10 o7

Prepare coyrse’ sumqy/evalsation N S B R ok £ R L
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e PART T - couﬁss N.Aﬂmﬂ% AﬁB‘NAﬂAGE,MENT (CONTINUED)

'3 ’ = s

B. Trafning Pesbumes T T

- -
~ _-». N

4 ;
- Thi% sectron consvders"fd’% tqp)cs T,ranmng Staff Training Facilities,
s . LaboratOJ Eq;npmeqt and S_mﬂy Regmnements, and Inst)ctmna] Resources.

Lo Staffmg nlans, {agﬂ)tfes equlpmenrt and mpphes descmbed in this Guide are
L : based on a-clasg of 18 students Equipment dnd supply resources must be increased
DR proporhénate} *P6i-'at. 1east the first several (3 or,4) course offerings, it is
- urqged that this ﬁammum numbEr of S«tudents per class be strictly adhered to.

Yy N rl
LN . ‘.,,'4

A staff éggwenced*irf ﬁfte;entatmn o,f t.ms coursé may be able to 1increase
T - class 31ze, to,-say, .28 ﬁydents. On no account shauld this laboratory-
o oriented cpurse.ex eed* 24. s‘tyﬁen?s’wl‘th an instructional staff of the size
o . - .described here. e. numbers’ of students per, instructor simply canpot be
© provided @ith the‘mgivadixarl attentmn and’ mstruct]on required f6r effective
_ trainfng-and- assuhance thatkthey hawe mdeed earned to perform the analyses
whwch are the sub;ect of mw caurse. N :

R AR 'h‘ them,umber of wérkers rectuirmg this- coyrse i3 quite 1argé‘ the best

-.«, .. Cburde of altion ¥ to eft he traimng need through providing a greater
I number of,course offermgs . , : ,
-2 T idhe reqmred mstrue{a,ona‘] resources, shown in outWine 9, are compiled from
. . the. 1ndw1duaT mst.ruttmnﬂ mckage worksheets shown in Part IT. Training —
<. admifystrators .should coor,éma.iélrequests for instructional. resources to be :

Lt ﬁacqfnred,.,gnmug’rt 1bgn. by EHréudh parchase,” from other sources. This
.o " outline brgvxdes i basis For such coordmatmn -

. - 3
*
b L} '<." “& e d—',-- B . 13 :

1. ramsng :xta‘f'f el
. S T ', P o . e .

Each vgember af the trax;fmg stafe for. this, as for any short course, 1s

‘ ‘ .a member of & gggm“’ Pais. team can function effectively only through each
SRS T member's- UnGErsta-ndmg ‘of the training goals £o be met and the plans for
Lo . 'meeting these goats, {hrcugh performance of%his/her own duties,®and through
T pv‘awdmg mutualty .su{bpnrtf”ve activity with other team members for the

L . 'effectwe cnnduct of. ’the ceurse 8s 2 uhole,

.4

B ’ L
E - PR
U.,e\

-~

Co k2 Quahmatmns of“ms;rugtionag $taff f ST . \

‘ ‘ e 1)1 Each, shoa?é have'a thorough knowledge of the 5ubJect matter for
. .. Which he/gﬁ.e htas. responsibility, including a high order of technical
: $kil¥, ‘fn any chedures to be carried out..

Eachahoulnge able ta perfom effectwely as an mstructor, both ,
in. the classroom and in- the taborato¥y. This includes ability to
make rapid adgustments in the style and technical-level of in-
struction. in~grder to ‘work with students having a varied range

of- entr}{—"l*éue‘l :}mwledge skills, and prior educatmn

‘ua ~4, Sy

‘Each)srétnd be yﬂ?ﬁgg to- actept a certain mgidny in the choice
of . analy‘mm’l gme&gnes o’ be taught, in accordance with pohcies
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-

and Formal directives of the applicable regulatory authority (-1es).
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.

Estimated Time Allocations for Training Staff .
P4
Each member of the training staff has specific duties before, during,
and after the scheduled course dates. For planning purposes, 1t is
assumed that pre-course activity will begin three months or more, as
required, before classroom instruction begins. During this period,

the estimated time allocations will permit the phasing-in of work
activity for this course with other duties of all personnel. During
the course, a1 instructional staff and laboratory assistant {(1f used)
are fully occupied, and shouTd not be given any other duty assignments.
Post-course activities should be completed within one or two weeks

#4fter the last day of instruction. In the post-course: period, a'l

7y

staff may begin t® phase in other duties pending final completlon of
-a11 detarls associated with this training effort.

Staff ldentification e . Working Days
lest1mate; P

[«3] l o
— = S
o Ml @
2 Y — +~
) > Y
xR & | =
Course Administration -
Caurse Coordinator (ordinarily, this 12 | 41 2
s one of the instructional staff,
who is assigned double-duty as T o
coordinator~instructor)
Course Secretary (1) s ’ 0 2 2 ¥
Instructional Staff i
Chemist (1) - . 10 5 |2
Engineer (1) - 5 4 2 -
Microbioiogist (1) ! 10 5 F

«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

e




& . -, “’
4 )
S Lo p . . ‘
- o of th® instruttional staff for the course. . In principle, any one
® of the Instructors couldfynction as Course Coordinator. In the |

absence of other factors, 1t may be Best to have the individual

who bears the Jightest teaching load to act as Course @oordinator.
' ’ - -a) Before the course, the Coordipatoc receives assignment from

- ~managemerit to lead the course, after Qgich he/she:

v

(1) Obtains commit of the other members of the training >
. team for the co , including Secretary, Instructors, and
. (if used) LaboraWbry Assistant;
{2) Determines the composition and geographic origin of the
stu@ent body to be trained!b, ] . ¢ -
(3) Develops a working scheduf; and specific staff assignmehts
for all significant m1]estone stages of-course preparat1qp
and 1mp]ementat1on,' .

. b8
l ‘ (4) Meets with course staff, distributes instructional guides
q“ and reTated training materials, and reviews the preparation

plans and day-to-day work1ng schedule; assighs spec1f1c topics
and time al]ocat1on for which each Ins uctqr has prime in-
structional respons1b1]1ty and for whic ‘eath*lnstructor
serves as ass1stant to pr1me Instructor; . »

« {5) Identjfies which, if any, available options ih procedures ]
shouTd be taught for £omplidmce withegtrectives of the

. - governing regulatory authority (-ie

(6) Prepares announcement of the course, and dwstr1butes 1t as
« . > appropmate to the potential student body; ‘
. cn

{7) Rev1ed§ c¢lassroom and ]aboratory facilities, making arrange-
ments fo qé}\uxw1reg repairs or adaptat1ons, .

(8) In consultation with Idstructors, reviews availability and

: condition of all equipment, supplies, and otheMtraining
, <Y, ™ vresources requ1red for the course, and makes timely arrange-
i . . ments for repair and maJntenance, reorder, or -borrpwing of e
o nedded items; . ’ ,
(9) Arranges fors supp]1es -of studeng referzrce textg and
assoc tra1n1ng materials;

¢ all pre-course ommunications on schedules, Toci* housing
b and transportatton,; an& other p!rt1ngnt matgers;

- (11) If the cburse is t6 be conducted in a "field" Yocation,
coordinates t1me]y arrahgemgnts for staff trewel, transpor- e
tation pf equipment and supplies, arrangements for traini
facilities, local hou§ing and transportation, determination -
' - of availability and location of dining facilities, andeany
. bthgr preparations required for course conduct away from

' S - nbrrabase location; " ¢ , -
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(12) Initiates periodic and timely checks with other tra1nnng

(]3) Representg’the tra1n1ngdieam in all formalcommunications

team members to assure that their pre-course preparations
“are on schedule and that preparation of required resources o
1s maving ahead ficcording to olan. Takes action as ne-
cessary to identify prgblems and to-expedite solutions

as the need arises;

* with management, host orgahizations, students, and w1th
commercial or priwate sources of equipment and supp11es \

b) During the course, the Course Coordinator: -

[
|
A
»
%

c) After the course. the Course Epordinator:

'

3

(1) Takes charge of \course opehing exercises 1nc]ud1ng student i

registratién, welcome and staff introductions. Presents

and discusses course obJect}ves .

Wa1nta1ns o nera1 sapervision of course, assurif )
all activities are kept on schedule; maintains 1iai .
between staff members amd other #interfacing organizations/
individyals as necessary; . ) . ‘ /

Maintains conso]idated summary record of student performance
based on information provid y other Instructors; with
staff determines which stude®®s should/should ngt be re-

.corded as having sat1sfactor1]y met training obJectivegg
L J

(4) Provides Colrse Secretary with t1me1y information necessary

~for preparation of course certificate¥; signs course cer-
tificates as.representativesof the cdurse tra1n1ng staff;

(5) Presides over course closing act1v1t1es, including award of N

(1) Reviews and-evaluates with the instructional staff a11.d

(4)

(5)

cert1f1cates

~matters‘considered pertinent to “the effective implementation .
of the course as planned, developing<$proposals and plans
for adJustmentslas necessary for’ futurs, offerings of the

: ,COurve,

\ '
Orders repa égéenovat1on, and replacement of any equ1Qment

or supplies that requ1re Such»attent on; ‘

g },( ;
‘Coordinates return of any bore esources used in the "
course, ’ - s

, 4 -
If course was conducted in “the field, coordinates repacking l
“and return sh1pment of all equipment and supplies; ° )

Drafts course summary/eva]uat1on report; =

}

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

superv151ng, coord1nat1ng, or financ1ng authority.




*

o

2) Course Secretary ‘
P g

-~

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 qffice support work for the
course instructional staff in all matters pertaining to coursé
preparation and ifplementation,

a) Before the course, the Course Secretary: .
. (1) vorks with the Course Coordinator in identification and
preparation of clpies cf all pertinentﬂcourse materials for
, use 1n planiing conferences between Course Coordinator and
the instructional staff, including Instructors' copies of

working schedules for course preparation, course agenda frofi

preliminary to final draft, staff assignments, Instruetorg’
1nstructional package worksheets, all-student instructiogal
materials and associated data sheets, student evaluation
sheets, quizzes, and any other “ped or printed material:

QP . <
.préjected for course use;

(2) After Course Coordinator's conference with instructional
3 staff, and resolution of decision making issues, arranges
for printing (or reproduction) and assembly of all materials
dicated under (1) above, 1n a quantity adequate for
pjected colrse requirements; ‘

(3) Arranges for printing or reproduction, and distribution
of the projected course announcement as ¥irected by Course
COOﬁd1ﬂat0r; :
. ! .

(4} Serves as Registrar, maintaining roster aqﬂ records of -
studente submitting application and accepted for admission
to the course, pmwepares routine rgéponse to students

anhouncing_acceptance with tnforma€ion as appropriate on
course dates and schedule, 1f6cal "geography” including key
addresses, hotel/motel/dining information, local transporta-
- tidn information, and any other ‘information which will -
*simplify personal planning of registere€d students;
{5) Prepares, .or arranges for, all indf¥idual student supplies,
’ 1ncluding registration cards, course manuals, note paper,
pencils, name tags (1 for wearing-and/1 for use at class-

of seating position), course certificates, etc.; ,
M

(6) Prepares orders or procurement requests for equipment and
supplies.needed for_the course based on specifications
provided by the instryctignal staff;

17) If the course is a "field" prééentation, makes arrangements

3 for. shipment of equipment apd supplies to course site and

~ return, staff travel schedules sand order of tickets, hotel
. ,?' reservatﬁons?‘Eﬁ&‘associated functions;

o :

AN
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(8) Prepares the classroom for use 1n 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 w11l 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

"unofficral staff hostess,” and:

(1) Attends course opening exercises, a551q!1ng students 1n
tompletion of registration cards and associated records,

(2) Prepares course summary registration information, prepares v

class roster on first day of course and distributes copies
to stuﬁents and instructors, keeping copies for future
records; . . o

_(3) Provides clenical/secretarial support to Course Coordinator
and 1nstructional staff as required; ’ :
(4) Receives 1ncoming mail and messages for staff and students, '
expediting communications to extent practical and feasible,, .

(5) Prepares course certificates as 5990;£4ad by Course Coordinator
on last day of course; t&

(6) Inspects classroom daily, making arrangements -a< necessary=*"
for coordination of defaciencies in Jan1tgr1a1 services,
and personally corrects minor.deficiencies to extent ff4sible,
?
’

)

(7) Attends and participates 1n course c1651ng e xg :1i§s. S

~

c) After the course, the Course Secretary:

(1) Prepares typed copy of all réports“arafted‘by the Codrse
Coordinator, and forwards reoogts'as ind1cated;

(2) Places purchase orders or procurement requests for repair,
renovation, or replacement of equipment and supplies as
adirected bv Course Coordinator;

» “, - R *

(3) RemoVes all course suppliaﬁbISOM‘the classroom, returns
borrowed resources, leaves ssroom in condition suitable 4
for use by fo]1OW1ng class (this does not imply janitorial
services!); o

(4) If course is conducted on a repetitive basis, inventorie‘
all consumable classroom supplies 1nc1ud1ng data sheets,
worksheets, quf¥zes, course scfiedules, ahd the like, and,-
reorders or provides for reproduction of any items com1ng
into short supply. &

. ' | 4{3
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1
“3)Npstructor {Chemistry, Eng%neering, Microbiology)

a. Before the course, each instructor receives course duty
assignment from management, and,

(1) Meets with Course Coordinator for discussions of
" course plans, objectives, and for deselopment of
day-to-diz 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, and related
matters which should be determined beforehand,

"(3) RPeviews requirements for equipment, supplies,
audiovisual training aids, and other training
resources to be used in individual instructional
assignments. Performs equipment upkeep and
maintemance procedures, prepares supplies and
reagents required to be available for student
use. Provides Course Coordinator with timely,
detailed nformation 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"
location, packs equipment and supplies for ship-
ment so that they will arrive at destination 1n
good conditioa; identifies to the Course Coordi-
nator the equipment and supplies which should

“ no% or_cannot be shipped which should be pro-
vided otherwise at the course site; . P
, -
(5) Rehearses all classroom and laboratory instruc- . s

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;

£
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, ,supgrvfsicn of ¢ € leading ipstructory 7T el T o
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(1) Atteuas aﬂd p&rtzmpates 1n course opemng exe!‘ciseS; B}
(2) &erves as 3eadmg mstmotai* fer the fo?louing ‘tests e e |

_and measucements: &1 reYated subjects, pH, -, - - . 4
- ¢hloring, measyrement %ad Hds determinations. =, - ,

' In this capacify ‘the chemist is resporisible for - o
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gtrmit ;-eqﬁrssents s Flow metsurupgm samglg
. .eaYeetfon, ard the repnting ot mﬁm}m
’ﬁi .u—_;.:.,.w/""‘}‘. ',‘:”‘ ‘.

{#} Presidés at ‘classraon n@‘%&md watuaﬁuns Loy
S e &t sﬁaﬂ;fiﬁ &acfmfar‘s, ,aptaf;grwn. ? o
- R o iy R i . L
o ET 46‘) Assms mer Hstractona] staff wb&?emz .
et O T pusSibTess garticalarly i Yatioratory fnstruct;ons, ' ,
NI “ta ‘safipte collections for. class-use and: 1n~pmparq-v - o T
el Lt "ﬁlon for’ changes f,rcm labaratar_y fuﬁtﬂm ,t,p amther&, : S .
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Paiard

"+ -, -and equipment, etc., to central repositery. : R

] - - .
IR Do T -

‘Ka) Takes né%essary action to put‘lgbdrator}linto“ktate of.

- -, neatness and order for occupancy of the next course
T Athis does not imply janitorfal service!). N
- o~ M . o8 L 4

» : . ff4)‘1f~eoursé was -conducted in the fie?d::repgzks all eqﬁip-
—

ment and supplies for return to home ingtitution, after
- .at'Teast superficial cleaning of all. dirty or contaminated _
" glassware. RV E ’ )
{5) On retarn of shipment to home institution, unpacks al}
equipment.and suppties, returning it to désignated custodial Py
‘shte, . ingluding return of borrowed equipment and other re- 5
turnable ‘resources. ] v , .

.

f, Laporato?y‘Assistént;

The Laboratory Assistant is designated as “opt?ona]" in the

staffing plan, but services of a taboratory assis®ant are & S
strongly Fecommended. This is particularly urged in & fixeg .
. training §nstallation where ng;s!gnd otheg courses are being s
conductedlon a continuing or Nepétitive badis. The laboratory .
' --assistant works particularly 1in support of the instructional.. T

_ staff. The assistant will be given routine tasks which will
~ free the instructional staff for more specia™zed or complicated
‘taskg’associated with the planning, preparation, and impimenta-
- .tion of the training. i - ’

A

g. Before the course,‘the Laboratory Assisfant;

", . {1) Works closely with the instructiomal staff members, -,
performing Standardized tasks-as specified in the
¥ course preparation plan. These duties will fall
primardly under-items 3,pa, (3) and (4).

N _.(Z)lcréanizés laboratory supplies and équipment for .
each procedure in such a way as to permit distri- .
* - bution torthe students or to theéir working sites

- with maximum efficiency during the course presentation. “

(1) Assists Course Secretary wherever feasible in

- - assembly and brganizatjom 6f student instructional

materials, classroom pFeparatiowand related tasks. - .

' > < -
. h. During the course, the laboratory agsistant; ‘

(1) P:;:orms all .possible tasks in support of leadiné
: imetructors in setting up student work positions,
cdllecting and returping used glassware, supplies

.

P

o
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\’ ‘ -
ins all glassware amd supplies
an these stipulated for student performance.

!
. (3)' Not'lﬁgs ﬁea&mgdnstructor prompﬂy of any. noted ' ‘
BRI g discrepancies or deficiencies in supplies, equipment,

T T L5370 o p}agmmd Hh)jt.‘h leids to prob]ems in 1mp1ement1nq

Tt e, . L the cour.s%e,.

1-"{ e . U) I fﬁe}e}“cogrses. packs eampment in s*npmng cases
=t . -as rapidly‘as 1ts use has been completed for the

LT . ccurse ) R

N . ‘..,,rﬁ.)' ~_, . : 3

TR e L ds After the caurs?, the Laboratory Assistapt; '
L T T {I) Assists Indtructers in a1 equipment\and supply

;"‘, - . N lnspectwn renovatwn and réturn to |proper location.

TR T h N {2} Puts 1a&§?at0ry in state f neathess and order

) o - -preparatory to use for next class
_ ‘ ) (3) Prepares any stablé supplies required fgr next
e L offering of the course, within limits echnical

A T e ‘Capibﬂit; .
. .s ” '.~ " —r_"s.r _!" . . -
-t i . "-:‘M;; :‘,,:‘ X - *- _.-"l i‘ ! .
RETRAETREI & S ) A ,
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2. Training Facilities &nd 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 met,‘(ﬁ\

but with timely attention most: problems can be solved or at least.

partially resolved.

e

a. Gener2l Considerations ’ ‘ j
1) SpatYal 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 buil dwngs, and should not be far apart ~ ’
within any structure. . 5&“ . o =

:’ :

A

‘ 2) Associated Comforts N
a) The classroom and the laboratory should have a comfertable. .
temperature, be free of obvious drafts, be well-ventillated, ’ ;
"and should be well-lighted. It 15, of course, possible to ;

develop specifications for acceptable temperature ranges, light -
fntensity ranges, humidity, etc., but there is no substitute o
for exercise of good judgment. _ o

L

Y

b) Surtable restroom and drinking fountain faC111t1es should be B
convenient to the classroom and laboratory, N > 74

Smoking- 4 ) - ' .

O

“

{1) NO SMOKING IN THE LABORATORY There should be no compromise
on this. - )
2) Some schools permit smoking 1n the classrooms. If° this'isv
the practice, 1t is advisable to locate ashtrays so. that L
smokers s1t 1n an area where their smok1ng¢w111 not d1sturh ‘o

others. R .
‘3) Lunchroom Fagilities - A c - '
Most schedules for this course will allow a one-holr lunch break. S P
It s advisable that the course staff_identify and make knpwn to .
the class the names and tocations of Convenient .dining facilities . -
where service, var1ety quality, and gr1ce are satisfactory, TR T .
4) Comeq to (Mass about Facilities : ? ” . §
. a) On the first day of the course the general orientatioh sﬁouid -
-include such information as the class needs on the 1ocation ahd -
use of facilities an?’ conveniences for class use. L .
‘ - . . .
AT.ENP.(164.1).8.9.77 : R
F > B - . , N, ‘ .
44 A :
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3
P

-

LibY It'igﬂstfengly drged that the entire strining gtéff never at

- any time {ndulge;Tn apologtes -or criticisms of the classroom

7. or Jaboratory facilities-betng used, Such remarks serve no

useful prupose-and can only detract’ from an effective program, -

/.,\' proyided that everytm‘ng possible has been done beforehand to

resolve existing problems with facilities. Student comments
~,and: complaints should be given an honest repsonse, but such

" gomments from students should not be regarded as an excuse for
staff to en?ame on the subject,

-

b £}assroam -

1)

.-'_

General Features ' ) : .

"~ a) Door at rear of room is preferred this permits entry of late-
comers mthout extesﬁve distraction of c]ass R '

) Yhe cTassroom shou]d be.free from gxcessive extraneous noises,
such” asifrom constr‘m&xon projects, heavy traffic, or from
aircraft.

¢) .The classroom-should have adequate electric power outlets
{115 V) for-use of ‘audigvisual equifipent. The receptacles
;heuld be inspected_for- ‘aésurance that they are, compatible with
the Blugs on the audiovisual projector equipmentrbeing used,
' and"adapters and extenswn cords secured as required

j‘d) Room size should be adequa“te for seating 18 students plus

'Z)

&

providing for fnstructor efdipment, projection equipment, and

. a modest number {4 to 8) of mtenmttent visitors tg the

‘:'_ classrbom/ _— -

e},, The eIassmm shtmd be. caﬁable o> being darkened quickly and
_effeqtively forn%se of prejection equipment or television.
- Room dimmer 1ights for indfrect Tighting (not striking the
'screen divectly) are. recomme in fixed training installa-
. tions, {yt can be d1spensed mt a field train}ng sftuation.

Student Facﬂitwes AR -

Y IdeaHy. students shoﬂd sea ed at tables, with all seats )
. faging the mstructor‘ at the front of the cladsroom.

. ,ﬁach student should be-al 30" or mare of table width.

" The sidearm. chairs so familiar in the classrooms of secondary
Scheols-and. ‘colleges may be used if absolutely necessary, but
are éist’mctly 1nfer1qr tables for student work.

b} Student “seating should. be at least two screen widths from
the pfo;jectjoa screen (assmnmg a 6' screen; no student ¢loser
¢ than’ 12" from the screep) and not more than 6 screen widths from -
the screen {again assuming-a 65* screen, no student more than
36 from. the screen}. Furthermore, all students should be =
‘tegted seated within 2.30° Angle to the left and to the right
“of & line from the mfdd?e of he projettion screen to the
PmJector - ‘

o
A



3) Classroom Instru;ttonal Faca?ities 2?.

e aj Lectern ‘either, freestanding or tab1ebt;pe, $uﬁtab1e for
. sfandlng instructor . L
K » ) . ' P L . N
' b).bemonstraiion tah%e at front of classroom approxwmate?y :‘
. : 3 x & v - o ) Ry ' S
) Chalkboard, at léast&3’ X 5' (prefepabiy—]arger) w:th chalk, . - e
erasers, pointer . - ) ] " JEN

"

d) AUleV?SU&] equipmeﬂt. ) - Lo -,

- - R S

N
(]) Pubtic address system - (optxonal but recommendeé} with - s
e ‘ . lavalier microphone with adequate cord length te permit
instructor to move about at front of claSsroom with )
relative freedom - et . S
{2) Pro\egt1on screen {for size consjderation see 2) b above), T
matte beaded, or lenticu1ar surface :

" -{3) Prqaector, 35unn7311de proJector for-slides mountgl in
. - _cardboard or plastic apunt, ‘carguse] type preferred. Shou1d'
"have projectign-iens with cord ¥ength suttab?e for use from _
.rearof room - - - ] L T T

- .« . - .
- -

(4)-Projector, vverhead type use wtth proaettuals
appiox1mate1y 7“ 9 ~—“’9k . . = :
. - (5) Cassette. bype 1ayback unity with cueing*featu?e for . :
" : ' . aytomatic opfration of cassétte type slide profector;
GOmDaiible'wﬁth ‘Natiomal Training and Operational. Teehnology

Canter (EPA) tapeislxde fnstruct?ona? units

_(6) ?ev1srnn tape p}ayback unnt (3]4“ tassette type, "U Matic"
’ equ\valpnt} . S

R e N ’
Tq!?viswon recefver, - annercfa} type, color, 9“ diagoﬁ61 s T L
‘- pxcture, ur lafger " At Jeast one rece1her preferabe two 7

'4 ‘V\ , ' . e
;o c. Labcf&tony S ;* R

S 1) Generalsﬁeatuf;;\\\\ o : ',Iw.

a) Should be well- 1fghted adequately ventf]
important that the ?appratory be free i

n ,’ ~ . L2E

+ . o work3ng areas’, ) N ‘ .
C.. . " b) Should pwde for smdemg x;c s €and” at. Iaboratory beuéhes mﬁeh ' e
S T are apptoxfﬂately 36”'frOM~fieor to bench surfice. \.L I o a
. ) - ' 3 » r. Co.
T i c) Coeveht{nha¢ ?aberatory servtces should be avaitab?e at student (:'_- .,

work areas, fnciuding aiectr1c}ty (115 Yo 9%, and Vacuum. ’ : e



, s ol ':,;,,'_7‘:"’\ s ,\ - . - : ’ ‘
dy Svace batweea bérch?fshm}d be adequate for student.s to work. :
fthout $hterteris g with @ach other, and to permit free move-

nt of instru dn, t‘he student WOrkmg area.

PO,

e} Safeiy 'Feature&of tb‘e tabqrgtory should e checked, “including
location and- cgnﬁftwn,ﬁj;‘ﬂrsé ¥id kits, fire extinguishers, - -

epergency. shwers, aye-was,b facﬂxtwes, agd other emergency v -
. equzpmeht . DRI W ‘ :
" 2) studddk Pacmms OO
a) Provide at 1east 6' of bench width pef‘s.r.udent pair. While *
students will wprk jn-pairs to the extent thgt they will share
certain 1imited. equipmen't each studeht will perform all ‘tests
:and maturéme@ts; ' -
. b) Prev1de bench &pace or f r space as necessary for-daboratory
. equipment described in t e «equipment and supply lists, such as *
balankes, ovens, waterbaths and other 1tems not assigned to
. dndiv dual student gorkr . .
T g R
3) Labcrat ry Instrﬁcﬁnﬂa‘l F@m] ks n
ay A chA?kboard amj d&mdnstw n, tabie are reconrrended .
b) Provvde at 1easf 20 square féet ’r‘or reserve supphes and equipment
of each. 1nstructer e e ¢ ‘
D 23 e -‘ - >

c) Eor field cm.‘;es;,,providé area for packmq and unpacking, areas . ’ .
for equipments to: be“shipped. This should be at least-1Q0 squark
feet of- ﬂqor- mth at Teast 20 square feet of tab]e space.

' VaTuaMe prcperty 1; us;&ﬂ' imt-fr in the cia sropm and in the taboratory.

Some of thq ttems ire ﬁv‘ti;ﬂaﬁy suscept ible to theft. Accordingly:

N Provide f@r 1‘0ck»1ngjof- ot classmom ancf Iaboratory hen not #n use,

T e

of qssure ,,that a@q_uﬁze ﬁw‘ft‘y is.provided in the f 1ity by .other ™ -
means i , , o

‘P

2) Be sw;e that the necessqr*y ‘ijare“*}v&ﬂable_to the instructinnal
staff_ ﬁab ;heir Med? . T , ‘

_3) thb fie)é coum&s, often it’ is necessary for the training staff to

work tn the eveftife: of "weekenls to.prepare for coming classwork. p
-Arrangements st bepeds wall. in advance £o secure authorized entry -

A - to the trammg ﬁc‘iﬂﬂgs Beir;g made avaﬂabie by a host organization. -~
'4) Thefts durmg noi-mql rj\ing hours may be a special problem. Maintain

- surveillance- 1o the. sxtent practical, and keep 0ut-of service theft-
prorfe ftems‘ wt bf expos:z& 1ocatians. ’ -



3. Laboratery Equipment and—Suphlx,Réquirements

The consolidated list in this section is for overall planning purpoges.
For day-to-83y laboratory requirements, see thé "Equipment and Supply"
requirements in _each Instructional Package Worksheet (IPW) contained

in Part 11 of tfis Staff Guide.

The equipment 1ist is in three sections, each related -to the require-
nts 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
v the few cases where this does occur, and the item is to be used for more
than cne purpose, th?s is indicated in the “remark3" column. Each of
the sections, in turn, is divided into three subsections: capital equip-
ment representing more than $100 unit purchase cost, reusable gquipment
of less than $100 original purchase cost, and consumable equipment having
Tess than $100 original cost. ({These prices can be taken only as approxi-
mations). Jtems in the list are described in the language and specifications
required for ordering the item-from commercial catalogs. The second column
Tists 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 v
10% of extra supplies to provide for student errors, planning miscalcula-
tions; gr other unforeseen 'events. -

Before using the 1ist in ¢his section, the decisions 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. -
IT the instructional 'staff elects to use procedures described in outlines
26 - 30, 1t will be necessary to make adjustments in this consolidated list.
As stated above, -in the final analysis it is necessa¥y to consult the IPWs
related to the procedures being used in the course.

A 1ist of this type can be of great value in pre-course planning,. to
determine the availability of needed equipment and supplies, and to take
actibn to provide needed resources. Further, this 1ist can be of vital
importance when planning for courses to be tonducted in field locations.
Copies of the list in the hands of the Course Coordinator, and a representa-
tive of the host organization, can be used to determine which will provide .
needed resources on an item-by-item basis. When the resporsibility is -
/assigned and accepted, this can be annotated in the "remarks" colutn, with
a copy of the annotated list in the hands of the Course Coofdinator, and

a copy for the representative of the host organization. Each can then use
the annotated equipment and supply 1ist as a checklist for carrying out his
own agreed-upon responsibilities in preparing for the course. * . )

S /
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1% BACTERIOLOGY. LAﬁORATORY EQUH’MEN’I< ANL SUPPLIES REQUIREMENTS
‘ ’ H

_A. CAPITL EQUIPMENE (More Than $100 Umt Value)

\
-4

Quantity for --

'Y

PESC R.I‘P’I’LON N +

REMARKS

Aut%‘clave, providing uniform temperatures [
up to and inclpding 121°C, equipPed with an’

accurate thermomeger, pressure gaugesg, i
saturated steam power lines and cap
reaching desired temperature 1n 30 m1 .,

e : .
T r@ . 4v
Baldnce, 0.1 g sensitivity at a load of 150 g !

%

L *

Funmnel Unit, membrane, uypit assembly,
stdrile, equipped with No. 8 rubber,
stopper to 1fl ] -liter vacuum flask.

a PP

4
Incubator with saturated relative humidity,
adjusted to 35 + 0. 5° C and to accomimodate
a minimum of 18 culture tube racks )
(approximately 6'' X 12" each). o

~ Wi .

W : .
4 In%r, waterbathy adjusted to 44.5
v+ 0.2 and td¥ccommodate 5 to 10 tube

racks (apgrommately, 8" X 12" each).

JEp——

/
P .
uscopes, ster@oscoplc, magn., {0X or
inocular type preferded,

K | ‘."): ,7 ~




Quantity for --

[ 4

~  _DESCRIRTION h MPN REMA/RKS'
- | * < -
Oven, hot-air sterilizing; to give uniform |
tempergtures and with suitable thermometers 1 B - ‘
to'reg1§er accurately 1n range of 160-180°C i
S a . = -
pH meter, electrometric, accurate to at B a ,
leastr0. 1 pH umt o . 1 ‘
. - - 2 ! N ~
" Refrigerator: Operates at GO-LOOC, o 1 TE&mporary sample storage, :
« . : ‘ ' ; storage of MF medua,
: . ‘ : reagents. No{ for storage |
. N of MPN media.
. .
.- - b T

UV light to resterilize funnels 1f necessary L

!

-~

Optionaf

T

.Vacuum Service: p'referably a central 1

service.g An glectric vacuum pump assembly%/

with suttable hoses,/wva(gr traps, and ’
- » shut-off valves 15 gcceptable. As a last '’
resort,” but not recorhmended, use a -water
aspirator or hand-pump.

N » - “

»

Service to 9 lab work ]
positions,




ERIC

Aruitoxt provided by Eic:

4 .‘ . ) J-‘p; .
\ - . ©8-4,. | »
. ' . \ . )
B. REUSABLE SL'PPLIQ and Durable Property of Less than $100 Umt Value ! , . .
- . P P t m ¢ ¢
= | - ! ‘ < s,
) . 4 . .
A} » * . o s S . 'z ‘ .' R St
DESCRIPTION - MPN MIE REXAREKSR - } C f :
T v ‘ ~ ‘ ‘ ‘ hE o : ) ‘
Aprons, taborator, fpﬁgtlc actentab.&. 18 ) 13 ) : - - ’
. s _ | - ’ .
Baskets for discarded culture- : g €] 3 \ " Co
v 1 ‘ -
i e . @ [4
- - T ,
Beai\?rs, 400-600 . . - 9 - 9 ‘ 2 . ‘o
0] ¥ 1 / i
Bottles, dilution, 6 oz., preferahly . o . )
borosilicate glass,” with screw cap (or 43 72-144 ) u/
rubber stopper protected by paper) with ) ‘ ) .Y
99 ml volume etched on side. _ " ‘ . X s
. .
Y e : ’ .
’ . ) . - R
Bottle, mixing, 4 ljter, wide-moutj, - »
borosilicate glass ) 2 3 !
- -t -
Bottles, sample, 240-1 wide mouth, . .
glass stopper, 10 20 . . ,
| ; ~
i T ; ) L
Bottles, squeeze, for disinfecting solutinn 9 9 ’ Cd
I i . - "
" i P ‘}
i
- . ‘ :
:‘} “j . '53 . . /."
?— . - * ) ~‘j
|




i f'

meth;noi to st’erihz.e fm-ceps). o
B N "4 L %
TR T S T

Cans pipet, al.ummum or steel, nat copper.

. 'BE:MR#S' | ' \

Botties“ w,x&g-mouth (for a'bout 20 m,l

AR ‘"-:_ s . i ~
A ER - e “ i V t * R -
A , - N ‘ "‘”’. ., ,'i .
- " - . ¥,
" e ‘4’51 N
‘ ) - -
. . .. r ,
b k3 y 9 . .
) . , S :
g . DESCRIPTION, y T
* -
— < L i
. s
P
o

Burners, 'gas S b

;;,

X ) ' I .

R WA

YR

{1 plastic, dispesable pipets at@"a‘sed this-
xtem is not nece&sary.? . - ,

Not neéeSSary if s‘ngle-—se’rvi ok
glass or,p\asnc pre-steriized,
wrapped pipets are used.

1

- 4 ., " N w7 . ERR Y S
: Y N . . I
N "~ . - . - -

P ’ 4

,Caps to fit 20 X 15{) mm cu“’;ture tubes

;.‘

v

P ..

¥

k 'Ciarnps,;plmhcgck szrong enoggh £or SR
_i»ugm campres&mn m vacnum t-uhz.gg C

- - ", -
- 2 - -3 Pr L )

\" - .
_— T re S i - e o
y . . 4 « M) “ﬁh = " v g - v
TS *.,,5 f L e e S . T res
L

C,ykmdéns. IOG st gradﬁatad stert‘te ' .

~

‘- \/ v . - - . - BT
: ?v ’ R . L ¥ ‘\_ s o ‘ ‘ﬁ&,~’ .

leters,, membmne, white, . gft‘id marked, A
sterile pore gize swiahlg for bacterial’

.

“~

PRI WU T

retaﬂzont tusuaily 8bout 8. 454) in phits - 0 o — )
‘vi 10 t‘dters per f;g;kage R a g Lo C

’;”-", ? [} \ - ¢, b - ' -t ot 4

{‘}m,km Er’lenmever type, 2507url; :

.
a

borosuwate zziasq.

[ 4
N S

o - o
" s ot .
5 . f K R s ST L
.,‘*J E . e P A
* 7y ANy S L0 2 J . : f R
. . «
N - S . we.o, e I
o . R e . oo - - B
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“Yoop of nichirome. 0: platinum - iridum

a’ L .
. . 0 o C
L . Fa . ! . . “e
) z —r T : i
-, DESCRIPTION . : MPN MF ' REMARES
“ . R -7 [ . N i J e
. . f ! ,
~ .. Flasks, suctlorz, gt‘ass, 1 ixter, mouth to , é
fat N?) 8 stopper A - 2 ‘
-~ ’ LT - . 4 . M
v ‘ !
. S Forceps, cur‘yed end round t1pped for |
b \‘IF work . - . , - ! 18
1, N~ : . . ol
e - ' - z y i .
L ~ .° £t B
¥ }unnels, glass, 4- 8" mamexer : .
oy D H @
Borosﬂmake T . ‘ G | -
x’ N ‘L N . - c T ' - _‘ + i i
Hot plates, electric, thermoregulator - 9 , Alte Mately, use tripod with
' .- 1 | ; gas burner, - -
N : , ' J :
,‘“ ] K T W G \/ —— T
T L )"JarS‘tb(rﬁeiv’e uged pipets. | . 9 : s »
) i ) i » 3 | °
Lamp, fl re%cent,; for dissecting )
o7 misc,rosco‘ge o - ; 9
- : - o i
W /(‘ - {
S ‘L;UOps inocslaticm‘ 3 ma diameter ’ .
o i
i

‘wire, 26 B&S gauge, 1n suitable holder

®

|
Q
.Pads, "absorbént (for nutrient), 47 mn: 1n i"
diameter, sterile, in umts of 10 pads per’
package . '

. Usually Sup‘})lled a1th the

mmembrane filters,

|

~

o

3y




" BESCRIPTION S ' MPN AF REMARKS L
P *Pxpets 1 ml W}t.h 0,1 ml’ graduatlons -~

. Mohr type preférred, sterile, cotton ' S : :
- plugged, glass or d15p0=,able plastic, -

“Quanfity given,1s minimum number 48 . 1§33 ' ’
required. Each pair of students shoulds .
be given a can with 10-12 glass pipets ' E v
‘or else a pat kage of a dozen plastic . . ! ’ C N

- w . papets. ’ : . _ -
" LA i . . e K

. Pipets, 10 nW graduated, Mohr type , ¥

. pr&ierred, sterile, cotton plugged, glass ' : o . .
.- or disposable plastie. Agan this is a . B S R .
" mimmal quantity. Eachistudent pair -, 18 . 72-80 | o .
should be given a cafi with glass pipets or
else a surplus of the individuall packed 3
“‘mastm pipets. ~. ' "

-~ .

i

v _ .Racks, culture tube, 10 X 5 apeni;ngs o T X
accept tubes of 25 mm diameter, m mo - 24 18 .
o . - iy .

o il

) .f{ing stand; t5 accommoda‘te 34 -6" glaSa " i . - '
-~ funnels : .. i 9 -. 1 <« L ‘ )
‘,' R , . . . . ; S W \\

.

—y

o]
|
1

Sponges for cleaning. desk tops 9.




. ~ DESCRIPTION ‘

MPN

MFE

REMAREKS

’T*alhes, h
: or desk type --

. smgle umt acceptahle, hahd

-
I
i, el

= e

Thermometer (for use in mcubator water
bath). Must indicate in theoﬁ}(}»BO C range
and have increments of 6.1 "C. Should be
NBS certified or calibrated against NBS
certified thermomet‘er, ,'F‘u}.,l Immersion type
preferred - T

P -

e

Thermoraeter- (for use 1rkster1hz ng oven)
Must indicate within' the 18D - 188 C ra
.~ and should have. mcreménts at least L@ C i
’ N i

~

*Thermometer (for Juse in 35 C incubator),
" Must indidate in :he 36-40°C range and have
incréments of at'least 1.0°C. Bhould be' ~ -

NBS: tertified tharmometer. Best uged "

- with bulb immerged in wateng glycerme. or
.0il ﬁtted in flask or- bottle wxb}hmbb“er S
T stOpper. - VRPN ‘

r4

PSS
3

s
1

<Tongs, crucible (to £it cultu;-é tubes)

T —~3
Tubes, ferm tatlcm. 12 X 75 mm nals to
. : be inverted xaulture tubés N C

h

800

g -
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Y
. . s
\ T ™
DESQ&PTION “ MPXN MF i REMA%KS ‘
;| : 4 Y
Vo _ M %
Tubes, culture, 20 X 150 mm 660 to- . ;o
5 ' o &
\ : . | ,
Tulyng, rubber, 2-3 footdengths, latex ; w” N
rubber, 3/16" I.D. by 3/32" wall (for - ‘. 9 -,
vacuum flask). - ﬁ f - %
‘ i
’ L= ? /’.
3 o )
- % ,
” [ 4 \
L . - \2
- 3
2T P
- s Ve ( |
r e ad
. . - 4 © S
Q. »”
o ~
Q . » .
. \
. - . § f w! - hd
8 .
. . "y L . .
! LY * ‘i ‘!J i
g v o .

/ot 4T
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, ? 8-10
C. CONSUMABLE RESOURCE SUPPLIES
These 1items will either (1) be used directly by the student, (2} be used by staff in preparing
solutions and-media described 1n following section, « -
L ] [
( j o
- » P ) “
DESCRIPTION « MPN MF REMARKS }-
Bags, waterproof plastic, 3 X 7-1/4" '-
for culture dish incubation - 36 4 - .
b o . \i [N ‘
J , . -
EC Broth, dehydrated; lecé, BBL, or ’
- equivalent, in 1/4-1b. bottles. ' 4-6 : - . Do not buy 1-1b bottles.
> | S s
. | . N . . -
Dishes, Petr:i, 50 X 12 mm, *mle, ‘ Most workers use-plastic
plastic or glass. o - : 120 Petr1 dishes, / - "¢
} e . - : "g!“
lodine, crystalsy 1/4-1b. bottle ; 1 1 ‘ For preparation of diginfectant )
. | | solutron
: . , I i - e
e : o ! ’ N
Lactose Lauryl Sulfate Tryptose Broth; ) !
BRBL, Difco, or equivalent. Dehydrated. 1’ - ‘
/ .« bottle., ' ) . ' i \ .
/. ’ ‘
) . N [ﬁf M )
., M-FC Broth, Dehydrated; BBE, Difco, or | ; ' ‘ )
equrvalent. 1/4-lb. bottles. - " 4-8 . Do not buy 1-lb. bottles.
- Methanol (for s;e}xllzmg forc‘eps), 20 ml ' | o d ! '
. amounts 1n 12 widé mouth bottles . - { o }
» v a b ; ’
\3'_ Py -t | i
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'ERIC

Aruitoxt provided by Eic:

. DESCRIPTION

PN N3 RELIARES
B - - - p
Potasswum dihydrogen phosphate lI_{HzPO4/ For preparafion o: dilution
1/4-1b. bottle 1 1 Wwater ¢
* ; N o
. ' ~
Potagsium lodide (KI), crystals, . For preparation of- . ‘
1/4-1b. bottles e 1 1 disinfectant sdlution
\’ ' o T e A "
Pencils, china-marking, wax ‘ 18 18 i . .
Rosglic Acid4, powdered, l-gram units - 1 ¢ ’
Sodium Hydroxide (NaOH) pellets,
1/4:‘“). bottle ) N “I )' 1 >
: » ' M .
Wallter,c'iﬁxstllled o deionmized. Suitable ) M{r(xy labaratories will have . @
for use imbacteriological culture media. « $0 30 their own distillation apparatus;’
¢ ‘ ’ others must use commercial
’ - sources. ) ’
Y J = T ﬁ-‘ N
¥ 0 - \ . v "
- s, . . . -
/ { . i
- -/’ 4 " ‘ ~ Vs
£ - . ' ': ' ’?‘\g
B - ? . '
-, ) o , 8-11
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. D. CONSL M\LE\RESQERCE’ SL‘PPLIES (requfmng ataff m’eparatwr‘ . . -
. ’I‘nese itercs will require prpnara*xoh by~ :taﬁ n dd"a"m'ce of the course. Materzals fop _= - ’
preparation and Lontaz'irrem of these items should without BXCeplion, be histeq . 0 foregoing lists
- © of equipment.and aupphes, A e ,, P
. . . - LN . -~ -
. - - ° 3 * - v

: DESCRIPTION. . . ="~ =" MPW T ME . REMARKS T
K3 - i - s ‘\') - ) e X - ‘ - - . *

Dzlutiorrwatefr, gtérite, 99-mt blanks & ; { . ] b oRS - .
in 6-02. screwdapp® bottles,}, with 48 . 72-144 ,

"\ dmark at 99-ml magl - : ) . . .
(N > : = — ‘ - - :

s 9:1‘3%1011 Water: 1or classlsamples. 2. - g - 7 Prepafe 3 liters oftsterile . ,
’ RSN - o - o Lt . o dilyticen water in 4- liter _ .
) »"\ . PR - ST Sy glfss bettles. ° v R | ’
e ) ("'--z‘ ‘ i -‘ ., . . -~ ‘0,
m . ' ’ .t i IR -

“ o~ ‘ : . : . On appropriate class dag(s)

' o deliver appropriate anount’
) ; . . . e . R ol fregh ‘domestic sewage to \ .
Y o o > e R ' - the dilution water. See Spe(lal '

R . Lo P . .
< oA AN . : : instructar's nowes for the

: ﬁ e e T AT ) .o o, S legsons, o :
- - . L . - Lin. : s PO —_— N - . * i ) . § ,l a
. J,,, po - S SN P T - ]

‘L’Jdmé Potas;&h‘m chxde Soluhoh T . ) i "
. conqz:,tmg of 1 grams {odine crystals, :

glﬁxrs Potascrugp lodide crystals, . , Pt 1 STV T
di580ived in 3 tgry diatilled water, coo e, ; A .

-and d:apenlé¢1n plasfic sayjeese butﬂeS‘ e g e N . " - K e o L m

o ‘
v I ) N .-
- . — . . . \ . L .
« 3 \ 5 b o N -V - ) ’ -
* LS N » ~ > . -e Vo « - 4 o - » . 4 .
d i o0 . - . - . Lot 3 - L. . . + . [}
M .. [ $ . , 2t % N . K a .- . R .
. .'1,~ * - N PR » * * N ] - 1) - ..“ - - - y .\ R - o ‘i . i
v A N N oo . - Ol ", - N Y ki L | - ‘ ; " - .o» . Y -
rorecrosieio v I8 NN : A - e A -
- .‘ ‘ )/ e § ™~ - -

, J . _ h i ..,
P . - . . ¥ ’ e . .. bR . .




! DESQ RIPT:ION ! MPN MF ’ REMARKS
Pib ) | |
Lactose Lauryl Sulfate Tryptose Broth, . .
10-ml portions of single-strength medwum, | s
10 ml portions-in 20 X 150 mm culture 400 -

tubes with fermentathn vials, metal .

T

caps. Sterile

e

Sadium Hydroxide solution, 0.2 N

1 ‘

For preparing 1% Rosolic Acid

phosphate buffer for dilution
water, 4

é - 200 mi ,
. . | % ’ solution
i i i : Y JL - -
—— T
- , : - & - | )
Sodx&m ‘Hydroxide Solution, 1 N ‘ 1 liter 1 Liter For preparing stock solution

& .Y

C |
|
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Il (HEMISTRY LABORATORY EQUIPMENT AND SUPPLY REQUIREMEN{&_W

: .
s - Key to Abbrevieations for Tests:

BOD - Biochemical Oxygen Demand
‘Doéwg - Dissolved Oxygen, Winkler {
oo{P) -

Dissolved Cxygen, Probe

- Chlorine Residual

pH .
- Suspended Solids

8-14

" CAPITAL EQUIPMENT (More Than $100 Unit Value) L
. : * QUANTITY FOR: ’ i
\ ) - B , R <y ... _“l < . [ {
o T DESERIPTION . EACH TEST | CLASS REMARKS
L ) ) L - OF 18 - '
g v - { AN . .
perometric Titration Assenbhes 1nc1uding sample cups - | A written EMP based on Wallace and .
and rreasuring p1pet‘s‘1 and 5 m} (0 ] 9 |Tiernan* equipment is available. It
. could be adapted for other ampero-
o, o 5 {metric titwetion assemblies
‘*Q.L 7. O . . . - y : — i 3
Balances, analytica‘l 0.1 g sensitivity at a load of I Also fdr advance preparatmn 6f. ~
] 200 g (with Instructibn manua?s) S g 3 reagents ‘
. P . el ) S N
o . ' f - ) 2 - ’ ” - - - -
"jBa'!a“ncé, trip, 500 gram capacity , . BOD - 1 | For advance preparation of reagents

PO - ’ DO(KW) T ‘ ,

- ' ; T 7 - . g i
Dissolved Oxygen Meters with probes and probe agitator P Written EMPs based/ on the Weston and
-pssenbljes, and accessory kits which include membranes 0o+ 1 9 | Stack* Model 300 and also on the

- . ‘ T ' . iy Yallow Springs Instrument* Model 54
v ‘ are available. Bither could-be -
I * ~ adapt er oxygen meters.

. * o , 7 —— * - : L
- DistilTing apparatus, water still, all-glass or block tin|{ BOD 1 1 [Also can be used to prepare diftilled
o, . S .- ‘ oo water -fors the other lab proceduges.

s ;i 3 R ~ 1; J._‘— i )

Electrical outlets, 115 volt, single phase, 60 cycle ac ct -1 9 ‘ / ) J

;:ower k L.
s B
i

. N , x N
e raertseni . a - Ny

: .
[KC ‘ C
. ’ P £y
S . « o 5 . -
.
. » >

L 4




- S RO
e S © T QUANTITY FoR-
: 3 ‘ . ,'DESGRI,PT,LQ.& s e EACH TEST | CLASS PEMARYS
. . _ ‘. T, - OF 12 | )
Hot plate,'magnétic-’.é't’ﬁ‘f-ér y:ﬁatform area about 5 1/2”‘ ., BOD "I For advance preparation of reagents
RN by 7", with magnet ~ . " DOM ] -
- L ) . ! T c1 1 ,
o el — ' - —
Incubator, or: constam;.’tempe.‘r‘atur‘e bath capabTe of : i
maintaining 20° + 1°C, and large enough to.contain BOD® 1 1
36 80D, botﬂes ard 2 ten-: hr,er botﬂes ‘
, \ o . . - " &
,.Dven hot. a:r,wta g:hfe ﬂgiform temperatures and with - See Microbiology, Capital Equipment
- - thermometer o re ?ster‘t accurately in range of 103 - . S 1 ]
R 106°C. Capacity or 1B 7 90 mm dia. watch glasses = [ )
‘ ' plus 18 « 25 m]. Goocig cruﬁ‘ltﬂés ; : . . .
: O i J—YA’" - ’*’w’r — v - *
- A R pH meters, e]ectrorne‘trfc actprate m at Teast 0.1 pH _ . W written. EMP ba‘sed on the battery -
< unit S DA » pH 1 39 operated Instrumentation Laboratory*
. St e < Model 175 is available. It could be
i . adapted for other pH meters. .
2 ) ) —l ot 5 l‘y -
. Refrigera’cor Ia,rqe enough to -store up to -7 one 11ter I BOD, 1 ] [o store réagents prepared 1n advance
T reagent batttes e e e e DO{W) 1 )
w - N Lt ; L
Sinks for g]assware c]ean-_up and djsqard gplufi&ns. Aﬂ = 3 ’
n . . R . a -, o ) R -
T facuum, Sources preferabiy\a central servu:e An, e Unlisted quantities of tubing-and
- - electric vacyum. pump as&anbiy with suitable hoses$ water SS 1 18 connectors may be required. See
R traps and shyt’ of vjlves aapable ,of drauing 15 Jnches N . Micromology. Cap1ta] Equipment
S, mer‘cury is accépt.able T , 3 vl 2
» P o L R Y ' . . . .
) '*‘ Me’ntion of a .§pec$fic braxnd name goes not constitute endorsement of the U.S. Epvironmental Protection Agency.
. Q . T o] RIS Ny . R " 1 \

», . - .
> - R - o -
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B. REUSABLZ ECUIPMENT (Less Than $1c®Umit value)
; é QUANTITY FOR: ;
? JS— ‘ ’ ,
N D‘SCRIPTIJ“ » EACH TEST | CLASS REMERYS ¢ 4
‘ OF 18 s d
L4
. Aprons, 1aboratory&p1ast1c acceptable) A1 18
AN i ; éb ¢
Beakers, glass, 25 m! * DO(MW) 1 W &
Py DH ]
’L bl —F
~  Beakers, glass,«50 ml . ¢l ] & .
~ ’ )w ,
"‘ “ \ ‘
Beakers, graduated, glass, 150 ml pH 5 45 - .
v M - v ﬁ K = -
Beakers, glass-250 mi DO.(P) 1 9 |Weston and Stack* Meter 300 ’
3 A TE » v _ i — Ld i
Bottle, amber glass, 1 liter, with screw %ap C}'. 1 1 .Mmit 1f PAO so]utio(n is purcpased
A = . : CE , ' . :
b Bottlee, glass, 30°ml, with 1 ml droppet piget 1n cr o, 3 27 {0mit if solutions are.purchas;d in
SCrew cap ' s N dropper bot}les ‘
. ‘.- & / . o " ' R
P Bottles, glass,BOC, 300 ml glass stoppers | £C0 & Total quantity based on all three lab
., ‘ "00(W) 1 153 ® [’sessions on same day, precluding .
- \ ) ' DO(P) & m;]_tiﬂ]e use of bottles ,
4 - 4 ) B 1 4
[ A4 . . '
Bottlec, glass, reagent, 250 1, with glas’ stoprers for-| BOD 4 | .10 \
¥ all but one which requires a rubber stopper., <1 DO(W) € . .
~ - " & & -
Bott?e; ¢lass, reagert, 2 'Cter with glass stopper DO(Vid 1 1 To contain standardged sodium
| A d . thiosulfate ¢0l,.
L « ‘e :
. - ! ) P g rl ’1
8*, . ~ . . 8




DESCRIPTION

- I
5 7 U RO B
@ Bottles, glass, small neck solutior carboys, 10 liter BGr 2 2 '
§ o ]
o +
Bottles, polyethylene, aspirator with spigot, 5 gallon, Al 2 ¥ |Can be used with siphons for water .
. screwcaps to dispense distilled water ? . " lsamples required for DO(W; and DO(P)-
F ¢ A
Bottles, polyethylene, Squeeze, eac?‘ with delivery tip, pH ] | 9 !To contain sat. KC1 sol.
®  about 2 oz, ; '
:L x
L od L]
. Bottles, polyethylene, 60 ml, screw caps ' DO(P) 2 ; 18  |Weston and S*ack* Meter 300
¢ To contain electrolyte and Na COH sols.
v - * " —_— -
“Botﬂes, pelyethylene preferred or pyrex, ~180 ml, pH Y 18 |To contain buffers .
screw caps A
¢ . -
- Bottles, polyethylene, resistant to adsorptmn of solids;, €l 1 To contain student portions of samples.
p 500 m1, scréw cdps " pH 3 27 {Attach sample tags.
' . sS 2 |t . .
) N : > ]
¥ -
Bottle, polyethylene,resistant to adsorptmn of solids, BOD 1 1 {To coliet¥sample,
. + 2 liter, screw cqg . 4SS 1 Attach sample tags.
— v ‘
LY Bottle, polyethylene, resistant to adserption of solids, "m 1 1 ITo collect sample.
4 liter, screw cap -, %5 1 Attach sample tags. )
b ‘ ' »
BettTe, polyethylene resistant to adsorptwn of solids, BOD 1 1 |To collect secondary treatment effluent
’ 8 hter, screw cap sample. Attach sample tag.
- . ’ C. o
« R [§ _47
\)‘ S‘A . [ R ’
M s




v

. | .
' DESCRIPTICH EACH TEST | CULASS S
“ ; cF.ie !l .
B | - NERCIRRS
Brushese assorted for cieaning glassware ¢ At Sinks 9 ‘ ;o : A
A T S
Brushes, balance SS 1 3 . ) > L
' 4 ; P o~ A "‘
Bulbs, pipet, large BOD ,/779 ’ . L
- DO(W) 1 - g o - -y
Burets, 25 m1, 0.1 ml graduations, teflon $topcock plug DO(W) 1 18 ' ‘ : o £ K -~ :x’
referred . . L i
P ‘ " A
- A‘_L‘L, “y
. B . ! ‘,3 .
Clamps, buret, for titration stand DO(W) 1 18 P ’ ‘ ‘f LT
Clamps, pinchcock,. strong encugh for tight compression BOC 1 20 | See chrob1oﬂogy, Reusabie iqutpment -,x
of vacuum tubing SS ]
. » - . vt .

——

L4
&

prior to student Tab session

. Cork borers, set . 51 1| To make hole 1n.No.  8.rubbervsto pérsl,'
- ¥or funnel filter holders prior !
' student lab session. o
o - N . . o ;'_ . - ' '
" N
Crucibles, Gooch, porcelain-25 ml capacity. SS 1 36 Y 16 are usedts preparé:?wlter discs

—

Lrucible hc]d!rs, Walter, for 25 ml ‘porcetain Gecach
crucibles to fit-1 Titer filter flask

Cylinders, graduated, 25 or 50 ml

-

Su o

4
i

Aruitoxt provided by Eic:
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!
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" - . . A

»- h3 S8 feYale v : {

30 Reguired for-BGL ¥ sari it s prirapy
1tréatrent effluert - o

A,
7 7 o T T ~

N - % - . .

]
~ Csy 2

Cyifnﬁefs qradmed, z&em} S e

'1"’ - -

3
RSN SR
S T
4
4
:
L3

_ ff.’ fmders,' qpuated\vl(}ﬁiﬁ’: R EUE

w

AT
&

. «jecumeé “f.sarple s secenda
" treatrent effluent

.
«

<.

et cad o B\ R i e

"
K:#
N SN
I
F
L
'

£y1}ndesg, graduated 1 1&’4‘ 2 ‘ ‘36 : . J -

Besf;m&teg mtﬁ effectwe ffaﬂ‘mﬁ a,nd ’Edﬁeommaa &
Tl 18 - 9 mﬂa vatch qlasses plus %&‘w 25 156&8
‘er‘uc,‘bblfes K :_, R

c*“

1 S i fior gdvphee greparation 'f. "‘»’a“r’ts
SN X §ee ¥ rob} gy,, Reusatie. Ew‘m‘e"t / ’

x

e

FIasks, fmgrmq (sucf.imn‘i béavy aiasi ﬁﬁ ‘ni’c:i:,,giﬁé
Wmﬂﬁﬁ f?r hszsé tqnnécticn and Wuﬁ! mrf‘%ﬁ Hﬁ.- @Wpe’ "
"' 4 [N S < - -

w» . " ‘44.‘*i\_-
\.,ﬂ—'ﬁuv\«») w;vfqu»P

T . e e Crs. . .:v‘ t
F‘!a&kr vo]t,ﬂutric aoa iR wtf:magsfs toipe fper
. Lo L e .‘ ‘r_« .‘;‘_"‘-rel-,u\ 5 2 r- - L ,:‘
’., Lo - ., - L. ‘:u" rq LN :
iy Ao
a e \

""z%hskx,'m‘fmebﬁc aso mt. uith gmsg?upper




"'J/, v ‘ 8‘20
* o ) ( s & i R L
S . = LANTITY FOR: | J ) -
- BESCRIP'TIGN trln TEST © CLASS I RTARYS
! : = L QgF et
‘- ) - J 7 rae . . | i *
¢ Flaék vo?umetrfc, 1 Hter with lass stopper * o0 1 ! 1 [For advance preparatior cf buffers and ,
N . ) ) ) pk ] i ;sarple :
w . . 1 ' - [ . ' ‘
< : ! ~.’ a * ;
Flask, wolumetr{é, 2 liter with glass stopper . DO(W) 1 | | 'For advance preparation of std. ’ « 7
. L . ! fthwosu1fate sol.
i " Farceps, ‘tovef glass, ‘cirved ends ~ S0 e ) .
e - ' . | t
- Fyels, short stem, dian. about 75m ' 0w 1 e Y
S (1 2,5@ Pbtp‘et} RO ,
: SN K »
T Yhiagel’ fi}ter hc?ders membrane-unit assemblies or SN 18 |Car use some of each type
N portelair Buchner..funnels or porcelain Hirsch funnels, ’ See Microtiotogy, Capital Eguiprent
7ff. raqu%r?ﬂg t‘ﬂi&t QbOUt 8 ¢m dia. for filtering influent ¢ : . :
“f" smzas s w PR . '
S BRI . :
- £ L = : LY
‘. . _" o - N B . -
shsses safety DO/W)1pr 9pr| -
. ‘»( - . . ’ .
KH}VES, sma.i"i mcke) ’ . S &\ oCiPy 9 | weston and Stack* Meter 3CC
A 4 a * ) ! :ﬁ
i *' Yy g - ? :
yﬂ‘Mi}fﬂq‘r0§§5‘plung£rffype. 18 tnch minimur length . % BOS ; IR o Ao
’ . f:"_ 3 " 7“; :i = ’rA ~,4V> - 7- 1;' : :, -
=~hk@%aﬂ)6hdﬁp§$;3g, Glass orippreelasr, witr spout, & oz R . Yor oadvarce preparaticric starch sc
- “l e ek - - R —n—%_-————} , . —_ .

Pj y dropping {medicine croppers), with tulp, .

{
P boutlnﬂ w}uma - , ! o s




Y :
QUANTITY FOR: = . -
DESCRIPTION™. = . EACH TEST | CLASS REMARKS
- . - ’ | OF 18 | 2 —
'y’ "¢ Lo ’ . -7 . .o 3 ’ .
" Pipets, measuring, Mohr, giass, 5 ml graduated tn 1/10 - | DO(W) 3| 3 | - - o
. v - . Y | . .
AN T & ' 1~ 3 ~ :
Pipéts, volumetric transfer, oneml . . BOD,' 4\ '4 For steck bottles of nutrients
i - — S : N . o .4 " . i;‘ T
Pipets, volumetric transfer, twenty m) ' S 17 BOD 1 18 |Required if sample i:hury
A g ) . . | treatment effluent .
Pipet. yohlnetric tansfer. 100 uJ L ) po(wyaj 1 For advance preperaHOn of std .
RS Ca . ) ) : thfosulfate sol. ~ L
Scis:ors, snan g{za pa#rs i V - * . DO{P) 1: - & Yellow Spﬁngs Inst‘rument‘f ‘Mefér‘,5§ ,
.,'Tﬁ.’u vﬁ~r. .. . ! ) ¢ . - \.‘ ¥ . -“ i - ,.\.:. ‘
: eudrivers. m” Nade I L DO(P) 1 - QA Weston & Stack * Meter 300 % -
iughons, Q‘ass, &bout 18 inches 1o with soft rubber BOD L} . 18 \ - . - o
attacﬁed for dthery controi. R S o~ ot -
) . SR .
Stphons, gTass,long endbugh to reach to the bottom of a BOD ) 1 2‘= \, ' . CAN - ﬂ .
_ 10-1iter bottle, with soft rubber tubing attdched for LU I oL 3 -
deHvery contr‘o] . ) ' . ) T !
- o N alk L. s : N - - ’ - . ," . - ‘: . i'\
’ ;‘Spamh,;:mdiwy size . T e 3 JAR‘ 1] 1 |For advance preparation of reagents -
o '\";:‘ — Al . ﬁ ‘- x:' e ’ ‘ - - N ;“ - ': — B —_— .' - : - ' ‘ ..
- Sms for c)eaning bench top , ‘ ..‘) ‘. i"ﬂ»‘; 11~ ¢ .| See Microbiology, Reusable Equipment
. B .’ : . ~ ‘ ;A " o , ‘g.’. b, \),' . 'QL ‘{‘ « - J; , - AR .
p Y A g1 o
4 ."‘:‘ " 4 . i ¢ » - ‘8"2‘{:‘
- . = - . i . L& ; '
M{)ik R s_k_ig; &1 Z S S PN Ao : Y ] !




- ) : o , ot 7 . )
~ A N , 1 4 'Q"/' | . . Kg\ LY . 8_22
N s » Lo NQUALTITY FOR: :
N # BN R »
R cooveer o DESRIPTIBN ssc L o - EACH TEST | CLASS - REM-RKE™
’ - s OF 18 v
¢~ Stands, titratton, s'uppqr’&«fbti,}:h%e{ ‘ DO(W) i e ' ,
StoppeF’s, rubber. size 8; w%th hcﬂe for funneT SS 1 "18 |Size of hole depends on type of funnel ’
fﬂter holder ~ - - o~ o ) filter hclder used .
. W . RS ‘\.’rf‘ e ) - -
A S 3 N ‘
Symnges, 5 cc ar,,{medicme) dropper pmpe}s . DO(P) 1 9 \ _
I ‘k AP : : _ - , . «
,To_nds1 cru“éﬂfle‘ ' v ) ' Do ss, 1 18 |See Microbiology, Reusable Equipment
a—d r rLL"-x" A 51;:1;'; e . - Py
O g, rubbér ‘2:3 f > }Jﬁngtbs,w " , - SN 18 |See Microbiology, Reusable Equipment
5, 37,‘ ’ D. by 3/32“’ fcg;sa vacuum ﬂasks - : . ;
* A ; “,,'-5:&1 ,_Y P # g ' ‘;"’ - -
o - - —— k ~ :-_1 7 " —
., Wash bottles,; xqae‘eze gpe 500 ml AT 9 -
. " = - J-A N X, - o N %
ﬂatch glassés 90Jm d}a,wfar fﬂtgr d‘vsc sappo”\} SS 1 36 |18 are used to prepare filter discs
S s ATXAL L, . prior te student lab session .
R ) # Sa- ‘v' ‘i o / —,;5 "T . ' . )
. Ve = ”.'f SR I

)* Meﬁtwn of a s‘pec}ﬂt“‘hramf name does not cénsh tute
A erdorsement of the U. 8= Enmronmenta] Protection Agency

-
R . s.‘ 11“(,—

.




" "and porcelain. .

O

C. CONSUMABLE SUPPLIES
J

QUANTITY FOR:

J »
DESCRIPTION

-

EACH TEST

CLASS
Of 18

REMARKS <

Cotton, small wads to fit neck of 10 liter bottles

BOD 1

.2

Detergent, in small boxes or jars at Sinks
" .

Al 1

Filter discs, glass fiber without organic binder,

Reeve Apgel 334H or 984H, Gelman Type A, - -
Whatman GF/C or eduivalent Size should cover holes in
funnel filter holders to be used (~ 5 cm. dia.) and also
to fit 25 m1 Googh crucibles (~ 2.7 ¢m. dia.) .

-

SS 2
ea. size

\ -

18 of ea{
lab $ession

~

.
’

sizé shou)d be prepared
(rinsed-dried) prior to student

*

Lubricant, silicone (stopcock) small t&bg§

- DO(P) 1
. 1,

»

Weston and Stack * Meter 300

Marking ink supp]y or t001 to permaneﬁt]y mark- glass

5

SS.

To make identification marks on Godch
crucibles prior to student ]ab(sessibnA

‘ Notebooks. to record data

-

" a

" Pens, felt tip, to mark beakets, watch glasses, etc.:

Pencils, wax.marking '

4

" Reagents are‘]isted according to test at the end of
this section. "

+




%, . . . “ B .' a . .‘, ‘ | . . . JQ{:’KNT.I.TY Fbp" ., h: . B ‘ ‘
;  description St L EACH TEST | cLAsS | . e i REMARKS o o1
. " - - ) 3 R P ¢ i - D .o ‘ .
s ] s, . o . ). ‘! , - . . . 'l_¢
Requ1red samples are 11stéd accordmg to test at the o . A .t .
_end of'this section . - s e R R S N
- ' . 3 . v! - N ) ot -' vt . : V- “9 h‘ v “

. Rubb‘ey tg!r)ds, I,arge, oL R _ BO(P)" 2 {-. 38 _|Weston and Stdck* Meter 300

g — T - - ; RN P . .

Sample tags, preferabﬂy pre-printed, mth blanks for ‘ BOD' -1} o For'bottles containing sample. )

1nformat1on requ1red by NPDES™ reports S . .DO(WY 1 L L » ,

. YT DQ(P)T7 "o 60 S
. A . . Y . . 1 ‘10 - '
e ¥ ) it 27,
. % ' ‘ S‘S 20 - A

1 ! ﬁ R ) -

Tape, trSnsﬁa'rehp, rol1s T Y oy L e

= PR » * = — 2D ;‘ - ) R ,V M l . i — 4

L T1ssues, so'ft in’ boxes, for handhng Go?h crucvb]es ; CSSe 1 ..s9 1 , . Cos
- o o _ - . ‘} N - :‘\, _‘J L . )

Towels, paper in boxes br pa’ckets af smks a ' :A’il, ~'1 [ .3 -y

N . ° - b " g o W o7 y

Haté' distilled, from aﬂ glass or; blot;k 'tm ey | Bob beal 40 ‘z‘JQuant'it;y.‘i'_nycﬁude_s_ water.used for

dittﬂh‘ng apparatus " . . I S A 1o ré‘a‘gen’cj pxe‘pa_ration. .

wqgef; distﬂled-,frotﬁ' cehtu;a?x 'supply of cai be. purchased Jo o6(wys- g - - Amounts represent water used for

Ce oL T Y DO(P)]B' _* ' [reagent and s#mple preparations, as-

i R o T ) S 4 QWeH as stude’t lab sessions.

' : o Lot e O - ¥ W1 pelt o .
A o T el _ -,.»w‘§§ 47 IR




;. - © QUANTITY FOR:
*‘ ., l DESCRIPTION ‘ . EACH TEST | CLASS . REMARKS
B OF 18
weighing boats, disposable ‘ ' _ BOD 4 For advance preparation of reagents
DO(W) 6 .
p i DOEPg 3 29
- . [ I B
' ph 5

]

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

Reagents, BOD Test: ;

. / e ' ' - ALL reagents shou]d be prepared PRIOR

¢ Lo ' . to student lab sessions.
N = \

'qucium chldride solution:

¥ S
<27.5 g/1 anhydrous calcium chloride BOD 2ml1 | 100.m
/ %
Ferric chloride solution: _ ’ ~
. _ ,
0.25 g/1 ferric chloride hexahydrate °l 80D 2ml | 100 m
b _Magnesium sulfate solution: .
" - , ) N . . v .
. 22.5 g/1 magnesium sulfate heptahydrate ~ BOD 2m1 | 100 ml
’ ‘. ‘
4
1y7 ‘ p ( 1Q%s




" QUANTITY FOR:

8-26

“TDESCRIPTION - EACH TEST{ CLASS REMARKS
: ’ . OF 18
Phosphate Buffer Solution: ot KH2PO4 also used for ¢l and pH
8.5 g/1 potassiﬁm dihydrogen phosphate. .
. ‘

21 75 g/1 d1spotass1um hydrogen phosphate,
., 33.4 g/1 d1sod1um hydrogen phosphate heptahydrate,

Ay

.7 g/T_ammonium-ph]or1de

+ BOD 2m1 | 100 ml1

I J

Reagents for 72 Winkler Determin ms unless a
dissolved oxygen meter is to be msed

See Reagents, Dissolved Oxygen,
Winkler Method.

) P 7

-

Reagents, Dissolved Oxygen, Winkler Method:

N

For preparations according to 1971
EPA Manqal, 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 8ml

DO(W)2ml | 250 m1

DO(P) 2n1

NaOH also used for DO(P) and C1

103




\ A 4
__QUANTITY FOR:
DESCRIPTION EACH TEST’ CLASS REMARKS
QF 18 g
- \
Chloroform BOD 15m1 .| To preserve starch and th1osu1fate
. ' LDO(W)15ml 15 ml sols. Alsc Jsed for Cl
DO(P)15m1 | -
s ) “ ! Bl d
Manganouzsmfate solution: ) %
480 g/1 manganous sulfate tetrahydrate BOD 8m1 L. '
. DO{W)2m1 | 250 ml - s
DO(P)2ml .
l <
: ~ 1Y P
Potassium biiodate so1utjon: 25.0 ml is diluted to 100 ml. of which
) .7 40.0 ml" is used for duplicates to
4.873 g/1 potassium biiodate BOD 250m1 standardi%e thiosulfate sol.
. DO(W)250m1| 250 m1 |
DO(P)250m ‘
—_— — : |
N ~ [4
Potassium dodide crystals N BOD 69 Ta standardue thiosulfate sol )also
v : o ’ DO(wgéSg 6 g |used for DO(P) and C1
p DO(P)6g g
- - ‘
Sodium thipsulfate stock solution: BOD 50 ml 100.0 m1 is diluted to 2 £. std. sol.
’ . ‘ DO(W)50 m| 250 m1|648 mI may be needed for BOD,, 162 m]
186.1 g/£ sodium thiosulfate pentahydrate DO(P)50 m1 each for DO(W) and DO(P). Additional
‘ -, volume is for buret rinses,
y i ~ ." - & ‘\.'
. } ¥ ;
Starch solution: ) X ¢ ;. .
10 g/1 soluble starch BOD 8ml _ |A¥so used for.,Cl '
-DO2N;2m1 { 250 ml ,~ :
-V * DO(P)2ml
nA ' R A1
_ b i} v 1Uuv




- 8-28
o \ »;
. QUANTITY Fg@: .
DESCRIPTION ! EACH TEST | CLASS REMARKS
. v OF 18
. v M
Sulfuric acid, concentrated BOD 8ml
) BO(W)2m1 250 ml .

DO(P)2m .

Reagents, Dissolved Oxygen, Probe Method: ‘

-

For preparations according to .
Instruction Manuals for Weston and /
Stack**Model 300 or, Yellow Springs
Instrument* Mode] 54

ALL reagents -should .be prepared PRIOR
to student(lab sessions.

-

-Electrolyte solution:.
50 g/10Q m1 potassium jodide,
0.1 g/100 ml sodium sulfite .

‘1

DO(P)~15m1| 250 ml

Neton and Stack* Meter 300;sol. can
be purchased from We$ton and Stack*.
KI also used for DO{W) and C1.

i Electrolyte solution: ' c,

T

Yellow Springs Instrument* Meter 54;

M Y ) . . sol. tan be purohased from YSI, sat.
1:1 distilled water/sat. potassium chloride sol. DO(P)~15m1| 250 m1|KC1 sol. also used for pH
(56.7g/100m1 at 100°C§ ‘ ' . ’ :
—— - ‘
Sodlum hydroxide sotution: * . ’ Weston and Stack* Meter 300 g
' (- R IR NaOH also used for DO(W) and CI
10 g/90 ml sodium hydr0x1de . BO(P)V15m1| 258 ml .

L

[y




QUANTITY FOR:

DESCRIPTION . ‘ EACH-TEST | CLASS : . REMARKS .
. - N .- OF 18 . . A .
¢ _Sodium sulfite solution: B o ' wegton;and 'Stack* Meter 300 <
' ) . . ; T ) . "|Also used in DO(P).electrolyte sol. :
, abaut 2g/500 ml : . DO(P)~1g | 189 | . - ¢
' N A . : . v . v ’ : B - *
Reagents fqr 18 }an?er D0 Determinations , . ) See Reagents, Disso)ved-Oxygen,-
B . , e ‘ Winkler M - )

'Y

s , . - I, ) For prepartions according to 1972
- . S . ASTM Part 23, p. 223 :
Reagents, Chlorine Residual: . 2 1o,
-~ LT L. . . T T ALL reagents should be prepared PRIOR
‘ . . N to student,],ab sgssions
) ™ - . . . . [ \ . : .; ‘e
s Buffer.solution, pH4 0: | . : . - |Sol. can be purchased from .
' Wallace and Tiernan*
243 g/l sodwm @te’fate tr1hydrate : . C1 1m 250mt o : .
,4BQvg/£ glacfal\ acetic/amd - P ) _ ) ! . : ‘ s
o ! ~~ : — ‘ ‘ < ’ ' - — '
Buffer solution, pH7.0: . PR . ' "1SoL. can be purchased from  J
o LT w : ‘ Wallace.and Tiernan* £
- 25.4g7/¢ potassium dihydrogen phosphate \31 Iml 250m1 KH2P04 also used for BOD and pH: -
86 g/£ disodium hydrogens ;}{oéphate ‘with 12’ - S, : - . b ) o f
< molecules of water Q\fﬁhydration ) - X ’ . .

- ¢
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.4 .
‘ . . - 8-30
. QUANTITY FOR:,
DESCRIPTION EACH TEST | CLASS N REMARKS
OF 18» -
Potassium iodide solution: 3 Sol. can be purchased from
. Wallace ahd Tiernan*,
50 g/£ potassium iodide { c1 m 250 m1| KI also:Fsed for DO(N) and DO(P)
/ .
Sodium chloride, U.S.P. o e 4 C1nv20g 360 g.} Pellets can be purchase from
Wallace and Tiernan*
Phenylarseneox{de solution, 0.00564 N: €1n10m 1L 501 can be purchased”from Hallace
) . ¥ and Tiernan*. \D
0.8 g/t phenylarseneoxide ' . » NaOH and KI- are also used for O(U

-

1.8 g/£ sodium hydroxide
(Adjust pH with “1+#1 hydrochloric acid)

Standardize with 0.0282N iodine solution:

25 g/k potassium.iodide
7 4.946 g/L arsgnods’oxide
) hydrochioric.acid -
1 m} chloroform
12.7 g/2 1bd1ng"crysta'1‘s :
5/500m1 “sodium hydrox R
1g/100m! starch sol.

and DO(P) -
chioroform and starch are also used
for DO(N) A/

.«
‘

1y~




, W CE i o
L L " QUANTITY FGP _ o, ~
CpfseRipToon: . v v EAEH TES‘Y 8&1\55 L REMERKS |
PR A S S L LLOF Y8 ’
- . <'Y“’ T ' '. ‘ For pr"eparatwns according to 1977
S C o - St ce T . Standard Methods, 13th-ed. p.278
. Reagents, pH- -~ L R - :
L et R . A U ALL*'reagents should be prepared PRIOR L
. N . - {to student lab sessien. -
,Buffer so'lutfon, pH €.9:. E :‘ e Tre s L . Pre~weighed’ fer chalficals can be |
F I purghased, .
" 3. 3889/]1ter potassfum d'("nydrogen p?osphate. ‘ pH‘,'I‘ZSmJ S3R: KHZPO is @ 50 used for Cl and 80D *
1 ®, e : .' o p
3 533 gﬁiter :hsodmm hydrogen phosphate, . ! . / -
carpon d1ox'fde~fr‘ee water. L ,.i" “. Nt : : 7 S
. — Y L [ o - % - " *
Buffer solut‘ioc, pH ] 4’ ~. ’ : ,.' ,ﬂ X , Pr‘ wewghéd buffer chemica]s can be -
C 3 T Y : chased. A
1 179 g/l potasswm d?hydrogen phosphate, B p}(&_?aﬂ kY2 2P04 is a]so used for €1 and BOD ‘
4, 302 g/l qisodfum mdrogen phosphate.r o 1 f /
M. N , LI > ~ .
B carbon &xide - free wqter ST, ) SR ‘ .
s, < 2 IL _"‘ N R [ - '“' /
glectro.]yte so'lutf‘éb . ‘ ' , : . E]ectro]xte sol. can be purchased from
" ' L sy -manufagturers of pH meters, ‘
; 56.7 g/loaxﬂ -potasstum thor’rde, at S pH 10T 250m1{ .kCY also used for DO(P)- ' .
100"6 for saturatpd soluﬂdm. : '( o . .
Add sﬂver ch]oﬁde‘in dfssa'tvab}e amt ' ! A - /




/o 8-32

S ) / QUANTITY FOR:
. DESCR}PTI()N éACH TEST | .CLASS REMARKS
C , ) QF.])8
Sample, Biochemical Pxygen Demand: . Collect just before student 1ab ‘
' . : ‘ .lsessjon,
non-Chlorinated treatment plant effluent L 4 BOD 80m1 2212 Ht?'s of primary treatment effluent
, : ., lor 400ml |or 8e=jor 8 Titers of secondary treatment ‘
- |-, - [effluent ‘ ~
- I3 } A\ 4 b )
Sample, Dissdglved Oxyger, Winkler Methdd : ol . |Prepare by agitation, then quiescence
, - Co Ao . =lprior to student lab session,'.
Water containing dissolved oxygen BO(W)300m1} - 62 -
Sample, Dissolved Oxygen, Ptjébe M'ethbd_: L ) ' " Prepare by. agﬁtat‘iQﬂQ them du_iescence
o0 A prior to student-lab session, .
DO{P)300m3 '

" Water cdntain1pg~disso1ved oxyger™

6L

0 7
b

Sample, ch]orme * ) "

.

+

CoHect just bef,ore student lab
' lsession,” -

I

Chlormated treat:nent plant efﬂuent , Cl 200mt|, 42 |@uantity 1s/for wgﬂace and Tiernan*
~ ' . |Assembly.
J Lo ' - A
‘ B P . N v ) '~ . .
Sample, pH: A ! ‘ ' ) " |Prepare .prior. to student lab sessions”
Three sérqp]e-s with d'iffe'rent pH values | pH ea. - pH ea: ' - .
N ‘ 1y . * o sl ]25"1] ) ,.31* 1°
. -
5 1T —
¥ .
2’ .




QUANTITY FOR:

I
.'s;.,;.

DESCRIPTION EACH TEST | CLASS REMARKS
) o : OF 18 .
Sample, suspended solids: , ] ’ Can be collected 1 or 2 days ‘before.
Lo X o ’ student lab session.
, Treatment plant influent or an equivalent mixture , SS+ 100m1 2¢ ,
Sample, suspenaed solids: o \ Can be collected 1 or 2 days before
e P student lab ‘session.
T-reabnent plant effluent or an: equiva]ent m'ixture SSv 200m 4z .
L] ‘ k
: ~ 1) : g
" * Meption of -a specific brand name does not constitute
endorsement of the U, S. Environmenta] Protection . )
Agency. . : . 5 !
N ) R . -1 -
-
. , . .
! ' ’ . i ; |
» \ - .




‘111 ENGINEERING - Sampling
A. CAPITAL EQUIPMENT (More Than $100 Unit Value)

-

———— —— - v

QUANTLTY FOL:

8-34 -

e B e -

' DESCRIPTION _{ CLASS REMARKS.
’ 1.0l 18 _
Sampier, APnA type, as described in Standard Methods, 13th ed., p.476 1. |[For demonstration
Sampler, Kegmerer type, as descpibed in Standard Methods, 13th ed., 1 For demonstratdon _
pf 728 ) « .
B. REUSABLE EQUIPMENT . (Less Than $100 Unit Value) R
_ \ .
- . :
Float gage 1 For demonstration
Optional - used if available
Parshall Flume with stjﬁ]ing well and connection to flume ~1-3 |Tq illustrate flume Configuration. °*
, : - ‘ \ Models could be used 1n classroom.

- x5

Statf gage section, standqrq 3.33 foot section

—

7

To 11lustrate gage .

Wier plate(s)

To illustrate wier configuration.

90° and/or 60° qnd/or end contractions,

etc..

115

119
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“ ’ AN ' ? . - C;’\
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v .
; B )
- !
X
d ’ B % -
L The following effluent monitoring procedires were added
to the Student Reference Manual. Equipment required for these -
. Procedures is not included in this compiled 1ist. .
-1. Dechlorination of Samples for Biochemical Oxygen
Demand and Seeding of the Dilution Water
2. Determination of Dissolved Oxygen in Nastéwa@er:
4 Polarographic Probe Method
3. Settleable Solids, mg/liter (Imhoff Settling Cone)
» I‘
/
v
=
‘ . 1Y -
\ o . *
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. y

. -2. Instructional Resources

3

a. Introduction

Most training institutions wiTl make the fullest possible use

of pre-existing instructional resources. The purpose of this‘“E
section is to describe the nature, sources, and avdilability ~
of instructional resources. suggested for use with this course.

1) The Instructional Package Worksheets (IPWs)-in Part II of
this Manual and the student reference text refer to a number
of different instructional resources

. ) These include:

N " a) The student reference text itself;

b) Audiovisual training aids; and

c) Suzézftive references

2) Instructional resources are d1scussed in th15"sect1on from R
. " the viewpoint of the sources of the mater1a1s

a) Resources deve]oped by United States Erfyirongental
Protection Agency (U.S. EPA)

» b) Resources developed by other sources; and,
c) Resources already in possession of the tra1n1ng 1nst1tut1on
conducing this course. -~
. Instruct#ona] Resourges Deve]oped by U.S. EPA ‘
: ' 1) Student Reference Text and Staff Guide for the course "Effluent

Monitoring Procedmres Nutrients":
< Y
a) NTIS can.supp]y copies of the Tékt and Guide. A paper
copy of the Text (PB-261-290/AS) costs $9.7 Contact NTIS
for the identification number and tost of a er copy of this
Guide. . -
A microfiche copy of either Ebe Text or Guide is also available
-from NTIS at $3.00 each. : '

u.s. Department of. Commerce

Nat)éna] Technical Information Service
5285 Bort Royal Road -

Springfield, Virginia 22151




-

) ' . - r4
So. - Co . . 4 *
b) NTOTC has negatives of the Text and Guide which are available ‘

for_temporary loan off request of‘a spon§or1ng Agency mshmg
to duplicate the materials. )

c) Your state agency may be §b1e>to arrange a direct supply of -
the texts and/or guides. 'Befote ordering/reproducing materials,
you might consult with your state agency about this poss:bﬂﬁyga

2) Audiovisual Training A1ds developedr for the Cogrse

\

¢ ) 1 X-6, Slides, unassemb1ed - 28, shows variXus RS

~ ‘
a) What is avaﬂab];, according to topic: | . - -
(*Y FiveaDay Biochemical Oxygen _Demand (BOD 5) Y

'(a) XT 54, S1ide/Tape Unit, “Determination of BOD," s
- 13 minutes, 71 slides. .

_— (b) TC-40, Videocassette Tape Unit, "Determination of
" 5-Day BD: Sample Diluti@n", 23 minutes O,

(cY 0T-2, Overhead Transparencies -14.

)

(2) Determination of Dissolved Oxygen

- .-_,‘(a){Azide Modification

T XT-29, Slide/Tape Unit, "Dissolved Oxygen
~ Determination", 15 mingtes, 72 shdes '

-~

2 TC-38, Videocassette Jape Unit, "Dissolved
- Oxygen Determination Winkler/Azide: Tit- . p
ration of Sample", 27 minutes.’
3 TC-3B, Videocassette Tape Unit, "Dissolved -
Oxygen Determination Winkler/Azide: Standardi-
. zation of Sodium Thiosulfate:, 27 minutes.

- »

4 07-1, Overhead Transparencies < 6.
(b) Using a DO Meter N\ “

parts of Neston/;tack DO Meter - ,

~ of Dissolved Oxyggh Using a DO Meter", (Weston-

2 TC-41, Videocasse\i Tape Unit,” "Determination
~  Stacly; two tapes, Part I, 26 minutes, Part II, " T

38, m1nute§ o >

. " it ‘1/ h ! \;
' (c)\Polarograph obe.

1 XT- 83, S1ide/Tape Unit, "Determinatmn of 5? _—
a D‘lssolved Oxygen- Polarographic Probe (YSI) - .
. 6 minutes, 32 $1ides. . ’ .




Aol S

1 - »

(3) For pH Determination ey

(a) XT-69, S1ide/Tape Unit, "pH Meter-Laboratory

Operation", 12 minutes, 49 slides.

< (b) 0TM1, Overhead Transﬁareqfies - 7.

(8) 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. /

2 TC-12, Videocassette Tape Unit, "MPN Pro-
cedures”. 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-four 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

.

N

>j

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

2 X-13, Slides, unassembled - 12. Used wit
lesson 3, "Preparation of pylture Med fym" :

3 X-14, Séides, unassembled --15. Used with
lesson 5, "Filtratiom Procedures®.

4 X-15, Slides, unassembled - 19. Used with
tesson 6, "Colony Counting®: -.
»
5 0T-13, Overhead Transparencies - 2. Used with
. lesson 4 aqf 9. , .

(d) Calculation of Geometric Meanwet Fecal Coliform

LY

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

i




For use with persons who can apply the "
Hasic skills™f addition, subtraction, 7

multiplication and division, but who are
not familiar with the use of 1ogar1thns

2 XT-86, Slide/Tape Unit, “Geometr1c Mean"., \\
Parts I, II and III, 35 minutes, 78 slides.
For usewith persons who cap calculate
simple averages. Prior ability to use
, logarithms helpful, but not mandatory.

(5) Sewage Solids

, (a) Total Suspended Solids

. 1 0T-4, Overhead Transparencies - 7. Used
with all lessons.

2 TC-21, Videocassette Tape Unit, "Suspended
5011ds", Part I "Preparing the Filter Disc"
15 minutes. Part {I "Procedures", 13 m1nutes

- (b) Settleable-SOTids -

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

(6) Chlorine

. (a) Amp2rometric Titration L ‘

. T

1 XT-37, Slide/Tape Unit, "Residual Chlorine
and Chlorine Demand", 12 minutes~G6 slides. 4

v ’;/ 2 0T-5, Overhead Transparencies - 10.
(b) Todometric. Titration

. 1 XT-93, Slide/Tape Unit, "Det&rmination of
-’ Total Residual Chl6rine - Iodometric Titra- - .
tion Method", 10 minutes, 42 slides. .

. - 0 v
B . '




(7) Flow Measurement

1]

(a) Parshall Flume

1 0T-6, Overhead Transparencies - 6.
2 X-16, Slides, unassembled - 2.

- (b) Sharp-Crested Weir = " ] (/
1 07-12, Overhead Projectuals - 5 .
. (8) Report of Self- Monitoring Data -
5 (a) OT-14, Overhead Tn@nsparencies - 7.

b) How to request loan of audiovisuai training aids:

(1) A1 items described in b.2)a) above are available on
scheduled" 1oag from NTOTC to institutions conducting
this course. Requests should contain the information
items on the "Reguest for Loan" form, page 9-9. Send
requests to NTOTC at the address given in b>1)a) 4bove.

. _.\\ — -
- (2)'It is urged that materials desired From NTOTC for a
Ty 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. . .

¢ [ ——
! R ) ~—




©'B)

3) Suppo.rtive R’eferences t,.' N ce R

‘a)

o)

. . 2300 entrieg .of instrictignal and resource materials..-These are:
- printed mat er, stides, films, s1ide~tape units. and video —iapes e
-develpped by varied sources. for training persotinel involved .in. ~.

*{4) It is expected that all borrowed resources b‘é returned to

“sented: in_this course. ip-the EffTuent Ne:nnormg ﬁmcedum EMR)
»formét Adaress regiests’ for a copy to:. [ | - | . -

- Although not deve!oped specificﬂ]y for, this course, several of @ :

serves as an TAformation-Source of avaihb?e, ‘water quath trafnir&

resources. covering- & wide range of subjects. : - RAVE
- N ) "IN.. ) “l..‘ .t o " R : .‘.. i .‘ S Ve -4
i * . » ’ ‘a v
: oy SN P A, .
. . -~ L
’ 1* Vo \‘ ’ FER - he .
‘ B L S \ (..
2 . , - R . T . 4
< . “
o I 126 . : o w
i T h P - vyt Low - s b
N . A ; ’ N : . \:T' ‘A T .:., «
- i " “.1‘ . {:_ L
' - P A, i

e L T e T e T e
. vtfmeT <. 70" assure effectfve ‘&é’hvery ‘
me, foriuse in the course,\ -réquests should-be received
.at »YoTc at 1east 45 days prior Yo the course date. Ibe
.Center will, ‘in turn; make every effort to assure that .
the requested materials .are délivered to the reques't‘mg*
institution-several days’ prior to the start of .tfre course.
fn which they aré to be used.” This wi)l permit review
and practfce by the. mstruc‘tiona‘r staff ‘for .the most.
effectWe use of such resources .

R »
v

* the Center wi. thin- two. weeks. after completwn ‘of J:h,e ‘cmnr;s,e R Lt
1n’ whmh they are. use& , o -

PERCAPE ‘

K

(5) With returned barrowed tram'mg resom"ces, 1t %s reqnésted
-~' that the usér prohde the Center with an evalu;atzon of the
_training resqurce(s) used.« In this manper the: experience® - - '\
of users can be a factor in cont1nuous improvements .and
responses-to’ problems in usirgd the resources. Al reports
on use of such respurces should 1nc1udb the number nf $tudents,
‘mh wham . the’ materiat "Was used

Lo- S
- ., e
. "f‘r“!.
" ' L v
N b * M - .
\ . *

ManuaI EPA*EMSL “Hethods for Chemcal Ana?ysvs of Nater,and
Wastes™. _This is the reference. source® of .all the pethods pre-s.

S

. ..’. H offxcefof Technqlogy Transfer LR

s o T -Tedus'trial Environmental Reéearch Labpr‘atcsry _

Co -7 ’ Cinctnn'&h, Ohio 45268 .. A O
AV Cata‘log. NTQ’I’C,—"Aud‘lovisual Instrut;tional Unfts" This is a
catalog.of s1ide-tape’ tnstrucaional units developed by the ‘Center. -

'." A, s« E A T 7”¢" < . s ' t.'. *‘"

the units are on cotrse topics and might ‘pe useful supplemen y - FR
material. Address, requests for a copy to NTOTC at tbe adﬂre P AU
giv:}n in b 1) 2l "abpve, ST S R

IS A Hater Quahty Instructforfa? Resoui*ces Im'omatmn ‘._s_ystem

has been developed through an EPA tralning grant. 'The '"Masfer - . e
Reports" conta availabitity tnformatjon and deséﬁiptiﬁns for ° o

all aspects of water ‘quality assessmemt.and control.. Thus, IRIS , '~ -




e ol ’ ‘ ‘ ‘., ’ — 4 . }"

_The user does not need data process1ng equipment to use

the systew.s Four of the cdimonly used elements of IRIS . gk

-(Users Manual, Tables, Master Report Subject Index) are ;
currently ava11ab1e. -~
(1) While presen supplies ast, a set is available to

* qualifying atiopal institutions and trainin

agencies from NTOTC at the address given in:b. 1§a) -above.

: (25 Paper copies can be ordered as a set of fOur volumes
‘ y . from NTIS (PB-262-223/AS, Set, 1120 pp. "Water Quality
. R - . Instructional Re50urce5'lnfonna ion System, Volumes
I through IV) for $31.00. The NTIS address is given
in b.1)c) above. M1crof1che cop1es cost $12.00 per set. .

(3) Paper or microfiche copies of individual volumes can
. also be ordered from NTIS at the address given in b.1)c)
- above using this information:

(a) . PB . 262- 224/AS, 99 pp., "Water Qua11ty Instruct1ona]
X Resources Information System, Volume I-Users‘Manual”
L .. R $5.00. (m1crbfiche £3.00)

. \ (b) PB-262-225/AS, 96pp., "Water Qual{ty Instructional
" * Resources Information System, Volume II-IRIS Tables"
~ . - g $5.00 (m1crof1che $3.00)

o, " (c) PB-262-226/AS, 494 pp , "Hater’Qua]1ty Instructional
. Resourcé Information System, Volume III - Identification
. ‘ _ Number Master Report* @ $12.50 (microfiche '$3.00)

v (d) PB-262-227/AS 431 pp., “Water Quality Instructional
Resoyrces Information System, Volume IV - Subject
‘-~ Index" @ $11.75 (m1crof1che $3.00) -

4
c. Instruct1ona1 Resources Der‘loped by Other Sources , -
1) Minimum technical references which sheuld be in possession of the ‘
- institution include: .

a) "Standard Methods for the Exam1nét1on of Hater 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, PA 19103.

- , . S
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2) Audiovisual and Other Training Aids Co ) . ‘
- ’ N . . i
a) A wide variety of training resources is listed in the .~
EPA sponsored publication, "Water Quality Instructional
Resources Inforhation 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 reésources
app11cab1e to this course, which are not currently listed in PRIS,.
are invited -to relay this information to the Director, National
Training and Qperational Technobogy Center.- Such resources, as
applicable, will be made known to other organizations which could
benefit from their use. - . L.

- -
7

. Instructional Resources Already 1n Possession of the Training Institution

-

1) Many training organizations prefer to develop their own texts and “-
audiovisual training resources. 3
f) 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 organizatieps.

3)The Mational Training and Operational Technology Center is prepared to
serve as a focal point for making informatibn about such resources
widely available, provided that copyright or other restrictions on
reproduction do not limit ava11ab1hty of such materials. ‘

a) Before encouraging other training 1nst1tut1ons to use such resources
in 'relation to this Course, elements of EPA will: -

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

(2) Review!the fresource for technical va]idity and educational quality.

b) Materials found su1tab1e by EPA would be recommended to others tnstitu-
t1ons known to be presenting this Course.
Ny
4) A1l training resources referred to NTQ¥C as available for use by others.
will be added to the overall inventory listing cited in IRIS, b. 3) ¢),
above. It is hoped that a mutually supportive activity in this area
will,/hin time, result {n: '

a)m k1ng IRIS a diversified, total resource system for training materials
which will be of the highest technical quality; .

b) oﬁ#er1ng training institutions a wide variety of types of training
: resources,;
¢) reducing the amount of duplication of effort that so often Tesulss from
lack of information on what is available, from what sources, and how

obtained. | - ’/7/f
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. REQUEST FOR LOAN
. AUDIOVISUAL INSTRUCTIONAL UNIT

Title

and Cataiog No.
° €

Intended Use
- !

Preferred Date of Use.

" Alternate Date

BORROWER'S NAME __

" Title . _ _ o _
/’
Organization e .
Address . o —
(2p)
Phone Number (include .
Area Code)

w

There i1s no charge for use of the Audiovisual Instructional Units However.
the BORROWER assumes financial responsibiity for the value of all
loaned equipment and instructional materials

' -
Unless special arrangements are made with the loaning office, umts
should be returned within two weeks Return_the unit by REGISTERED,
CERTIFIED or INSURED MAIL IMMEDIATELY after use

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

Y

s

03
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. PART I ~ COURSE PLANNING AND MANAGEMENT

C. Secretarfal Support . ,
The key role of the foice worker(s) designated "Course Secretary" cannot
. be overemphasized.

' k . _— .
This function has many elements .including being the riaht arm of the Course
Coordinator, being Course Regmsf?ar. being Course Secretary and being a "Course
., Watchdog" to give the atarm wh$géeﬁsent1al milestone stages of course planning
v and preparation are being over .

In this section, these elements are considered under the headinas: 0ur§g
Records and Record-keeping, Suggested Student Registration Procedures and
Printed and Reproduced Materials - Summary. ,

1. Course Records and Record-keeping -

? Za. General Considerations “ ,
rJ

1) Complete, detailed, and accurate records should be estaBTished ‘for
, each course presentation. FEach course record will be a separate .
~ file. In addition to the individual ceurse files, 1t may be necessary
. to establish a €inder- system for locatina 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-monitorina procedures
required for mun1c1pa1 effluents. S .

b) In many, if not all cases, sat1sfactory completion of th1s course
will be a factor in the accreditation of individuals to perform
the analyses and measurements requ1red for compliance with *IPNES_
Permits. .

c) It is anticipated that numerous inquiries from former students
apd from regulatory agencies will be addressed to the training
K institutjon. 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 ,analyses and measurements *
covered in the course, as well as designation of the method

which was taught; .
| (3) Quality of student performance in the course;
4 . . i,." . a,g -
— - » - -~
., g
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. v (4) Documentation of any spec1f1c analyses, tests, or '
measurements in which the student did not meet the
required standard of performance, and the nature of
such failure; and

(5) Documentation of any other events whith made the !
student unusual. This could be a recoed 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 tra1n1ngg

activities.

3) Reports

Most training institutions require submission of peridgdic reports
on progress and achievements. It is safe to predict that manage-
ment or cognizant regu]atory,dgencies from time to time will call
for information not provided in routine reports. If such demands
are to be met, complete course records will be the most re11ab1e

» source for such information. 1& ) !

.. 4) Retedtion of Recordg .

3

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

Institutions having a system of archives for inactive files may
find it convenient. to reta)in course records in active office files

. . for approximately two yeary, then retire them to archives storage.
*Institutions not having arc starage probably should retain
the complete file on each coulySewpresentation for at least five
years. ¢ )

b. Contents of Course Files : ) -t
- » » . .
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 fi]iKg cabinet or in the desk of
the Course Secretary; and,

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

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

A .

b) Copies of course schedules;
¢) Récords of equipment and supply acquisition for the course,
through purchase or through loan (with information and - [
records on return to owner); .
d) Records OPKStaff assiqnmenfs; classroom and laboratory .Z;,//
" reservations; ’ )

e) Copy of! cou}se announcement and/or description KSee.pane y
" 12-6); . :
A Y ) '5
f) Sample record copies of all routine informatiohal matertal
" sent to students accepted for training; (See pages &-12
through 17); -

g) Regords of arrangements for travel of personnel and trans-

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

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

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

(1) A registration sdmmary 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 eacM student placed om a waiting list prior to the
course due to ear]} maximum 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 su "also is used to identify applicants who applied
for admissi0g, who were admitted, and who failed to appear . .
without due explanation (“no shods"). (See page 12-20);

-
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(4) A summary sheet recording student performance (accept- .
able or not acceptable) for each of the units of
instruction in the course. (Such a summary worksheet
has not been developed at the writing of this Guide). a

.b) In the alphabetical section of the student record notebook
each student®s personal record wi]] contain such items*as:

(1) The app]ication for admission to tra1n1ng (See pages'
12-7 and 8);
. -
A2) 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 wh1ch 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 sfudent judged
to be of possible future concern or inguiry. (An example

. of such a sheet had not been developed at the time of
writing this GuideJ. .




2.vSquested Student Registration Procedures

a. Introduction ; g
1) Purpose . ™
Formal reg1strat1on and enrolliment procedures are &ntended to assure
that:

¢
a) The class consists of students for whom the training is intended

and designed, ,

b) The accepted students meet minimum knowledde and skills required
for reasonable assurance of satisfactory completion of the course; }

c) Accepted students dre provided with adequate pre-training infor-
mation so that they will make their personal arrangements afid
travel schedules to assure agrival at the appointed time and
place, with full participation throughout the program of training,

d) The size of the class is in accordance w1th the course plan and

Fy e) Those not accepted for. tra1n1ng are provided w1th suitable advice
which can: lead to future admission.

-

2) Alternative Approaches to Registration )

4 Three different approaches to registration are consiiered here,
though only the first is described in detail., Most details of
the second and third- identified .alterpatives can be 1nferred
through study of the first alternative. The three apimoaches,
considered are: .

a) Registration by priority of receipt of application,

b) Registration by comparative evaluation of all applicants, ﬁnd\

c) Registration for special course offering at request of another
organization. Students are nominated by the reauesting organiza-
tion and are accepted without further evaluation of entry level

e qualifications by the tra1n1ng institution.

b. Registration by Priority of Rece1pt of Application {Recommended)-

1) Applicant : - .
a) Receives course announcement; ) .
b) Completes application and secures internal approvals as requ1red
‘ in his own organ1zat1on, .
: c) ﬂai]s’a¢311cat1on to reg1stration office of the institution’
conducting the training. -
AT.EMP.(164.I)12.7.77 ! . ' . T
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2)

. . o
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; 3

c) Depending on b), rgcords applicatiom either in the registrét%on
summary, or the waiting 1ist' summary, in front of student notebook;

d) Delivers application to Course Coordinator.

i /
Course Coordinator . .

a) Eyaluapes the student application and the space availability
situation; ’ . .

r K3 . N )

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

Y

(1) Accept the applicant, or -

-

(2) Notify the applicant of closed class enrollment, or

(3) Refer the applicant-fo the. "Sasic Laboratory Skills" course

befo -1 i ;
\w//D re entry-into this course;

] b) Prepares a special letter for ngn-admissable applicants

’ 4) Th

I a)

b)

. c)

d)

(or memorandum record of other form of communication with
applicant) whichsets forth the reasons why the applicant
is being rejected. Because of the compulsory nature pf

the self-monitoring tests on municipal eff]uents for NPDES
Permit compliance, rejection of a bona fide applican® may
be a very serious matter, and should be handled with care.

e Course Secretary

Prepares a standard letter or sﬁecia] letter as dirécted, and _‘
obtains signature of Course Coordihator: .

-

»
Places a fi}je copy of the letter and the application in the
appropriate place.under the alphabetical tab section of the

student record notebook; . ’ r
}ecords “the

Mails the original letter to the applicant, and
the date of\mailing in the appropriate place in the summary
records at the front of the student .hotebook. \

Approximate]} 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 classropm area, and related
Jdnformation (See page 12-9); and ’

t s

I
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- "(2}-tocal #formation helpful to outside visitors, such as
. hotel/motel information, lecal transportation and schedules,
a schematic map of the area, and related information. (Seew
pages 12-13 throuah 17)" : ..
) . ) e) Regords the’ ma111ng of the standard pgcket, on the reg1strat1bn ' ’
) ~ summary sheet. i ~ ., 4" .
o - f) When app].icat'ions are still ing ‘accepted within 30-days before M)
’ the start of the course, incildes the general informational
_ material with the letter of eptancé for admission. : > ”
g g) On the-first day ‘of the courseé: )
. (1) “Obtains a deta11ed registration car‘ from each student. ?ome o
- institutions may dispense with thg record, though it can be - .

of value in report preparatwn (See paqe 12-21) %

W
»

(2} Prepares any registration tallies reqmred%requestmg
organization(s) and/or administrative requl ong. See page

Q' J 12-22); . ' ' .

. . ¥
(3) Prepares a class roster of those in attendanc®, distributes to
—— class, staff «and keeps a permanent record copy. Wse files,

< 4

* (4) Records»any "no showss: (applicants accepted for T . L .
" training but who did not appear) on the student - ' ‘.
non-attendance Sunma‘ry recorysm ee peﬂ;.]Z 20
c. Reg1strat1on by Comparatwe Eva]uat1on of all Apphcants
e A.Apﬁhcant v ) . PR | Q‘
) Receives course ambduncement; IR . o -
b) Comp]etes apphcatmﬁ\nd sem(es internal %pprova]s as T -
required -in his own organ1zat1on, /A
) i
, ) Matls appdication_to reqwstratwn off1ce of the institution
. conduct1ng the tra1n1ng . - . . . . »
T 7 . s ' - -
<L 2) The.Course Secretary S . /
a)} Receives the app]icatior?s,; . ’ ) ’ T
. . b) Records recelpt of applidation in-a summary record in student - ' .
. regprd notebook; ; ",
. P . &
c—) Files appHcation in student notebook, PR T .
) Sends standardized 1etter acknow]edémg the apnhcation,J nd -~ i
briefly explaining the ‘regidtration protedure, with assurance L ’
- that decisfon on admission will be-announced nct less than 30 . &
" N days. prior to start of the course; -
+ o « . » , } z
[ J '4 L 2N
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L

e) Delivers all applications to the Course Coordinator *,‘,'approximatelyl‘
35 days’ ‘b\efore start of. the course.

3

N
a) Reviews and evaluates ,all appHcations,

. b} Selects students ta be admtted ?or tra1n1ng,

“¢) Directs Course Secretary send abpropr1ate standardized 1efters
¥ and information packets a described in- b, above,

d) Special note should be taken of &he part)cular attent1on which

should be given to \reJected applicants. See b s 3). c) ‘above
4), T urse-Secretary o . R

% J - 4
a) Sends -vconrnumcat’sons‘ T ¢

b) Prepares records and student f1]es as described in b.A) abo

d. Registraﬁon for Special Course Offering - ot - ([. '
Hére a requesting okgamzati(fn has des1gna‘lﬂ a student body .
Swhfch it wishes to have trained. It is the duty of the training
institution te prov1de the requestipg organization with admission .
standards for the course., It becomes the duty of.the requestmg
nization to sc™n its candidates for, conformange to these

\‘@dards, and to provide .the -training institution with the names
h

e students to be trained. The reque%t?ng organ}zat’ton usuaHy
ifies the students .

1} For record purposes, it is best that students compJete a course
application form,. though it will mot be evaluated as Tn b and
c. .above. |, A ‘ : R
ce &
‘ 2) 0n rece1pt in the’ graining instftution, the Course Secretary 4
mak%the frecessary entries showing record ‘of receipt and ¢lass
ftion. Files are kept in the usual way. Approximately -
" 80 days befqre the, ¢ourse, 'the individual standardized welsome
(ﬁfomation‘lpack ts are sent tg, students in the usual way.
]  t aining organi‘i%& tows Tts usual practices Ain.pre-
pa ation of records rs, and any other data“required. for .

'3) §ee Coursg Coordinztor ¢ ) ' ' "

. reporis. - X . o ,
. o ) . Ce . . . :
. ¢ - . N o ..
— L | [
1 . - N T . . . , ' K
N . ’ 4 .= N
i ! * - . - ’ '
)® .
- N . ! . y " - . k
‘ N » - . \ ' .
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3 Printed and Rep.oduced Mater1als - Summary i

a. General Information

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 quant1ty by the Course Secretary.

1

~

1) In the f0110w1ng summar1zing table, all of the standardized mater1a1s )
noted above are identified and supported with .,additional ipformation Z
.on due date, the number to be prepared (for a ctass of 18 students), - -
and the ultimate fate ofa the materials in permanent course records.
Institutions offeriag this course may find ftsnecessary to add to
. or to. modify these standardized materials. It is suggested that v
o ' plans to do-so be noted on the summarizing table, with samples
or examples provided on separate pages. ///{

2) A sample or example of each item listed (except the stydent re-
ference text) 15 shown following the s ar1z1ng table.

N -

W -

. ' : -
R _Ta) amETes can be copied directly, if meeting requ1rements of the‘\\\'
. : ' training 1nst1tut1on. -

‘& The- examp}es are shown in recogn1t1on that a co'ﬁespondTng -
item probably will be needed by the trairfing:institution, but
- probab{y will have to be modified tp fit the situation.

e
v . . »

- b. Responsibilitigs for Printed and Reproduced Material

A . » .

. - .
E 1) Course Coordinator

9 - a) Revieks the ad41n1strat1ve materials for conformance to the,
requirements, of the regulatpry authority; 4

v * «b) Makes modifications as necessary. to thq}§amp1es and examples
) provided in-this Guide; . ¢
¢ ) +c). Decides upon and designs any’addi ional administrative documents
or weco ds needed; and .

* d) Provides the Course Secretary w1th compste 1dent1f1cat1on of .
‘material to be copied directly or to be modified, and also g,
* . provides samples of any new material required for course :
adm1nﬂstrat10n ; ‘
N . St . /

- 2) instructors . .

a) Reviéw all-materials d&ntifi ii for the procedur¥s for which L
they have instructional résp bi 1ty, . : .

s ‘
o ’

. b) Design new qppportive 1nstruotiona1 material as required, and

.é’ J e S ”.
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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 matertial required for student .
instruction.

3) Course Secretary
a)} Receivés from Course Coordinator and Instructors identification
-of existing materials, samples of modified and new material;

b) Adds to the summarizing table, in the appropriate locations,
the identifying information, together with the supporting in-
formation on due date, quantity, confidentiality, and ultimate \?
fate of any new or revised material designed by Course Coordinator
or by Irstructors; -

c) Reproduces, or arranges reproduction of, the needed. course : v
materials o that they will be available for use at the time '
and place requirggr\ : - - ._)'

c. Special Warnings . Co *
B A1l staff members sﬁbu]d be part1éu1ar1y alert to adjustments in

"Due Date” which must be made when the coursé is conducted in ;
y the field, if training equipment and supplies must be shipped to. .
.the course site. ] P ) -t
- - ) B )
<l A 7 1em
2) Preparation of these training materials is a potential source for ‘
great difficulty in course development and presentation. Few
activities in course planning and deve]épmenf"?%gy1re a greategF
amount of effective teamwork among allistaff membwrs. The ~

greatest problem here is one of timing. X R

. » A“J’,é N - » N

a) A1l staff members must provide necessary information and_sﬁﬁp]es

_ of new or modified materials with. adequate lead time to meet « |
"Due Dates." The amount of lead time is not spectfiedYere;x * !
this will vary from one institution tb another. -°

b) The Course Secretély must be diligent- in.advising Course..
Coordinator and Instructors of impending logistic probiems if
delays occur in submission of materiald, and must give prompt -
attention 'to printing or reproduectfon of needEH-materia}S’when_ .
delivered by staff members. - '

c) The-author of this Guide ruefully confesses tfat the forst’
and most frequent breakdowns in ehis.area Usuallyar& the \
result of belated delivery of.nqngd matérial from Instructional
Staff to the Coyrse Secretary. .




.-

- -

.
bR Y

~
P

- SUMMARY OF REQUIRED PRINTED/REPRODUCED MATERIAL

. T T A
T, ‘v

. - ALY S )! + B I ~
Description Lesson’ when Needed Number to - T €onfidential’ | Permanent Remarks
' . "be Prepared - R TP . Record? :

Administrative S _ “ B R ) ' /

Course Announcement - - & months.befare | Indeterminate. {° . Mo . . .-}“1 copy . Distribute to target

: * ¢qurse R . group 6 months before ©

S 3’ e ) L _ course. See 12 - ¢

Course Description - 6 months - before 1 Indeterminate N~ A?- copy Same as announcement.

Co- course . ' J S Cdn be used in ‘conjunc-
- - SR tion with chronological
' o - . course listings.See 12-6
Application for Admission - 6 months before flo No - Usually part of course
.ot coyrse. ! b announcement. , May be
' . ) . :i v b _ ) ¢ | separate sheet . See 12 7)
" Verification of Basic .- | &months before |.Indetermipate. . No . 1 copy .Attached to application

Laboratdry Skills " course B 2 | form. See 12 - 8

Standard Lettgr: * - | 5 monthe. before 4+ 100 Ro. - No Copies will show up in
Acceptance : . course T . U . student files.See 12 - 9’

3 . s - . . ®

Standard Letter: - - 100 . - No . No . Copies will show up in
Standby: Full Tlass = | ¥ 1. ;‘33235 §eforg 2 e : student files. See 12 -
Waiting List - _ : ) o - \ 3

Standard Letter: ) ' - ‘ 100 - Mo~ No. - | Gopies will show up in
Referral to Basic’ o 5 months before ‘ - N N student files.See 12 - 13
Lab Skills Coyrse . ' caurSe s - R .

Standard Letter: " —° - - - .30 ‘days before <100 .f‘ 5 Ho. . } copy Ih Course file folder.
Welcame .and Local course . -, : - . See 12_- 12 through
Informatiof: . ' - S, |- 12 - .17 . e
Hotels/Mot 1s, . . u . T N _
‘Transpor dtion Schedule, |, o Lo e N B PR e
SchematictArea Map™ ¢~ ro R S NG , .
ClassroomiLocation A Y T _ ) .

. Regfstratiof Sumary - LN 5 monﬁhgbefare 14N e Yes. | In Registrar's three-
Record, - (m’ “course > 3’1 VAR B ond . ring notebook.
. -A , . & W - ™ . N .
. ) T \ 'y See 12 - 18 14 p
140 b 4 . 1
. . ) ) SR P
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Aruitoxt provided by Eic:

A

Description

Lesson

When Needed

Number to
be Prepared

Confident1al
?

Permanent
Record?

-

’Zaminﬁstrat1ve (Cont'd.)
Waiting List Summary

Nan-attendance Summary

Trainee Registration
Card

Registration Tally and
Class Roster

Course Certificates

a Classroom/Laboratory

Microbiology (MPN

’Tgas $1 .

Test #2
b ]

Assignment Sheet

Lab Data Sheet

simulated.Lab Data

Summary of Student
Performaqce

11:

-

90 days before
course .

First day of
Course

First day of @

" course

First day of
course W

Final day of
course

Day 2
Day 2

Day 2

Day 2

As required

15

»

20 sets

In Registrar's three-
ring notebook. See 12 - 19

In Registrar's three-
ring notebook. See 12 - 20

Institution's Records

*see 12 - 21

In course file folder
See 12 - 22

In student. file
See %2 - 23

Keep test papers, or
summary of scores with

one sample of test.See 12

4 to12 - 26.
eep test 'papers, or

summary of scores with
one sample of test.

See 12 - 27 to12 - 28
See 12 - 29

ne copy of each
tudent's data sheet
fter completion of
esson 10. Distribute
copies of data sheet
o each student.See 12 - 30

to 12 - 3¢

hese are sets of 8-
imulated data sheets.

See 12 - 37

12 - 38
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. c» rr.onz2r_l ? tzLro”
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- A ]
Classroom/Laboratory
* pH Determination — .
Laboratory Results 1 of U Day 2 20 No }és. Keep data sheets or
e ' summary of results.
. See 12 - 39
Instructional Quiz 1l of 1l Day 2 40 Yes Yes Keep test papers or’
]summary of results and
[d1ispose of test papers.
See 12 - 40
e‘ * s
bt a2
. e
Suspended Solids .
Data Sheet 2 of 6 Day 4 40 No Yes [Keep one copy of each
. ' ¥ Jstudent's data sheet
or a summary of class
results (Same as page
- 11-32 1n Suspended
Soli1ds EMP. See 12 - 42
. ]
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N
. THE NATIONAL TRAINING CENTER
CINCINNATI, OHIO 452638

ANOUNCES A SPECIAL CFFERING OF THE FOLLOWING COURSE
SELFYONITORING PrOCEDURES: Basic PARAMETERS FOR TunICIPAL EFFLUENTS |
May 15-19, 1978

This course is designed’for the treatment plant operatpr or technicign who is reaired

to monitor effluent discharges under a National PoTlufgnt Discharge E?im1natwon £ystem
(NPDES) Permit, and who has had little or no previous experfence in wastewater analysis

or flow measurement.

Pararaters fncluded 1n this course are 80D¢, pH, Fecal Loliform, Residual Cnlorire, Sus-
pended Solids, and Open Channel Flow. At ?he comclusion of this trainming the student

will be familiar with the standard test procedure for each paramater, vill 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.

£-R

Participant should have ability to perform basic mathematical calculations using both
whole numbers, fractions and decimals. Self-Monitoring Procedures: The Course - ‘Basic
Laboratory Skilis®or equivalent experience s pre-requisite for the course.

-
s

TUITI ’
A ition fee of $280.00 18 required for attendance at this training course.




P ~ . v B -
- SAMPLE - , - s SAMPLE -
COURSE’ APPLICATION -FORM
*
: Nir .
1 Name of Applicant: Miss e . -
Mrs (last) {first) {middie mitial)
. Course Titie e Course No
: 2 Course desired . . .
R o Place -
where given _ o 2 = o _ Dotes_ -
3 Previous Courses Attended ‘ ‘.
Course Title _ o ... Dates  _ + .
Course Ttle _ _ =~ _ _~ « ___ "7 Dates .
Course Tme\ O — Date;, e
. ®4 Sponsor or EmplofYer R . o e !
. . ’ . ; {name of organization or firm)
4 ' - * ‘
(street. address)
14 v ;
. () - . (stste)  (up code) . (telephone)

. 5 Mailing address of a ant Lt '
{f different from above)’ A o=

(:tre;t— ];ddress)

3
~e B8 -
) (city) (state) {pp code)  {telephone) -
P .
6 Job Ruties (Briefly describe your present position) .
. #h . . -
- - —_——- - e 4
) W .
’ - [ e — - T TR T
7 Education Last year of school completed o R . -
L 4
- :
8 Experiencs: Total years in wastewater treatment plant work : ’ .
. ’ ¢ -
8  Student Bkillsr Checkliat: This checkist mustbe submitted bafore Apphicauon can be )
prBcessed - [N . = ;
- 2o - — -~
signaturé of supervisor (where applicable) title ]
b o
. . * " smignature of apphcant ) . date
. ) ;
. ‘ - - = i (
' , , .27
" * e 1 ’ -
» A 1] . -
R r‘\_ t N i
. ' 1 4 8 - )
v . T . .




. -

.

- . (SAMPLE STUDENT SKJLLS CHECKLEST)

‘ - Name - NP, ¢
f . : Employer

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

YEs MO

hav*rated a laboratory gas burner . . . . . . . . ... ... ..
have Dperated a laboratory hotplate/stirrer . . . . . . . . . L.

have operated an autoelave . . . . . . . . . . ... ... ... . - .
have operated a laboratory dry'iqg OVeN . . . v . i e ,
have used a vacuum source to filter liquids . . . . . . .
used a desiccator . . . . ., et e e e e e e e e e e e
have weighed items on an analytical balance . . . . . . . . . .. ..
have weighed items on a single pan balance . . . . . .. ... ..
have used a graduaté to measure liquids . . . . . . ... .. ... -
have used a volumetric pipet to measure liquids . . . . . . ... ..
have used a graduated (Mohr) pipet to measure liquids . . . . . . . .
have uded a pipet bulb to f111 a pipet . . . . . . P
have used a vo]unet;-ic flask to prepare solutions . . . . . . . . ..
have used chromic acid to clean glassware . . . . . . . . . . . . ..
ha¥e operated a labOratéry safety shower . « . . . . .. . ... ..
have operated a laboratory eyewasher . . . . . . . . .. .. .. ..
operated a fume hood . . . . . . v e e
have prepared 0.0375N potassium.biiodate solution . . . . . . . . . .
have made out Tabels for bottles of reagents . . . . . .. . ... ..
have reoorded a reading atameniSeus . . . . . . .. .. ... ...

have titrated one solution against:another to a color change énd -
coint . . . . ... L. e e

have calculated the normality (N) of a solution . . . . . . . .. ..
have recorded laboratory data in a laboratory notebook . . . . . . . .
havé entered laboratory data on a pre-printed form . . . . . . . . . .
have recor information about samples on record sheets . . . . . . . .

have located required purchage information in a catalog of laboratory
equipment . . . . .. L

I have written a purchase order for chemicals . . . ... ... .... . .
Yolume means space occupied by a squ_,:Hquid or gas . . . .. . .. o
mg/1 means mHngams per THter . . . . . Lo __
. 1 kilogram equals 0. 001 gram . . . L. ... - e e e e e .
Tinchequals 254 em . . . . . . . . . . .. .. ... ... .. ... s - .

— 2

— ©

-
I T I R T I
<
(L]

e e B e T i e T T T GV
<
[

e s

— bt e s

= . 1000 m? equals 1 liter . . . . . . . .. ... .. oo e
85 times 4.1 equals 42.5 . . . . .. ... ... ... R

} "
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.
To

o LI . -

Dear -(Name): : - , A

e . . ~ @ '
_A rq,?ervatlon has been confiriied for your partﬁwation ﬁ?he course "Self-
' Mom oring Procgdures Basic Parameters for Municipal Effigents” to be conducted’
o . ‘at (address, incHding butTqu and room 1dent1f1cat1on if perhnent) "o . -

Formal ctass act1v1t};es Wil begin prompt]y at 8:30 At on Monday (date)
® and the course will be completed by 12:30 PM on Friday, Aida te) P]ease @
' arrange your travel schedule so that you will be in the 1assrocfh at the
start of course activities on Monday[an& that you Will not have to hurry
your departure-on-Friday. - - oy . ) .
_Informa,gn about 1oca1 ‘travel, tréMsportation, and local hotels is enclosed
for is ssistance.: We be1\1eve that you will wish to make your own hotel

or m reservat gqs @ - .

W’e look forward to seemg you at the course, and we wﬂ’l do eve *thmg in
our power tqmake 'th}eourse a pleasant and reward1ng exper1enc for you.

' ' IO Sincerely yours,

€ . &
] .
’ - —
) ¥ - (signature) -
N R 3 -Course €oordinator ’
r, , .
N - . P .

‘ N £ somethl'ng develeps wh1ch makes 1t 1mpossib1e for yeu to attend
t e course, pleade tel'éphpne (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 substvt’lftt without first getting the approval
of this officess _ .- . ' .

3*



]

—

< . ) o .
s - ) . [N
L) . ’ [3 u ) ' s
\ : - (SAMPLE STANDBY LETTER)
R ' : ')\Yinstitutidnal ‘Letterheagd) I
M , . ) ‘ A
13 . . -
. 5 t ¥a I
R & E ) (Date)

R .
. .
. . . N
3 L4 @-v‘ ‘ o
: 0

To, . . ' o SR T

v

= 2
o

. < . '
Dear (Name)& J ) .

We have received yéu; application for admission to the, C
course "Self-Monitoring Procedures: Basic Parameters for
Municipal Effluents,” to-be cofducted 'at (name of institu-

‘tion) daring the period (date to te). . , v
We would be most pleased to enrell you i ‘this course, bwt
by the time we received your application, all available,
positions in t?gﬁclass had been reserved. -As you may know,
we limit the®cs size to a fixed number' in order to pgge 7
vide for the greatest possible amount of personal instruc- ,

' tion during the course, and to provide each participant

" with the greatest pogsible opportunity for actual practice
7 ortunity . ‘

in rthe laboratory. . L »
v ot : ,
We have made_a tentative reservation for you in the next
offering of course, which is scheduled to be given
(d%res). this will be satisfactory to you, please- '
;;;ée or cdll us within (number) days, sp .that we can -
nfirm.your greservation. o . -

[y

s TR

1 r ﬂg} course d@tes whjich you, requested. "If a, )
va Yy do€s, bdcome available, ‘we will let you kngw immeqi-
ately. t, T . ) . ’ .
: i ’ ) ) . t/‘—-v-

E Sincerely yours

JIn th meantinfe, we have placed your name an the aéiting
igaizo

L4

kK e 4!' :
‘ . (fgnature)

‘? . . . v Course Coord}inator

i 34
co. u"

'A
‘ - * +
B M Id
\ . ’ : . . . - . . 4 -
J , REEEN P
.
.




.. ! . o

. A - o I - (SYAMPLE LETTER QF REFERRAL)
- ¢ ' ¢ - -
\ o . . . A
-2 g . ’ (InstitutionalfLetterhead) .

:‘ L ) . ¢

- \ 7 . (Date)
% , '/:/ . N
To i’ N

v

Dear {Name): . . -

-

" We have received your application for admisgion to th rse
"Self- -Monitoring Procedures: asic Parameters for MuniggPal

> Effluents," to be conducted (name of institution) ~during
the period (,date to date) . . vy !

Based on our review of your previous laboratory experience,

'we <onsider that it would kg very doubtful whether this

. course %ould provide you with all 'the knowledge and skills
“you will require to perform the self-monitoering tests and

‘ measurements on your municipal wastewater gffluents

. Accordingly, wg are,oonflrmlng your reservation in thlS
.course, sgbjeqt to-your first satisfactorily compléting the
» scourse (t¥tle of "ba skills" course). This course will
; , be conducted at (loéit?én) (dates), Weahave made -a tentative
P reservatlon for you to attend this course. Pleasg let ug
know if you can attend this offerlng of the couris
If you must delay taklng.the Yourse f{(name of "basie skills"’
.+ course)’'at this time, .then it will beé negessary to delay
your acceptande in the course which you Have requested
- 4 4
In the course (name of "Qa51é!skllls"'course) you will learn .
~ ) mafy thlngs not covered in the rater gourse, including use
©  of the anal?tacal balance, preparation and standardization
, of laboratory ‘reagents and culture media, care and mainte-
v nance of Jaboratory supplles ahd equipment, and related tasks.

. . We are most anx1oqs to help you learn to,perform all the
tasks requ1red for ‘self-monitoring of. your municipal waste-
water effluents , Please let us know if you can come to both

courses. * .
. R . . . . 4

4 ‘ . - - . ]
: . ;}b . . . Sincerely yours,
K ) JTEEES, A S
) . h . : . 7 )

;o . - L

. ) (signature)
. \ Course Codrdinator




. Ta (EXAMPLE)

1e0 "Ar' i

4,

; &% o - : o
N2 ? yNITED STATES ENVIRONMENTAL PRQTECTION AGENCY
'4‘,.0“ ’ s CINCINNATI, OHIO 45268 '

»
~

TO:" COURSE PARTICIPANTS --

-

Monitoring Procedures: Basic Parameters for Municipal Effluents,”

scheduled for presentation at this Center during the period May 15

1978. If you find you cannot attend the course, p]ease call us™(5
. 684-8228). ©

We are looking forkard totysﬁ? participation in fhe GOurse""Self-
5.

-

To assist youf/planning and preparation £or this course, the following
Jtems are enclosed: \

1. List of hotels and motels . -

2. Information .on local bus transportatiqn and city map, (NOTE:
If bus service is-used to the Center,.you must have exact fare of
$ .25 on boarding bus). ‘N .

On your arrival in the classroom you will be provided a course manual
and related materjals. Production schedules make it impossible to mail
~—\manuals to you in advance of course date.

The course wil] start at 8:30 AM on Monday, May 15 in Classroom B-56

%nd will close np later than 4:30 PM, Friday, May 19. At the conclusion
f the course, a certificate will be awarded the partitipants who have

attended all sessions and met the training objectives. Plkase-arrange

your travel sehedule after closing exercises. (Approximately 1-1/2 hours
Should be- allowed for travel from the Center to $he atrport.) .

Should you have questions or REsire assistance in gy way, please do

not hesitate to contact us ey

Sincerely yours,

(Stgnature)
Cqurse Coordtnator

&

12-12
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)\ pownTown®AND SUBURBAN HOTELS AND MOTELS® N =~ - 7,

! . ' ’ . . ' ‘o ! ‘; ' . .. o
CINCINNATIAN HOTEL A e T e
6th & Vine Sts., 45202 ) AP S R R
Phone: 241-0180 T . . Lo
S#ngle $3.50 = §6.45 0 A : BN A

i Doub1e$860«-$1075¢' e s

. Twin $10.75% .‘ , v A . . . . "
-222 Rooms o ) L -
Meeting Robm L'~ Capaczty 25 ? . 4 S ot L -

. TV, restaurant ad301n;ng , - - T e e . *\
EL.RANCHORANKINMOTEL RN P N ~
'521-5298 Beechmont Ave., 4530 o e TR -

. .PhonelY ¢231-4000, Rts. 50 & 125, 1~ 1/4'mlles S.E. ’ - '_ N -
Singqle $12.50, Double $15 - up, twin $15 ~ wp, - - S
Famil¥'plan, 127 rms; meetihd rooms *5- R . /’k,
cap. 50-300, heated swimmir po®y and health club. . »
Kitchenettes, banguet rooms, lning Eooms,,CdCKtall , - ,
lounge, bar A . - . ! .

$ L. JO . . S, P . -

.. HOLIDAY INN - DOWNTOWN ' T et e S

8th & Linn Sts., 45203, Phqne: 24i- -8660, ST 0. .

2 nmiles ‘W., 51ngle §15,- double $22, “twin 524, R e B

245 rooms, meetlng rooms 4 *~ capg 25-135 - Cles ]

Swimming pool, TV, 2.dining.rooms,,and bars, . I :

night club "Top of the.iqn (entértainment nighely) - 4

) . R s M

MARIEMONT INN. ¥ T -

6880 Wooster Pike, 45227, Phéne: 271-2100, : o . <

Rt. 50, 17 miles E., single $11 - §14, double Y oot )
'$13 - $18, 53 rooms, meeting rooms?.7 - cap..150, : L

- restaurant, TV, coffee 'shap, beauty shop,’ cockta11 T _ .
lounge o oa . . - Ty

) . e , ~~ o A .

’ NETHERIAND HILTON HO’I‘EL ST e ‘ - T

. 35 W. S5th St. 45202, Phore: 621-3800," single .$17, ' ' e C
. , Wopble $23, “twin $23vand up, family plap, 800 rooms, '% - o7
' TV, peeting rooms }5 < gap,.:70- 1500, special Gov oo oo R

™. . rates +-$13 single, $19 doubdq _ ) SR
- QUALITY MOTEL- :° s SRR I
4747 Montgomezy Rd,, 45212 Phone. 351-5000, e, ro ST

Y single $19, double $2% 7 nearly npw, nlné-story, 'y L e 8

ol V.. restaurant. Gov' t rates /‘-/?3 SO smgle, »?, N L 4 ‘.-‘..; A

" $18.50 - double. - . , Suotneo el

/ . . 5 " 5'('.’ k3 ) ’,‘.; - .
STOUFFER'S cmcmmh-z w IR RS PR S

* '~150%W. 'Sth St. 45202, Phones azl-aeoo, single 419 r-, T
$22, double'$25 - $28, twin $27, 462 rooms, meeting CtLoh e T
: - rooms 11, cap. 50-550; swimming: poo}, cocktail lourige . ' Lt

sauna bath, color TV Gov't., rates = $l7 s1ng1e,V$Z3 SO‘EQuble. ’



1 ’ , .
e ' * T :
. : .

*TERRACE HILTON HOTEL . .
15 W. 6th St. 4520)]°, Phone: 381-4000, single $19, <o ) s
double $25, twin $25, fam@ly plan, -350 rooms,
‘meeting rodms 4 - cap. 75-400, color TV, special
Gov't. rates - $14 single, $20 double

- )
- N

NOTE: " We recommend you checking the frate at the time you make
your reservation in the event there has _been a price »n- '
crease. ‘ .

- = e e e e e . e = = =® = e = = -

These hotels and:motéls are listed for'your information

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'Prbgrams, Environmental Protection Agency. v

‘"'ﬂ “
L}




PR

-

. .‘.‘

BUS STOPS &
SCHEDULE

TN SR
Tusculum Ave N

\,
(N

BUS NO

LEGEND

Mt

W ash#ngston

Amelia’

- Mariemont

?
Miifcrqg

Ary

Gov't

150

Lv Gov't Ly Art T
square [Bus NotBus Stop| 44 gapter Square  [BUS NOFBus Stopl qoqy gorvry
7 0C AR 28 1 720 AM 745 A M 28 " 800 £/ J
6:57A M 26 1 7:13 a M T8 20 AM 26 1 836 A 4
735 AM 28 N 750 AM 925 A M 28 1 od am
Ly Taflt Arr Gov't Ly Taft Arr Gov !
Cinter 3us NojBus Stop Square S Center 3us No{Bus Stop Snuate
105) AM 28 1 1115 A M 316 PM 24 2 3:554P M
1212 P M 24 2 1244 PM 415 PM . 26" 1 4 767 M
1247 PM 26 1 106 PM *a40PM 28 1 S 12P
.| asspPm 26 1 520 PM
241 PM 28 1 300PM 512 PM 24 2 547 PM
"
-] ~
»
£ 12‘—]5




ROSSET AL TAFT
LABORATORY

=

[

REQUESTED TO PARK
N LOWER PARKING LOT CH{!!

VICTORY PKWY

UPPER PARKIKG = f—’J

BUS STOPS =

|

|

|

|

|
|
! ALL YISITORS ARE
|

|

|

|

1

" CENTRAL PKWY




. ’ . - s
’ EXAMPLE
' , : . DOWNTQNN AND SUBURBAN HOTELS AND MOTELS .
: ‘ DISTAHCE FROM ' - RATES L
- < MOTEL _JAFT CENTER . [RANPIRIATIH PRLYIED v ~1N
% . .
1. Cincinnatian®* 7 miles . City bus from Gov't. Square § 7.50 $ 9.50
£ N )
2. Holiday Inn 8 miles , ‘ None 15.00 22.00
. * L4 ! . 8 . -
v 3. .Netherland Hilton 7 miles . City bus from Gov't. Square 13.00 15.00
] ~ . N . Lt B ‘
. - o . -.\ Vi -
. 4. Stouffer's Motor 7 mi¥Es T~ M " " " o ’ 17.00 23.50 -
- 4‘Inn* » e - /
Y /
‘ 5. Terrace Hilton' 7 miles | ” L " " “  14.00  20.00
SUBURBAN . .
- 6. E1 Rancho Rankin 1 mile . Yes - ‘ 12.50 ~ 15.00
7 1)
’ 7. Mariemont Inn ~_ 2.5 miles Yes b 11.00 up 13.00 .
buality Motel * 5 miles Yes (5 or more students) 13.50 18.50
/ - hd
Y * Convenient to bus . - . . -
¢ " ‘. ' Ad -
** Trangsportation provided for 8 or more persons. ' ‘ o,
: : - R U
g 12-17
\)‘ 15 Fd v ad
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SAMPLE
/ |
Course Title_ “ .
Dates
REGISTRATION )
! | WORD- APPL. | ACCEPT. COURSE
INDIVIDUAL REC'D REC'D| SENT INFO. SENT
']
Y
N
- [ J
- 13
7 -
- P V4
- o
L 4
* . * -
-]
1 Y
12-18 . 161 (
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’ R SAMPLE \
WAITING LIST
: WORD APPL.
INDIVIDUAL A REC'D REC'D ACTION TAKEN

e —




Course Title

"Dates

Not Admitted
Lack of Space yo Shoys

Y
Y
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'* ONE. ITEM IN EACM CATEGORY SNLV
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2,

EPA p
(=1}

QHEW . ‘ .
DEPT OF QEFENSE ,
OTHER FEDERAL"® ~ »
STATE GOWERNMENT
LOCAL GOVERNMEN

EMPLOYER CATEGOWRY |

FOREIGN GOY'T -
UNIV FACULTY . -

UNIV STUDENT .
INDUSTRY - -
CONSULTANT
REGIONAL AGENCY
PTHER °* *

SWETTFY 4% . ] s
.

. -

YEARS OF

PROFESSIONAL
EXPERIENCE

!

YEARS ’ .

5-7 > -
8-10
11 —-18
16-20 "
21 OR OVER - ,

<

- "
4 |
’
&
hut Kl
L
- ¢
3 o
. 3
=) O
v -
1 V "
~ o
ed | [
8¢ | [
w . X 7
sy 5
zO0 o
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A ®
-3
M J
rZ X bl L
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oQy |w i
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w - [
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PROFESSION OR OCCUPATION

ADMINISTRATOR
BIOL OGIST + -
CHEMIST B pS y |
CIVIC ORGANIZATION®
CONSERVATIONIST
EODUCATOR

ENGINEER *
GEOLOGIST
MICROBIOLOGIST
OCEANOGRAFPHER

-

LT~

| ot

PHARMALIST
ISANITARIAN .
STATISTICIAN ’ . \ . ‘
TECHNICIAN 4
TREATMENT PLANT QPERATOR
OTHER * . , T C
SPECIFY * 7 .

s Y

-
s

EDUGATION

N
HIGH SCHOOL NON—-GRADUATE ~—
HIGH SCHOOL GRADUATE .
COLLEGE NON-GRADUATE 1-3 YEARS * . . '
COLLEGE NON-GRADUATE OVER 3 YEAR 4
SACHELOR DEGRE
WMASTER DEGREE - - . -

PDOC TOR DEGREE v A S
OTHER (describe) - g. ¢

. .

o8




PAruntext providea oy enic [l

BY STATE OR COUNTRY T
oF LOYMENT o 'g
EPA AREA TALLY TOTAL 2 »
—— — Q‘ ()
. . ALABAMA . T
T T faiaska ggs
DEPT OF DHFENSE v [ArizONA o \a
OTHER FEDERAL S ARKANSAS| * A ™
gt
sTATE . ; CALIF -
LOCAL » fcoto H J T
FOREIGN GOV'T 0 fconnN - Zl=>
> ity
UNIV FACULTY 4 [PELawargl A %-:<
UNIV STUOENT oo« R
INDUS TRY O fFLomIDA F\‘n
CONSULTANT 2 [EEsRTTX ~ 39
REGIONAL AGENCY HAWATI , -0
OTHER I0AHO
" ILLINOIS
a .
INDIANA S G
0-1 YEARS . ? J1owa of ¢
2-4 xg< KANSAS . § rn|™
-7 iy X - “om
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Self—M:)nitoring Procedures: Basic Parameters for Municipal Effluents (}64.1)
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and has been j'udcjed proficient in the conduct of the following paramBters:
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- : - . - . - EN ) ,: Q/
. e - - St i o K .,*
A - . Coe T . ; : o
- ‘1 . ’ . . ‘
o ' ‘ SaupLE
- ‘5 *y S R TR S L
JTEST AL, | Name [ - - ¢ o
. . ‘. ) . n : .
,EMP: FECAL couronu TEST -. ' - A _— _\ \
- ~ ” " -~ N o N N .
~ ‘_ - s - -~ 2 . R

Instiuctionw Place an X ing the gpaces { ) which coxrectly
.apply. to ‘the statements .made. Unless otherw:Lse msf:ruc‘fe&

L thls is an "omen book" guiz. : . g .
N .- «Example: . The au‘&or”(‘s) of the procedure used he/re)\fv'

. ‘ - for tgsting fox fecal coliforms 1s/afe. ' Yoo
oo * {x) Rocco Russomanno -, S . : .
e ( ) .Audrey.Donahue . o, . . C. W

. - { ) Charles Feldmann - v '
.. . R o (x) Harold- Jeter . - Y -
v .- . . : - ’ . -
1. Ihe test procedufes described in thxs body of Lns 'uétien '
.may be variously.known as the ¢% - " .
5 . S ( ) Standard PlatePCount Method .- o

. ) Multlple Dilution, Tube Method
R ‘( ) Most Probable Nm:‘&?er Method 4 '
; { ) Membrane Filter Method S /' o

‘.‘k.

N . ()MPNMeuhod,“, T N Yy ' T
. r . ". . /l K . S ‘ . \ _’ '. .

“”

2ey The purpbse of thé fecal collform test 1s to determxne -

.
PN
[}
.
.
.
“ .
y N

SR whether * A L L ' .
. / PR - *, ] Lo
. ) -1 { ) The effluent £rom the wastewater‘treatment - .
. . L " plant contains pathoqeqic (dlsease—causlng~ I e
. bacteria. - : ~ N.“- e ‘
T ' () The ba ﬁerloloqzcal qu ty of. the effluent‘ RNANE -
e . ‘. meets i’zﬁ‘n‘nu%:ts get for\/the plant by t:.he ) S
N L e .. State or other uthorltxes T . ST
o T () The wate:; is safe to drink ~ -, '- ; s
lf o -0 The effluent wates shelild pe £ ed. through " CeL
o ) the treatment plant for fur reduetron af s
' ‘: ' ' baCterla'1 AT ; i ’ / ;?' ¢ é’
W B Lt K ¢ . - “ “ ,' . - . ’.:
) . 3; To.perform . the fecal col.:.‘f”om tept, measured Ba.mple “ : T s
= SR ‘portloqs are first ﬁelxvered into R I S
. . ~ T ,.Q b ., Lo
S "-, C ) Lactoae ).auryl S&}fate 'Trypt m:og;h * ce
oL B () EC onth o - . A,\,(- 1 ST .
- ‘. o f“l-y '.‘r-..‘_, ~ v e
- ’( ). Water' Bath’ Incub‘ator . " : S Ls

() 35°C Air Inewbator - . . . . . . T 000 ‘




» . , N N
.'.’ . ' -
TEST #1 - EMP: Fecal Coliform .
- s . N
4.  TLactése Lauryl Sulfate Tryptose Broth may be abbreV1ated g
¢ as ’ .
() EC e
- . () LST
N ( ) BGLB , |
:i‘ ( ) LLSTB - .- .
5. #® Broth may be identified brevrated form as A!'F .
. “() EC . { ‘
() LsT - : ‘
() BGEC * & .
() LLSTB _ S
W " 6. After 24 hours, i;éqbation in thé firs!;nedium, thé .
A cultures are examined, and a "+" result reported if .--
- () growth occirred in the tubes . .
’ ( ) gas was present in the tubes ‘ {51;3
() gas was absent i{n .the tubes -
( ) fecal coliforms were present N
* . ’ ‘
7.' Transfers are made from --
N () tubes.skowihg gas in the first jgnedium -- .
() tubes not showing gas in the first medium -- ‘ ~
" to' () Lactose Lauryl Sulfate Tryptose'quth z
( ) Eosin Methylene Blue .Agar )
. ‘ () EC Broth .
. .( ) Brilliajt Green Lactose Biléd Broth
FE o : ! i :
’ 8. After inoculation of the sample into thé first ‘culture
medium and incubator, the results are "negative" if -- &
4 ?~ - L0, grow;h has not occurred within 24 hours.
() gas hq, not appeared within 24 hours- . )
,(‘) gas has not appeared within 48 h%urs T
n; t/, Lt - (-)-Jas has‘pgt‘appeargd within 72 hours L .




1 \)’ . ) N '
TEST #1 - EMP: Fecal Coliform : : !

AN & .

9. After transfer from the first medium, the results are ¢
declared "positive" on the”second medium if --

. ( ) gas has appeared 'within 1 hour.

( ) growth has"appe’ar;ed within .24 hours ' P
. e asih;s appeared within 24 hours
- ( )-gas-has appeared‘witbin 48 hours g -
10. Incubatigg of the,tuﬁes in the firgt medium is -- .
" /’ - (.) in én air incubator set at 35°C + 0.5°C

\ () im an air, ingdubator set at 44.5°C +0.2°C

( )h'v" A ;r bath incubator set at 37°C j,O.§°C . §
Bath incubator set at 44#8°C t 0.2°C

)
inoculated intc the first
sculture medium, the test for fecal coliform bacteria

may require up’té,

)
)
)
) 12 hours
)
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TEST #2

~

EﬁP:

FECAL COLIFORM TEST

The waterbath incubator is to be operateg at
() 35°C # 0.5°C
() 35°C t 0.2°C
() 44.5°C *°0.5°C
() 44.5°C + 0.2°C

The air ‘incubator is to be operated at
() 35°C + 0.5°C X
35°C + 0.2°C

44.5°C *+ 0.5°C
44.5°C + 0.2°C

‘

()

(.)
4

()

The autoclave is acceptable for
() sterilization of culture media
() sterilization of used Cultqﬁes
() sterilization of dry glasaware
() preparation of distilled water
‘.

The autoclave is pperated at
w () 35°C
(). 44.5°C
() 121°c ’
. *®
() 170°¢ - 180°C
Disinfectant solution is used .

*

() to tinse the hands after working with cultures

( ) to wash the laboratory bench at the beginning
of each day's work -

: " - .
to sterilize used cultures before draining the
tubes for washing of the glassware,

N
| to wash the latorat8ry bench at the end of each
day's' work ‘ .
i .




Test #2 - EMP: Fecal Colifarm

. ~ , .
6. Fermentation tube assemblies .
( ) are used to prepare sample dilutiong

( ) are used to, contain culture media to demonstrate
; gas production 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.
. ‘ -
7. Pipettes --

() are used to transfer a culture from one
mgdium to another

¢ ( ) are used to deliver a measured gample po}tlon
into a culture medium .

may be made of glass, copper, or plastic

IS

)
) are sterilized in'disihféctlng solution ®
)

do ﬁot,have to be sterilized for use in the
bacteriology laboratory.

b .

In.deciding how large an incubator to, buy, it is best to
select

( ) the largest and most expensive one that the
1 , laboratory budget will permit .

\\\_,—’ ( ) one which has shelf space enough to accept the
' number of racks of new cultures to be 1nocu1ated
on any given day. -

( ) one which has shelf space enough to accept about
+ three times the number of racks of ney cultures
to be inoculated on any given day.

> -

9. The inoculation loop -- N

( ) is used to inoculate a sample intd the first
culture medium in the fecal cqoliform test

() is used to transfer a culture from one culture
/- medium to another

"should be made of 26 B and S gauge wire

-

should be 4 - 5 mm in diameter

—~ e e~
- e

may be made of any kind of wjire, such as
cwpper, pladtinum, nichrome, or ironﬁ

, ' \




SAMPLE

EMP - Fecal Coliform

Lesson'3

ASSIGNMENT: Same tfo all students :
s -w ) )

l. Prepare 300 ml of EC Broth. -
: ‘ "
- . .
2. Dispense the medium in 10-ml ip®rements into the 25
ferméntation tube assemblies prepared in Lesson 4. .
t

a. Use a 10-ml pipette for about half of the tubes.

b. For the remainder of e tubes, use a funnel-with-
pinchcock assembly which the staff will haye pre- .
pared for your use. Make a note of this sembly
as it is an easy way to dispense culture medium
rapidly. It is not necessafy that the culture
medium be defivered with great acguracy: anything
from 10-11 ml is acceptable. »

3. @§ive*the culture medium to an instructor for steriliza-
tion iq the autoclave.

4. Discard any remaining culture™medium after preparing
thd 25 tubes of medium.

1'7'3 S 12-29
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12-30-

Multiple Dilution Tube (MPN) Method .

Sample Source i“(l\;\\ —’Q\A

FECAL COLIFORM TEST

L Lab. No.s b

station (s Collectidn Date L Time 10:00 2XM
Received in Laboratory I‘”A.\M Test Started|0:}® ARM
“ ., By ~
Remarks
ml sample | tube | Presumptive Fecal No.Tubes-
per tube | code LLSTB ECB Positive
- " -124 hr. |48 hr.| 24 hr. -
. o/ —+ -
- + ~+ -
\oo [\ A b "*‘
q | ~+ -~
L ~ ~r
N ooy -
X + “+
0. =
J! _— N
X . — -
o~ | — R )
A | —
o .o ( | e - A~
‘ 4] = |t -~
[a -~ -
s Y i — -~
) : > T —
a.“\ F —_
| (=2 ,
.a—y - — °
v /
Code of Positivc Tubes: - - MPN Index
Fecal Coliforms: ___ /100 ml _Reported by:
l/‘ -
17‘1




FECAL COLIFORM TEST
. Multiple Dilution Tube .(MPN) Method .

Sample Source EG&\\A‘M B e, Nos 3
Station 3 Collection Date Jla. Time Q¢ : A\M

Received in Laboratoryn ”akn Test_Started (D730 ARM
By

Remarks
ml sample | tube | Presumptive |Fecal Nq. Tubes-
per tube code LLSTB ECB Positive

- - 24 hr. |48 hr.| 24 hr.

—’-— —
B
—

_*; .

Code of Positive Tubes: g - MPN. Index
Fecal Coll‘?o.rms /100 ml Reported by

[ - |
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. \
FECAL COLIFORM TEST. : '
Multlple Dilution Tube (MPN) Method . )

‘. Samp]ee SOurce E—&‘“\ Mt?\h{\ ‘L Lab. No 5 i
T ’ Station : ofollection"Date \]H_ Time 9:30 ARM
Received in Laboratory“‘o‘M 2RM Test .Started (o) ARM

By _\WL)D .
*  Remarks . ;
ml sample | tube [ Presumptive [Fecal No.Tubes ‘
per tube code LLSTB ECB . Postive - -
- e 24 hr! |48 hr.|24 hr. -
a ] A —~ oo
L Pl e R
) -« Q "o + 1T . ,
‘ 13 |- T \
>~ + » T ‘
N A e \ T
7 |+ ) >
Q. o | +
v s v
' i LT o R :
. leo | + - .
+ i L i" ’ — S A
¢ A =
\ °'°\ I'&‘, : 'j‘ _a
, gk | . |
! - ‘ -r - !—L a - _4 * I4
. - 2/ | -
| ™ — .
C/ - -
I e e e e
: . o~ i-
. ot I —
‘ )
. '
- » 1. . -t '

Code of Positive' Tubes: - - MPN Indgx
Fecal Coliforms: /100 ml( Repoxted hy: : ”'

12-32
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FECAL COLIFORM TE@T ey
Multlple Dilution Tube’ (MPN) Method .

1 ~Sample $ource, CR‘(‘\;\\ ?\q uLab ﬂNo 55 .

<o Station & collection pate \!& Time QS AM
. Received in LaboratorylidtakM Test Started (og}9 ARM
> A : R ) By, “\3 '
. o, Remarks o
. ml sample [ tube | Presumptive - F?al No.Tubes ~
. per tube code LLSTB CB 1 Positive ' ™~
~ 24 hr. [48 hr.{24 hr. . . o)
1 0\/‘ + ’_*. L ]
\ o | A I s » .
\‘0 < + -+ e
‘ L+ | > ‘
2 ~ -~
Tolar | &
J@’ 1 - v ¥ ’
O.\ 1+ AP S
e =
i y _“ e T— )
®
/6~ * . ‘_*‘ - —
N ' //ﬂf -+ - L §
. 0.\ |le | [T - :
- 3 ‘// L R -
F [ o~ T _)* ~ .
. . i s -
2or | T '
7 — ¥ Rl
o 200\ 22 | + ' ‘ !
4 1’{ . + = ] P
2 2 -+ ' — .
AY ! ‘.\
« e B ]
( J ‘
' Code of Posilive Tubes: - - MPN Index _ ' P p
* Fecal Coliforms: /100 ml1 Reported by:.
- ‘ )

-y
re

17
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. . « . Q . - )
? i FECAL,C(}LIFORM TEST ) ) ' '

™ Multi?le Dilution albe (MPN) Method . T,
: . ,

) - Saxﬂple&pu'rc,e L . pab. No. \5—(
. ¥ ’ - “ ’U, L * . ) e
., Station * {ollection Datev Time, 'Ye A?M .
Received in Labératory‘/,-'" Aﬂd TeSt Started /0y AfM % ' .
> > - — ———— .
1 ¢ By ' ’ .
‘Remagrks- ) . . ;
- ml sample | tube Presumptive _|Fecal No.Tubes
; + . per tube |code |~ . LLSTB | ECB. Positive &
' o * "24 hr. |48 hr.|24 hr. ..
) ‘-/ Nt — — , ,'" ‘ .
' +
¥
T ]
o ;
o
t . ,'
|- .
P . — .. . ‘
o
jop
+
< ke
e N" ‘. . - R . -
. . ' v .; - . 'J ’ . -
, I l . / ~ '
‘ x . . e - v ' ) i
. ., Code of Positive Tubes: = - N Index ' . \
. ’ » . I 3
A " ﬁcﬁal'CoLif_oz;»ms: /100 ml . Reporte@ by: , = .




. ' ‘FECAL COLIFORM TEST "
pdb“
Multiple Dilution Tube (MPN) Method

Sample Source - 70 Lab. No. §7
Station e Collection Datel[lﬂw Time 7:50 AfM ~,
* Received in Laboratory /%% AfM Test Started #°/¢ ApM

13%* BY _:ZZg;a__________

roe o Reémarks
ml sample | tube ! Presumptive Fecal No.Tubes
per tube | | code LLSTB ECB Positive
- 24 hr. {48 hr.| 24 hr.
” = + —
. . Z . - -+ — i
- v . c + - <ia
Lo o = ,
v . ’Jl -— — .
s | - - E '
’ e_' — — . I t
- -—-5—‘,- m -
. 3 + ’ 1=
- T & ,
. 2 < -— - i
O.I = -'— Ay ”
. '_é - - /
‘ e T - - |
' T
© g , [~ - . R
) o ’ . 16 | - C ’ . '
o' o , /e - hand
1d _— - -
L]
[ = - -—
2.4 —_ C— )
- ] & & - > __" q
g Py .
) o‘ OQ, ': [ — f -
. ld. - -\—" '
1 A - — °®
p . pory . ~ - \1
- < ' ) i - A I
- _ 1 -d . /{ ) .
. . N . ) ~a , ) .
Code ¢of Positive Tubes: - -, MPN Index
< Fecal Coliforms: /100 ml Reportéd by: ' .
; : ) —
, .
»
*
o - . - A
O 17y 12-35
Q N -
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FECAL COLIFORM TEST
Multiple Dilution Tube (MPN) Method

' 4
¥
Sample Source d'w-ﬂP&/‘ Lab. No.\ d '
® Station 3 ’ JJllection Date@’rime (d")-‘ M
. N » Received in Laboratoryé/.‘“ AfM Tes Stérted /[Q'A’M
~ . . L By. )
) Remarks . ;: ;
" ml sample | tube | Presumptive Fecal No.Tubes
per tube code 1LLsTB ECB Positive
24 hr. {48 hr.|24 hr.
- ° o | + ']+
: -l + ¥ ‘
/ 0 3 4+ +
. l + + .
g i +
0
R . - + 3 4 + ) -
‘i @ 1Y
. o [ y. . v |
o", ‘1 * - + x_w
- x ‘ C4 + +
| L |+ | + |
, ‘% Jv " - B :
. ‘- . _ | ’\
. Le - <
0.0 | e~ <+ + %
‘.l, ' - - | , |
7 l“l hat -~ ' s 2
‘z v
- . Y - :
2| - | -
c . O°° l p B - — B
ad | - - |,
s A S~ =%, b
v, i % -
o ’ - - n
1 r ’ )
, %
(3
At ‘ [ s ! -
Code of Positive Tubes: - &, MPN Index- .
‘ . ’ Ig‘éeal qullforms: /100 ml Reported by:  *
. ¢
- - . .
- , - . e o~
. . 4
]2'36 13!,
] . .

%

o
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‘\/ ) ""~ e .
FECAL ,COLIFORM TEST Y SR
- . v
Multiple Dilution e (MPN) Method
_ sample Source 3V Lapb. Ng\. d.i
Station ‘ $lleétion Date ? ime’ £20:00 apM
Rece‘ived in Laborat,orya.‘l AfM Test Started /). 14 APM
N ) . - ™
. . o By i
Remarks i .
,ml sample | tube | Brésumptive |[Fecal | No.Tubes
per tube code LLSTB ~ . ECB * Positive
" [ 24 hr. 48 hr.|24 hr.
’ Qs + o
‘ & + '
, // 0 & |- &
R ;!ﬁ - *
- L/ ¥ ‘ .
' / AEE + \\‘/K '
o'_ s + : R
. _1‘ + i ‘.\\
p = +
S
RN 0
‘V 1 410*, .f \ ’
" 7 \
oo sl * A '
. (& <+ + |

o
l
l o ’
—%

¢ e

[

- v . ‘ ’ .
) = £ . - U
- , \ L3
Code o£q§651t1vg Tubes: - - MPN Index -~
Fecal Coliforms: g : /100 ml 3eported by : :
* . . ‘ , . " . '
’ ‘ ‘ e p 1237
- o181 ]
. v " >
: - v
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o, . LABORATORY RESULTS \\
- - )
SAMPLE pH RESULTS ,
Sampleil ) ) . . o ’. \
L sample 2. B .
- rd -
¢ t I4 ‘ - ¢ '
’ Sample 3 . .
X ’ . | ) e
Sample 4 L ,
] i ‘ .
Buffer 9 ' " A
B - A .
b .

PLd

ERIC Lo

Aruitoxt provided by Eic:

?




T INSTRUCTTONAL QUIZ ,
for the _ . < 3

pH’Determlnatlon of Wastewater and Wastewater, ,
Treatment Plant ‘Effluents . e

- -
.

. SELECT ONE ANSWER *

-

. «
’ . r

1. The selection.of tﬁﬁ pH scale (0-14) is based® on the:

+a. solubility of ions in water T -
b. rmation of hydroxyl ions én solutlon

Cc. 'lonization constant for wat

N

- ' : ;
. . > L 9%
* 2. The pH ‘concept was proposed by Sorenson (1909 Instead \
of expressjng hydrogen ion concentration in t®rms of L
* molar concgntrations he suggested . ,
. i
a. expressipn of such Values in terms of their negatlve ‘
logarlthms .
‘ b. expression of such values in terms of their . * =
dissociation solubilities, ]
Cs expresslon of sueh values on a sca%e from 0- 14 units. - »l
L] M ‘ 1
3.y A pH meter: .o L
~ a. measures electrical potentlal between two .suitable ©e
. electrodes.*

\ o

b. determines conductance of acids and bases.-

c. relates temperature to ion concentrations of agueous
solutaions.
.7 e s

. -
' . ] .

) . '
4. The 1indicating.electrode always:

, "
' a. assumes ‘a potential dependent on the pH of the
solution. .
s b. contains saturated pptassium &hloride solution. !
* ' c..contains a glass mer@ra‘ne whic¢ch is.semi-permeable -
to aqueous solutions. ‘ i

' .

5. The mechahlsm by which.the.glass menbrane regponds to
hydrogen ion activity involves: a N

¢ a. absorptlon of hydrogeh ions on both sides d¢f the- -
. membranea
b.-semi- -permeability of the glass membrane for agueous.
solutions.

" c. electrical conductance of the solution. ‘
3 ‘ RS -

-

J‘l

Aruitoxt provided by Eric:

>




O

ERIC

Aruntoxt provided by Eric

1

The reference chamber of the_pH electrqﬂe system should
always be kept nearly full with saturated pota551um

~chloride solutlon because:

a. the potentlal must be constant (+ 0.246 volt). -
b. battery, life is ,prolonged. -
c. the electrode is less llkely tgﬁ%e'%amaq/d ) :

f .

~The pH sensitive glass membrane dﬁhyd;ates when removed

from water and.thus .t 1s imperative -that dry electrodes
be soaked in: v

a. buffer or water for several hg)rs before use.

b. dilute-acid to activate the'electrode. .

¢. dilute base to activate the electrode. v . ;-
o

In using a’pH meter the instrument should be calibrated:

a. in the general range of'the unknown solutlons
Appropriate buffers cah be. selected (pH 4.0, 6.8,

7.4 and 10.0)< ; : . ) .

b. in air: / o

c. in ‘tHe laborétory.i/

~ 7 . . . . . - ..

Standar pH solwions can be most aconomically prepared

by the u of: - s
a. formulas outllned in standard methods.
b. commercially available powder pillows. t
c. commercially available pH standa®d solutions. *
&

» . . ] ”
Results obtained with pH meters are limited in accuracy -
to:

a. 0.1 pH unit. ‘_ . '

b. 0.0l pH unit. o . % .
c. 0.001 pH unit. \\\\;\ ~ Py




. " M ‘. # .
) . L4 ¢ ‘ ‘& c . . ’ T ’i
‘ .- . > K ‘
' T ‘ “Typical Laboratory Data Sheet
v ; S ’ far
TOTAL SUSPEKTED {«'v’ON-FILfERF-BL[) SOLIDS, mg/liter i '
. N -
! ., - Nape of Plant *
- ‘ ~ N
STEP SUSPENDED SOLIDS  SAMPLE . SAMPLE - | SAMPLE '
B.2 Identification : . ©O{INS ) 1.
A
; Al 8
£.2 Type (grab, etc.) GRAB | 2
B.2 Dite & Time Collected o 5/1/74 o 3,
B.? Sample- Collector ' ® : ' Tow Sarpler 4
c.4 Filter Identificatton - ‘ W62 JE
3 . e ¥
£.1 Date & Time Analysis began : ’ . . ; . Tg‘3/1/74 1180 6
£.8 1 Sample Filtered ) " §7.0 7
Ist weignt.of Filter® . * . .
H.& . lplus Residue (q) . . 0.1426 8
= - - _—" =4
2rd weight of Filter# , . ‘ ‘ .
110 plus Residue {g)’ ) - : 0.141¢ 9
' j i ' i T 1
1.13  |Difference (Ist-2nd) i > 0010
‘ 3rd weight of Filter* ’ ’ n R h
RERE {plus Residue (g) C 0413
[ ]
1.14 =+~ [ Dyfference (2nd-3rd) - (IO X A
Firal veight of Filter* . 9.141
.-“Mb plus Residue (g)_ : - 1413
e g Weght of Filter* [q) . ‘ ees B
” \ - | Find Difference (g) by subtracting . & N
¥.3 . . 240120
Line 14, from Line 13 . .. ’ =
.. ' | D1vide to imal places: . :
' KB "Trpe 15) rance %g) . i . 0.0001791 @
: ] (Tire 7] ml sa=p'e filtercd ) . - ~
x.7 “ultiply Line 1€ by 10Q0 000 _ : / 179.1
{move decimal point 6 places Rt) -
. |Round answer on Line 17 - ’ . 4 179 ra/T
k.9 to nearest whole number . 79 ‘"9/
) 1.18 ' Analyst s o " jtary Analyst
t N . d
“"Filter” mears the filter disc 1f a fundel type f1ltration assémbly 15 used. - If Gooch
* crucibles are used-"filter” means the crucible containing a fiiter disc. Q
N 12 d - . * . - . ; = “
12-42 ) 4 e \
L " - \‘ 1 Sb .
rd
Q i

¢+
.. e e _ )




* . PART Il - INSTRUCTIONAL PACKAGE WORKSHEETS

’ S I3

For each Eff]uent'Mon1tor}ng Procedure (cannon1y termed "EMP" by Instructors)

 ? " in the Student Reference Manual, there is an Instructiong] Package Worksheet
(IPW) i is 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 exté&nsive
and detailed preparation in order to~perform the assigned tasks effectively
and efficiently. - The Instructional Packages do prov1de a perspective on the

' background of each analytical procedure, lesson-byflesson learning achievement
.levets the students should attain, an indication of™available audiovisual and

- "other instructional resources, and a recommended course of act1on in pre-course
preparation and classroom/laboratory instruction. ,

» Application of these Instrucgional Packages will help the Imstructor to reduce
- the time required far p1anni§§ 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 rehears-
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 aséur?ng that the student acquires the needed knowledge and skills.

-~ - . LY

" A . ;

s
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Part II. Instructional Package Worksheets 4/
-
A. BOD and Related Procedures
1. FR.stipulates.the method.described in Standard Methods, 14th ed.,
p. 543. No di?ferent BOD method is presented either by ASTM or in

: ' the EPA Methods Manual. s ~ "‘:_ o
~2. The method permits dissolved oxygen determ{nation either by the

(Msterberg) modified Winkler method, or by means of a DO probe. -

3. In ordgr to permit flextbility 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 qn 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 Js included hére to demonstrate
the need for modifying existing "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.

. 5. 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 sych 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 colirse. . ‘

a

¢

« « f “
[y \ / - R
’ ¢ ./ L
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‘ ‘ ' ’ A PROTOTYPE FOR DEVELOPMENT OF < . o~
- - ROUTINE’ OPERATIONAL PROCEDURES

-~

b for the

DETERMINATION OF FIVE DAY BIOCHEMISAL .

- . as applied in

° . C o ‘hASTENATER ‘TREATMENT FACILITIES -
' and-in the v
MONITORING OF EFFLUENT WASTEWATERS

INSTRUCTIONAL PACKAGE WORKSHEET N

-

National Training and Operational Technology Center
) Muriicipal Operations and Training Division
' ' . , ‘0ffice of Water Program Operations
. . ! ‘U.S. Environmental Protection Agency -

€H.0.6ed. IPW.2¢.9.77




’ : < GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Determination of Five-Day.Biochemical Qxygen Demand, BOQ5

Qrm' OF INSTRUCTION:

LESSON NUMBER: 1 of 1

ESTIMATED TIME: 2-1/2 hours’ . ' _ S
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know howéz

perform the Biochemical Oxygen Demand Test because it is requ1néd by the per-
mit system. :

ENTRY LEVEL BEHAVIOR: The learner must have 1) the same entry level behavior .
listed in EMP, CH.0.EMP.1c.7.77, Winkler Determination of Bissolved Oxygen-
Azide Modification, and 2) successfu]]y completed the eff]uent monitoring -
procedure (EMP) mentioned in 1).

. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavior - The learner will exhibit proper techn1gue/wh11e deter-
mining the five-day b1ochem1ca1 oxygen demand of a sample,

. gond1t1on$ - The learner will have the use of the EMP and the  equipment a
reagents listed in sections,D. and E. of this instructional package workshee®™~
. Accepted Performance - The use of proper technique in perform1ng the test
will be judged -by the instructor.

”

. INSTRUCTIONAL RESOURCES:

1. Available Media: ' %
"a. XT54, Slide/Tape Unit "Determination of the Biochemical Oxygen Demand."
b. TC-40, Color Videocasset@e "Samp]g Dilution.™
c. 0T-2, Overhead Transparencies (14).

E

2. Suégested Media: None
. INSTRUCTIONAL APPROACH (SEQUENCING):

Note to Instructor: The dissolved oxygen content of the samp]es/b]anks pre-
pared using ‘this EMP will be determined using a dissoived oxygen meter or the
Azide modificatigqg of the Winkler procedure. See the appropriate EMP's and
instructional pat™ge worksheets (IPW's). ‘ . ‘ N

A Y
1. Classroom

a. Discuss the *five- -day biochemical oxygen demand test (BQD ) using XT-54
or 07-2.

-
-




L ." . A'\
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 megsurement could also be m¥de (for in-
. structional purposes) on an "artificial" samale such as distilled water.

>

. v )

~ C. Show TC-40. . ’ - : .

» -’ - ’ -

d. Make the sample ass1gnments, i.e., tell the learners'what % dilufions of .

. .the effluent they will be making. (The instructog will néed to have this P

’ information ,giior to the start of the course; «i.e., what dilutions will ) .
\}/ give an acce ‘abje oxygen deptetion over thg incubation perigd.) “«

‘e. Point out that a four- ay BOD will be done assum1gg the test is started )
on Monday- and completed on Friday). Note also thal this is alright for
instructional purposes, but that a full five day incubation period is .
to be used for.reporting-purposes, Mention also that it is not acceptab1e

to apply a factor to a four-day Ba) result to obtain a E?OD5
¢
f Tell the learners what method they will be usmg to make the dissolved :
oxyden determinations; i.e., Winkler procedure - Azide modificatiod, *
\ or a dissolved oxygen meter Use the appropmate EMP and IPW.
2. Laboratory . " P ¢
"a. Have the learners do sect1ons/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 . B »

3. Classroom ¥

, a. Resolve any problems which may have arisen during the laboratory session.

b. Point out that the final dissolved oxygen ‘determination will be made uSm(\
. ‘ the same method as for the initial determination.
‘ 4

. Laboratory ' ' ' L —

" .a. After four days, have the learners dé the final-dissolved oxygen’ detereg
mination on the samples/blanks.

- é . « -
5. Classroom B ' .
a. Have the learners do section D: ogqges 11 and 12 of the EMP. .
b. Final discussion/qgestions. " . e . N "o
0. AW EQUIPMENT REQUIREMENTS ‘ e N

A

‘ ’ « Notg' to Instructor: Severa] ‘of the items “in sections D. and £. needed to per-
fofM™the actual d1sso]f/ed oxygen determination are also listed in the appropriate
IPW; i.e., the Winkler procedure - A21de mod1f1cat?on, or the dissolved oxygen '

#

\ meter.
\ [ \"\ ‘: . n ) : . )
For each learner: & — T ‘
RS- A1 L 1L SR -L LA 4
e .‘ . A “ - -
» 1. Labotatory abvon R ’ < Y
2. Safety glasses. - . N il

3 One distilled water plastic squeeze bottle

s - . . 3
< - . { " .' ¢
Page No. 14-4 -
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D. IPW EQUIPMENT REQUIREMENTS (Continued) -

. For each learver. . ,
4. Ok pen or pencil.
5. One notebook (for recording data).
*6.40ne 2 liter graduated cylinder.
7. One 1 liter graduated cylinder. - .
. One 100 ml graduated.cylinder. . ,
. Four 2 ml volumetric pipets. - <
. One pipet bulb. ' ' o ,
. One plunger type mixer (for use with the 1 liter graduated cylinmder).
. Fait300m? (+ 3 m1) BOD bottles (see pages 16 and 17- of the EMP). .
. One siphon (Tong enough for use with the 2 liter graduated cylinder).
: Equipment for doing the dissolved oxygen measurement. S@ the appropriate
IPW; i.e., the Winkler procedure-- Azide:modification, or the dissolved
oxygen meter, .

—

.\
1. Stilly or other source of distilled water. - -
2. Incubator, capable of maintaining a temperature of 20°C + 10C, and holding
", the BOD bottles for the entire clas. . .
X . . .

E. IPW REAGENT REQUIREMENTS: o7

1. Prior to the start of the class, thg iﬂstrucior will have prepared solutions
' B.2. through B.5. ° . .

" il

. Approx. ml. needed
Solution 7 per learner per sample }

B.2. ~ : 2
/~1ﬁ3.‘ ’ ' 2.
W e ’. .2
” B.5. S ‘ 2:
' 2. Also, the instructor will have preg;redfqll solufibns needed to determine

dissolved oxygen by the Azide modificatioq of the Winkler procedure, or by #
a dissolved oxygen meter.  See the appropriate IPW's. ' ]

-

. ~
L]
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N . GUIDELINES FOR L.

¢

INSTRUCTIONAL PACKAGE WORKSHEET

& . 14

.SUéJEQT MATTER: Winkler Determination of Dissolved QxygenLAzide Modification

UNIT OF INSTRUCTION:

L3 ‘ . ' - \
LESSON NUMBER: 1 of 1 ) N
ESTIMATED TIME:* 2-1/2 héurs

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should knéw how to
perform a dissolved oxyden test since it is an integral part‘of the five day *
biochemical oxygen demand test which is required by the permit system.

-

£NTRY LEVEL BEHAVIOR: The learner must be able to:
. - *

. Perform basic :hematicai computations (addition, subtraction, multiplica- ]

tion and divisfon).’ e

Hand]:ksoiutions of acids and bases safely. - ' o

—

2
3. Boil water on a hdt-plate safely.

4. Underétand tif® terms liter, milliliter, gram, milligram. -
5

6

7

. Understand the term normality, ‘to the extent that it is a chemical way of
-expressing concentration. N

¥

. Perform weighings on an analytical and on a trip balance. ' et .

. Use ordinary laboratory glassware such as beakers, flasks, graduated cy11nders,

volumetric flasks, burettes, v i‘umetric and graduated pipettes.-

8. Clean laboratory glassware. . :

9. Prepare chemical solutfons.

¢ 10. Prepare a desiccator for use.

11. Perform a titration (the emphasis shguld be on proper technique, rather than
on the type of titration)., < .

12. Use a Kemmer sampler. and an,APHA samp]er

.

NOTE. These 12 ski]]s may be obtained by successfal comp]etion
of Course 164.6, Self-Momitoring Procedures: Basic Laboratory Sk1]1$

¢

A. INSTRUCTIONAL OBJECTIVE:

-

1. Terminal Behavior - The learner will exﬁibit.proper technique while 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 biochemica? oxygen
demand LBOD ). . .

. e od

2. Conditions - The learner wi]] have the use of the EMP and the equipment and
: reageﬂt; listed in skctions D. and E. of this instructional package worksheet.

3.'Accepted Performance - The use' of proper technique in* performing test
witl be 3udged 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 SampTe"; TC-39,
Color Videocassette “Standardization of Sodium Thio- o
su]fate” . ' . |
& OT-1, Overhead fransparencies »:6..

S SRR - - Page No.?5-3
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. INSTRUCTIONAL. RESOURCES (Contihued)

2:'Suggested Media:
Nore. 0

. INSTRUCTIONAL APPROACH (SEQUENCING) =

-

v e

Note Eo‘lnstrucgor: If the topic is to be taught independently of BOD
then use distilled water fap the sample as indicated inJA.1. above. If
it is to be taught as part 6f the BOD; topic, then samples would be those
‘prepared in the effluent-monitoring p?ocedure. Determination of Five-Day
Biochemical Oxygen Demand (BODS).

-5’

t

12 Classroom . .
a. Discuss the importance of the test using OT-1. T

b. Pgint out that this procedure hay stand along; E.g., the sample may,
or may not, be ope prepared for the determination” of BOD,. Yoo

c. Explain why the sodium thiosulfate pentahdeate. Na25203.5H201 must
be- standardized at the time of use. .

d. £xplain the concept of a primary standard solutidn, potassium
biiodate, KH(IO3)2, in this determination.

e.~ Show TC-39, Mention that the color changes which take place during
the standard¥zation also occur during the titration of the sample.

2. Laboratory . -

a. Have the learners do section C. on pages 10 and 11 of the effluent"
monitoring procedure (EMP). .

3. Classroom . . o .
a. Resolve any problems which may have arisen dusjﬂg the 1aboratory session.

b. Show TC-38. Point out whether the sample which will be titrated is an
"artificial”, sample such as distilled water, or one which will be used
as part of a BOD. test. XT-29 may bé used in place of TC-38, but i¢
contains some in?ormation,which does not directly pertain to the actual
sample titration. .o .

-

4. Laboratory : s

a. Have the learners do sections D.2., D.3., and D.4. on pages 11, 12, 13,
and 14 of the EMP.. * - .

“b. If the sample is to be distilled water, the instructor should have one
" BOD bottle of disti]led water for each learner, [Its approximate oxygen
content may be determiped by shaking a large supply of distilled water,
not so vigoro:;)y shaken as to super supersaturate the water however, .
siphoning or pduring the water slowly into the BOD bottles, taking the,.
+ temperature of the/water, and finding tha corresponding dissolved ofgen
value on pages 446 and 447 of the Y4th Standard Methods.) P

¢. If the sample £ tq,be one which 1S part of a BOD, determination, then .
) jt will be prgpared by the students. (Seé' sectioR C. of the IPW for BODS.),

-
-

:




C. INSTRUCTIONAL APPROACH (SEQUENCING) (Cont%hued)

.

~5. Classroom

o, -

’ ., 4. Resolvé any prob]ems which may have arisen during the laboratory session. ‘

. D. IPW EQUIPMENT REQUIREMENTS.
For each Tearner: . # v . - t

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.,Dne/6uret clamp. e

8. One distilled water p]ast1c squeeze bottle.

. One spatula (medium size). . e
10. One 500 m] 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. i
15. Three 5 ml graduated pipets. -

O

e — e — —

1. still, or other source of. distilled water.
2. Thyee trip balances, 100 g capacity. . i :

E. IPW REAGENT‘REQUIREMENTS:' * ' . -
For each learner: . '
1. Three g potassium fodide, KI. '
2. Prior to the 'start of the ¢ourse, the instructor will have prepared e
solutions B.1. through B.7. -
. T Approx. ml. needed per learner

per each dissolved oxygen deter-
mination or sodium thiosulfate

X ) Solutfon . standardt;ation
o S " B.1. v . ' .2 )
- . B2, - e
B.3. : . 2
L B4, L a - ‘0 (This is a stock
. . SR ! , : . solution which is
‘ . / ' * diluted before use)
: * M ‘ . ) : . N rd
. : B.5. ; B
- ' B.S. - 20
X 0 .

Page No. »15-5
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} PSSO . '
SUBJECT MATTER: Dechlorination of Samples for Biochemical Oxygen Demand
and Seeding of the Dilutiod Water , :

- UNIT OF INSTRUCTION: _ - o - «
LESSON NUMBER: 1 of 1 f e Y
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
plgnt effluents for.disinfection purposes, and the resulting ‘chlorine compounds,
which are formed are interferences in the test. Biochemical oxygen demand

samples must therefore be dechlorinated prior to running the test, if the re- .

sults are to be meaningful.

ENTRY LEVEL BEMAVIOR: The, learner must be able to:

1. Perform basic mathematical comﬁﬁtations (agdition, subtraction, , . R

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 the extent that it is a chémical way
of expressing concentration. T . .
- 6. Perform weighings on an analytical and on a trip balance.-
1. Use ordinary laboratory glassware such as beakers, flasks, gradyated
cyFnders, -volumetric flasks, burettes, volumetrit and graduated pipettes.
8. Clean'laboratory glassware.’ . : : .
9. Prepare chemical solutions.
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 mortar and pestle. o .
A. INSTRUCTIONAL OBJECTIVE: - ' L. ,

1..Terminal Behavior - The Tearner will exhibit proper téchnique widle
¥ echlorinating, a sample -of wastewater treatment plant effluent, while check-
).+ 1in§. for completeness of dechlorination, and while seeding a supply of dilution
er, o . : c )

>y

2. Conditigns - The learner will have the use d$itheAEMP énd the eqéipment and
reagents Jisted in sections D. and E. of thisrinstructional. package worksheet.
. . . Ll - I - l

N 1 *
" 3. Accep%ed Performance - The use of proper technique in performing the de-.,
chiorination, checking, -and seeding will be judged-by the_instructor.
‘B. INSTRUCTIONAL RESOURCES: -. T

1 4
f

1, Available Media: o . <

NOﬂe- ’ . N ] v
'S ! , - . ‘ - w

.
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" . IPW EQUIPMENT REQUIREMENTS: ’ «

B. INSTRUCTIONAL RESOURCES (Continued) )

s . / .
2. éuggested Media: a. An XT unit covering the subjéct matter. v
C." {NSTROCTIONAL APPROACH (SEQUENCING):
€ ‘ -

Note to Instructor: As Course 164.1 (Effluent Monitoring Procedures: Basic L
Paraméters for Municipal Wastewaters) is currently organized, there is in-
sufficient time!to present this topic. ¥f 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 have on-hand a BOD5 sample which has been
dechlorinated, and a supply of seeded dilution water at “20°C + 19C. This-
sequencing will have to be combined with the sequencing in the instructional
package worksheets on the Winkler Determination of Dissolved Oxygen-Azide Mod-
ification, and the Determination of Five-Day Biochemical Oxygen Dema"d‘(BODS)’

)

1. Classrooh - discussion of chlorine as an interference in the BOD5 test.
%~ . Point out that the EMP involves dechlorinating an aliquot of the“sample,
dechiorinating the entire sample, checking for the completeness of de- -

» Chlorination, seeding the dilution water, setting up seed controls, and

calculating the seed correction to be applfed to the BOD; value.

2. Laboratory - Have the learners to sections C;, D., and E. on pages 13-16 of
the EMP, ~ - .

3. Classroom - Since the laboratory-exercise is long and somewhat 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 would probably be better, from a Tearning standpoint, to set up all three .
séed 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 dechlorination 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 BOD samples. 1

4. Laboratory - HaQe 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 secfions F. amd G. Answer any remaining , -
‘questions about the procedure.

- I N
For each learner: .

1. Laboratory apron. | .

2, Safety glasses, v

3. One pen or pencil,

4. One notebook (for recording data). . .
5. One distilled water plasti¢ squeeze bottle.
6. One pipet bulb. . . ’

7. One 25 ml1 buret. - . . ‘

Page Mo. 16-4 o | | ‘199 - .




D. IPW EQUIPMENT REQUIREMENTS (Cdntinued).

For each learner: : 1 ? .

. 8.
9.
-10.
1.
12.
13.
.14,
15.

16..

17.
18.
19,
" 20.
21.
22.

!

One small funnel (to fit into the top of the buret)

One clamp (to.support the buret) .

One ring stand (for use with the buret and clamp)

One magnetjc stirrer’ (optional).

_One magnetic stirring bar about 1 irch long (optional).
"Three 1 liter graduated cylinders. J

One 100 m1 graduated cylinders.

One 50 m1 graduated cylindgrs

One 10 m1 graduated cylinders. :

One siphon (for use with the 1 liter graduated cylindes;)
One 100 m1 voluretric Dinet -

One 10 m1 graduated pipet | T
One 500 ml Erlenmeyer flask.

Six 300 m} (+ 3 ml) BOD bottles.
One plunger type mixer.f

For the class as a whole: - , —_

1.
2.

One xncubator, 20°c + 190G (large enough for 6 BOD bottles per learner).
Still, or other source of dist1lled water,
v

E. IPW REAGENT REQUIREMENTS: - K . -

1.

Prior to the start of the course, the instructor will have prepared solutions
B.2. through B.6, (In reference to B.6., the dilution water; the instructor
will have to calculate how much 20°C distilled ‘'water to have on hand. A
maximum of 300 ml per BOD bottle will be needed )

. The 1nstructor will also have collected seed material and incubated it at

200C * 10C for 24~36 ‘hodrs, (see! B.1.).
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GUIDELINES FOR )
INSTRUCTIONAL PACKAGE WORKSHEET

‘ [ SR
"SUBJECT, MATTER: Determination of Disso]ved Oxygen Using q Dissolved Oxygen Meter
UNIT OF INSTRUCTION; . T v ' :

.

LESSON ' NUMBER: "1 of 1 . - |
ESTIMATED TIME: 1-1/2 hours S -

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The. Téarner should know how to,
¥ perform a dissolved oxygen measurément since it is bart 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'
Tisted in EMP, CH.0.EMP.1c.7.77, Winkler Determination of Dissolved Oxygen-Azide
MOdification, and '2), successfully completed the EMP mentioned in 1).

A. INSTRUCTIONAL OBJECTIVE

1. Terminal Behavior The Tearner ‘will exhibit proper technique while ptacing
the Weston and Stack’ Model 300 Dissolved Oxygen Meter into operation and
using it to gmake a dissolved oxygen measwement .

. Conditions The Tearner will have the use of the. ENP; and the\reagents ]

and equipment iféfed “in.sections D. and E. of this instructiona] package
" worksheet. ..

. Accepted Performance The use of proper technique in pTacing the meter

into operation and using ft to mke a measurement will be judged by- the
instructor. RN N

., . . ‘ ’ [f

B. INSTRUCTIONAL RESOURCES;

1. Available Media: o '

.a. TC-41, Parts I and II, Color Videocassette showing sequence of placing
meter into operation

. b. .X-6, Slides, unassembled - 28 " Show's all parts of the westOn-Stack
Model 300 D.0. Meter.

2. Suggested Media: None . )
- .C. INSTRUCTIONAL APPROACH (SEQUENCING) L

0 . g ~
»

Note td the Instructor: If the meter is to be used t make the initial and
final dissolved oxygen measurements for the BOD., then this IPW would be used dl'
. along with the EMP and IPW-on BOD.., An nartifidialt sample such as distilled ~
water could also be used as a sémale'just to showlu the meter ‘works.
/-

1. Classroom ° ’

a. Discussion of dissolved oxygen meters as an alternate way of measuring
dissolved oxygen using*X-6. -

. 17-3




NAL APPROACH (SEQUENCING) (Gohtinued)
.~x““ f;; “,éf.‘-\‘_' .

2. Laboratory ' SRR SN PN Wi -
ﬁ&. Havé: the Tearners do section’ C, on pages 11 through 20 of the EMP.
a*‘b. Resolve any prob]ems which may have arisen during the laboratory ession.

D IPW EQUIPMENT REQUIREMENTS:,

1

. ‘e ) :‘ ' b" " ~ /

-Sharei’(number of Tearners to be:determined by the instructor) .‘«"-" ) )

1. Westoh & Stack Model 300 Dissolved Oxygen (DO) meter with Model A130 Probe,
accessory kit and manufacturer's 1nstruct1on book.

- w

2. One small blade screwdriver o

3. -One rubber band. ) o ‘ , '

4. Paper towels. . ) ' ‘

. 5. §ilicone lubricant. ) .

6. Still, or other source. of distilled water. R | " - :

7. One 1 inch long piece of scotch tape. - . _—
] 8. One'5 ml syringe or eyedropper with tapered end S —x.

9. Small pocket knife.

10. One-300 m1 BOD bottle. (More bottles~may be used’depending on what tha

. sample is; i.e., an ‘“artificial” sample such as distil}led water or sampl-es/

‘ . blanks for_a BOD, determination,)

11. Equlpment needed for performing the DO determination is listed in the efﬂuent
monitoring procedure Winkler Determinat‘lon of Dissolved Oxygen-Azide Modifi-
cation . ’

E. IPW R,EAGENT REQUIREMENTS: " - ! .-
, » Sflared {same -number as determined for:‘Q.*above). ‘/,«
1. Prior to the start of the course. the instrdttor wﬂi b&v repored ‘solu-
. - tions B.1., B.2%, and B.3., and the solutions iA sections B.1. through B.7.
of the EMP on the Winkler Determination of Dissolved Oxyge A'zide Modifi;\atwn
i < .
- - € - R
4 : -
' o 5., A=
- ‘ . d . B ~
4 P A
. ~ +
n » ’ . / P -
.‘ A}
rd <~

-

.




5As NOTED IN THE TABLE QF CONTENTS.
“ SECTION 18 "DETERMINATION OF DISSOLVED .

OXYGEN IN WASTEWATER: APOLAROGRAPHIC\,
PROBE™ IS NQT INC uosv IN THE PAGINAftoN

o SELIEITIRES
>
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- . GUIDELINES FOR = . AN
. INSTRUCTIONAL PACKAGE WORKSHEET )
SUBJECT MATTER: pH Determination // K
-y / N A ¢ .

UNIT OF INSTRUCTION: pH Determination of Wastewater ard Wastewater Treatment
Plant Effluents ‘ g '

LESSON NUMBER: .1 of 1

0y

- ESTIMATED TIME: 2 hours

. "y :
JUSTIFICATION FOR THIS OBJECTIVE: -The learner should know how . to set up,
calibrate, and use a pH meter for the pH determination of wastewater and
wastewater trea’tment plant effluents, ) -

.

* ENTRY LEVEL BEMAVIOR: - ’ T * .7
‘ r g —— - — - . -~
A. Instructional Objective T - ’ .
1. Terminal Behavior - The learner will.determine the pH-of several standard
‘'sofutions and typical s‘amples of treatment plant effluents. - - -

K4

2. Conditions - The Tearrier will have the use of the attached. CH.pH.EMP.1.9.73
and aTl chemicals and equipment listed fn it. - .

3. Acc'e'pted Performance - Acceptéble techﬁique"in performing‘the test will

be determined by the instructor. .

Y

B. Insgructional Resources ‘ . '

) Available Media - XT-bQ, S]i(@rape Unit "pH Meter - Lab Operation."
-1V, Uverhead Transparencies -\7. I

1.
’ 2. Suggested Media - - , : ) \§\\\\\ -

C. Instructional Approach (Sequencing) : 20 -
.. Discussion of the various types of available pH meters by the instructor.
2. Distribution of pre-instruction'a] quiz to all participants.
3. Dis;:ussion of the operation of a pH meter by the 1‘nstructor.
4

. Showing of A/V unit XT-69 pH Determinatioif of Wastewatern-and Wastewater
treatment- plant effluents. - \ '
5. Laboratory exe 1§?7pvolvdng set up, calibration, and use of pH meter.
Learner wﬁl!?e, two prgpaged buffer solutiofs for calibration and will . *
determine the pH of twj przpared buffe( solutions and three typical .
. samples of treatment plant effluents. _ .

4 - . [y .\ . ©t . f




6. Cr1t1que of the 1abit

:f exercise by the 1nstructor

~ 7. Distribution of post ingtructional quiz to all participantsq :
8. Review and gr:ading of pre an'd Post quizzes“. ™~ i}
. .‘. '4 L 4 )
- « i .
« ’ . S~ ’
& ] d »
» ] ' . s . a .
. A . . o
o . - . "\.' g !
A\
‘. : : ’
< a .
. . 1 3 <2 N ,'
. 7 -~ '
- ‘ AU S
. : ‘ =y
«© > % \ 4
-
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- Séppument %é,d’
- Guidelinesfor Instfuctional
. Packgge Worksheet

pH Determination of Wastewater and Wastewater - /
Treatment Plant Effluents /

-~

N

_OBJECTIVE: This narrative provides the basic broczaares for setting up pH equip--
ment for the instructional sequence pH Determination of Wastewater and Waste-
water TFeatment Plant Effluents. Methods for the preparatfon of buffer and
sample-solutions used in the‘sequence are also described.

» ] . . N .
EQUIPMENT SET-UP: pH instrumentation for the sequence shoyld be set up.as
follows: o g ‘ . . A _

* 1. A1 pH.equipment should'be Set up in opgration acdording to the specific

instrument manufacturer's instructions ff lggst.AB:hggrs prior ﬁp use

~Tnthe coursé. Y ’ T o
2. The pH meters should be tested for accuracy and re]iability by following
the procedure in the EMP for calibration and use of the instrument for

PH measuremenigf : . . O S
3. Batteries {sed in portable pH meters must be new or recently checked with
a volt meter to insure they meetemequired voltage specifications. -

4, Follok the stép-&1se progedure (D) Maintenance in the EMP to insure that
" the‘level of saturated potassium chloride is sufficient in the electrode.

- 5. If erratic needle movement s noticed, check procedure (E) Troubld
Shooting in the EMP., If the trouble cannot-be corrected, replace elec-
trode with new one. - )

s

6. Periodiéa]]y use the pH meter fo, the measurement of the pH of 3 known
" standard at least twice a day prior to the course. .

BUFFER PREPARATION:  Buffer solutjons can be prepared according to the formulatiom
- provided tn the EMP. A few crystals of thymol ghould.be added per- liter of

. prepdred buffer solytion to prévent bacterial h. An analytical balance, -
capable of measurif to the third decimal place, is required. In the event an -
analytical balance is not avaflable, commercially prepared pH packets may be
subs ted. ! . .

-

SAMPLE PRERARATION: }reathent plant éff]uent‘samples aré preferred4f6r use in the
laboratory. If thef are not available or are inconvenient to obtadn, mixtures
of buffer-solutions may be used as unknowns.  «» A

i \
* ‘ ’
’ * .
.
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_ SELECT ONE ANSHER s - - o ’

INSTRUCTIONAL QUIZ :

-

V- forthe‘ o ¢ '/ ..

pl-[ Determination of Wastewater and, Hastewater»
", Treatment Plant Effluents ' -

.
’ ’
< 11 o *

l " The selectlon otf the pH scale (8-14) 1s bhsed on the: \_ v :),
a. solupility pf ions iu'water )y . .. ;
"b: formation of hydroxyl iens in'solution. - . ' % . .-
(©) fonization conggant for water e L e

2. The pH concept was proposed y Sorens n(1909). = Instead' of expressing

4.

5-

6.

‘7.

» activity Jnvolves / \

) nearly full with saturated’ potasshun chlor

hydrogen jon concentration 1n terms of ‘molar concéntratlons»he suggested:-

express*lon of such ~alues 1n térms of their nagatlveologarltlms
b. expression. of such: values in terms.of their' dissociatien solub1l1t1es
c expression of such values on"a scale from 0-14 un1ts\

. :/ N ' ) '
= 4 . /

s

¥
‘s

Nl -
1] - N P A
B
|’ 3 - - . . -‘,: R
~ . ' b )

ApHmeterl : 4. : " SR

~——ry e — L2 &

@ measures electr1cal potent1al betweeo two sulﬁble electrodos
b. determines conductance ‘of ‘acids ard bases4 IS

- C. relates temperature to.don concentrations of‘aqueous solutions
’ L]

‘v.n

THe 1nd1cat1hg el ctrode alwayS'

@ assumes a p tentlal -dependent on the pH of the solutlon,
b. contains-sa urated potassium chloride’ solutfon.

"

.
:
- "

. contalns a glass membrane which is sernlvpenneable to aqheous sol-tfglons

The: mechanism by whfch the glass membrane respopds_ t{ hydrogan ion '

¢

@ absorptlon of hydrogen 4ons.on both sldes of- thq Jembrane, :
semi-permeability of the glass membrane- .fb,r aqueous ,‘solutloni
c electrical conductance of the solution.-; o

’

tem shou]d always be kept-
de”. solutdon‘because

-

Ihe reference chamber of the pH electrode

the potential must be constant (+ 0 : 246 .volt). L.
. battery 1ife is prolonged. {. s T -
c the electrode is less llkely tobe damaged . * -l

The pH sensltive glass membrane deh/drates “when removed from wa’ter and thus -,

it is ;mperatlve that dny electrodes be soaked in:"

@ buffer or water, for several hours beforé use, -
dilute acfd o ‘activate the electrode. = * - S
c. dilute base to activate the electrode , e,

:..\

14
1Y

e . RN

-




ve

10.

Standard pH solutions can be most economicaﬂy prepared by the use of:

formulas outlined in“standard methods.- .
. commercially available powder pillows. '
c. comgercially avaﬂakle pH standard solutions.

Results obtained with pH meters.are Hmited 1n accuracy to

. .
rd . h t h .
. S . * . 7
In usjng a pH meter the instrument should be ca‘Hbrated° .-
@ in the general range of the unknown solutions. ¢
Appropriate buffers can.be selected (pH 4.0, 6.8, 7. 4 and 10. 0)
"b: 4n air. - . L.
¢, in the 1aboratory . - .

-

L)

%)Mpuun‘its , - et ‘ n
0.01 pHlunit: - A .t
e. 0.001 pH anit. - | b
e Ny / PRSI -
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. PRart'II. Instruétioda1‘P§ckage Worksheets _
I~ Microb1o]ogy : ! T J . . o
"¢ T It is important for the instructor 'to be aware of State requirements
. concerning bacteriological methods desirable for reporting purpuses.
. - Such a r§guirement, for instance, coutd dictate the choice of the
' MPN test method instead of the MF test method for the course giVen
. to personne] oper&ting within that State. -

. 2., The Federal Registet issuance in force offers two methods for the
. fecal coliform determination. Both are found in Standard Methods
. for the ExaﬂHnat1on of Uater and Hastewater (1ﬂth Edition) and are: . -/

. " a. p. 922 - Fecal Coliform MPN Prodedul®
b. p. 937 - Fecal Colifoxm MF Procedure cC b

o\

N Both of these methods current]y carry equa] status ﬁor app]icab111ty, . .
. . but the method used must be stated in the test reports. -

Specia] permit: cond1tion5~maytspec1fy use of the total col1form .
- g . tests or the fecal streptococcus tests. The instructor should -
) be familiar with these test procedures for discussion purposes

4.- This course does not 1end itself to instruction in both the MPN and
, the "MF method simu]taneous]y Methodology involves so much attention
to detail for beth procedures ‘that in the time allocated, it is most
* unlikely that students will be able.to meet 1nstructithl object?ve
. fog bqth ﬁrocedures

’ -
Id
g . - ¢ ~ .
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INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER:* Collection and Hand]inimof Bacteriologicel Samples
. © from & Wastewater Treatment Facility

LESSON NUMBER: 1 of 1 |
ESTIMATED TIME: 30 mirutes 3.

JUSTIFICATION FOR THIS INSTRUCTIONAL®OBJECTIVE: In'h
the student must apply the correct methods for co¥ ect1ng and11ng a
sample for fecal coliform (bacterio]og1ca1) testing. Faifure to apply
correct samp]ﬁﬁg procedures results in unacceptable data.

s -

ENTRY LEVEL BEHAVIOR: Admission to this course.
A. INSTRUCTIONAL OBJECTIVE
1. Terminal Behavior: The student will be fami]iar with the procedures fo be

used from any approved sampling ‘point in the wastewater treatment plant,
and with accepted procedures for hand]1ng/ﬁamp1es until start of test.

2. Conditions Clas§$oom, ‘lectire and confe‘ence

be accepted as evidence of familiarity
- appliéd to this subjeéct matter.

3. Accépted Performance. Attendancé and j;é¢1c1pat1on in this session will

ith the procedures and precautions

'B. INSTRUCTIONAL RESOURCES / £

1 Available Media: X-11, Slides, unas[embled - 6.

A

C. INSTRUCTIONAL APPROACH ) . ~

4

1k Lecture on "Co]lection and Hahd]iné" princip]es (allow 15 minutes)

2. Discuss and orient the class to the use of the Effluent Monitoring
Procedure in the student referenge manual. {(allow 5 minutes)

. Question-and-answer session. In absence of questions raised by, class,
instructor should pose several questions to the class as necessary to
stimulate' questions relating to the subject matter and its application
to specific in-plant sftuations and as re]ated to various systems for .
eff]uent analyses, .

W
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: GUIDELINES FOR :
INSTRUCTIONAL PACKAGE WORKSHEET -

éUBJECT MATTER: Fecai Coliform Test (MPN)

UNIT OF INSTRUCTION: Summary of Instruction on Subject Matter
LESSON NUMBER: - total 10 |
ESTIMATED TIME: 7:30

2 Bnad
JUSfIFICAT{ON FOR THIS INSTRUCTIONAL OBJECTIVE: Feca]'golifonn 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
" level reafter referred to as GED): ability to operate steam pressure steri-
Yizer; ability to yse laboratoty balance in range to 50 grams, accuracy + 0.1
«gram; ability to use mouth pipette for sample delivery; ability to transfer
"1iquid cyltuyres with inoculation loop. Successful completion of course "Basic
. Laboratory Sk#11s for Mun1é1pa1_Treatment Plant Personnel" {is acceptable.

A., INSTRUCTIQNAL OBJECTIVE ' : :

1. Terminal Behavior - .Trainee will prepare représentative bacteriological
culture media for MPN Fecal Coliform test; perform all laboratory procedures
and record-keeping operations in testing treatment plant effluent samples,
andreport fecal coliform counts per 100 ml of sample in range 20-71,600,000.

Condjtions - Classroom instruction and laboratory application. ‘Tra1nee will
e provided with laboratory equipment and supplies designated in EMP "Fecal -
Coliform Test (MPN)." Samples will be collected by staff, |

- . Accepted Performance - As stipulated in individual lessons. This will range
.Trom acceptable scores in written (open-book) quizzes, homework written N
assignments, approval of instructor for laboratory techniques and. intermediate
points in test procedures; and final results within a destgnated 1imit of
central tendency of overall class ‘results. s

B. INSTRUCTIONAL RESOURCES ’ .
1. Avatlable Media - EMP "Fecal Coliform Test (MPN): "Standard Methods for -
" the Examinatfon of Water and Wastewater"; "Current Practices in_ Water
Microbiology", available from NTIS (§.9-2); pertinent issmances from
‘Federal Register. Numerous NTOTC 0vgrhe§q Transparencies.

C. INSTRUCFIONAL APPROACH (Sequencing) - Step by step 1isting of instructional objec-
‘tive X . ' -
1. Lessons 1-6 (inc1) on second day of course _. (4 hours)
2. Lesson 7 on_third day of coursg“(afternoon) 1.5 hours}
3. Lesson 8-9 on fourth-day of course (afgmrnoon) (1.5 hours
4. tesson 10 on fifth day of course (afternoon) (30 minutes)

!




SUBJECT MATTER

y UNIT OF INSTRUCTION

. LESSON NUMBER:
* ESTIMATED TIME:

A .+ * GUIDELINES FOR

INSTRUCTIONAL PACKAGE WORKSHEET T \

FecaI CoTiform Test (MPN)

Overview of Test
1of10
1 hour

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE

To orient the tra1nee on (1) the

bacteriological testing requirements associated with the NPDES permit system,,
i and (2) on the overall nature of the fecal coliform (MPN) test

ENTRY LEVEL BEHAVIOR Admvsslon to course. See Overview Sheet,’ page 19-3,

A. INSTRUCTIONAL OBJECTIVE . .. J o R
1. Terminal Behavior - Trainee will' (T) identify the characteristics of thé fecal
coiiform 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:\

2. Conditions - Classroom: quiz {open book, writtej, multiple choice, matching,
completion). L .

3. Accepted Performance -
bookY

B. INSTRUCTIONAL RESOURCES
1. Available Medi Publications noted. in cover sheet this-subject; EMP "FecaI
CoT 1formTes4MPN) "

??f/jjrrect scoré (recommend 80% if quiz is closed
!

4

2. Suggested Med1av Asse‘ﬁbIe standardized series of transparenc“ies
ones as required.

Make new

C. INSTRUCTIONAL A®PROACH (Sequencing) - Step by step listing of instructional
. events and/or use of media required to reach the 1nstruct1ona1 objective,

Pre-lesson preparation: - ;
Be: sure ‘to have a supply of test #1 on hand
with answers on pages following) is suggested. Sample (without answers o
. marked) is i the section on secretarial preparations v

L}

- T

2. Lecture/conference: .

. Present .NPDES testing requirements as per Federa] Register )
. Fecal coliform criteria: under, permit system . — N
. Orient the class to use of this EMP . ’ .

. Outline fecal coliform test; special reference to pages 2, 5, EMP

. Define and explain all pertinent terms. .

’ 3. Quiz (open book)
. a. Administer the quiz )
- b. Grade and review™ » .
c. CoITect\ﬁdr analysis of progress,

mn.n U"ﬂl

>

.
/

21-3

Test provided here (note sample °

0T-3,+Overhead Transparencies ava1IabTe on loan from NTOTC.

s




TEST A1 ‘ o TR

-

-

s - Instructions:

..‘I. The test’ procedures described in this body of instruction may be var1ous1y

" _EMP: FECAL COLIFORM TEST . . .

made. Unless otherwise in

RocCo Russomanne .
Audrey Donahue

Charles Fe‘ldmann
Harold Jeter -

) 0
L) o
x-)

)

¥

known as the

A

A

-

() Siandard Pla;e'Count Me‘od ‘ e
(X)" Multiple Dilution Tube Method

(X) Most Probable Number Method ) ¢
() Membrane Filter Method .

X) MPN Method T A

- The purpose. of the feca] co‘Hfom test is to detemﬁne uhether

{

l

() The effluent from the mstewater treatment plant

3

-

4

-

‘Place.an X in the ‘spaces (dt) which ‘correctly app‘ly to the statements
truc®ed, this is an "open book" quiz, -

Example:. The author(s) of the procedure ‘'used here for testing’ fog
’Fecai conoms is/are: - .

-

-

. . treatment plant for

contains pathogenic (disease-tausing) bacteria

(X) The bagter1oTogfca‘l quality of the effluent meets’
requirements set for the plant by the State or other
uthori;.'les .- 0

) The water s safe to drink B
( ) The effluent’ “water §

ou]d be recycled through the
urther reduction of cteria ‘.

.
1

-~

‘3. To penform the feca? conorm test niea&ured ple portions are first
- deHvered into A )

(X Lactos‘ Lauryl Sul‘\e Tryptose Broth

{ ) ECBroth .~ . . I
76 ) Mater Batﬂ“l&::to‘r .
T L *(y) 38°C Mir Incubator L
Lo 214, B K o 'y
. ‘r\ * . ‘
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Lactose Lauryl Sulfate Tryptose Broth may be abbreviated-4s

e

~—~  ()EC o
. (%) LST -
() BGLB B
. : (X LLSTB’ .
EC Broth rnay be 1dentif1ed in abbrev1ated ﬂ’rm as$
() EC .
() LsT \
() BGEC .
()

( LLSTB * -

After 24 hours, incubation in.the first medium, the cultures are

and a "#' resul{ reported if --

() growth occurred in the tubes
" (X) gas was present in the tubes
() gas was absent’ in'the tubes
() fecal coliforms. wére present

4

. .Transfers are made fr'om -- .
)jX) tubes showing gas 1n the f1rst medium --
tubes not showing gas in the first mediym --

. )
to i ( )-Lactose Lauryl Sulfate Tryptose Broth
' )

. . .) Eosin Methylene Blue Agar
e (X) EC Broth

*

examined,

t’/’ ® () Brﬂhant Green Lactose Bile Broth’
After inoculation of the sample 1nto the first culture medium and incubat
the resuTts_ are "ne'gative" if -- ,
: t ( ‘) growth has not occurred-within 24 hours '
() gas has not appeared wfthjn 24 hours *
) ", (%) gas has not appeared*wtthin 48 hours
T () gas ha¥® not appeared within 72 hours .
. < .




9. After transfer from the first medium, the rbsults are &eclared "positive"
on the second medium if -- ) . / \\

( ) gas has appeared within 1 hour
( ) growth has appeared within 24 hours' . .

e (X) gas has.appeared within 24 hours
) ( ) gas has appeared within 48 hours

10. Incubation of the tubes in the first medium is -# o ”

v

T ~» ()0 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 + 0.2°C

11. Once the sample has been inogulated 1nto the first culture medium, the test
for fecal coliform bacter{i;ggx_xgqu1re up to ‘

{“ ()1 hour

. - e

( »24 hours . )

( ) 48 hours - ' :

(X) 72 hours )
. () 96™hours -

MOTE TO INSTRUCTOR: : . <

_1. Score 2 points off for ‘each’ wrong answer.

2. Note that there are 48 blanks ( ). Some will be ®orrect 1f Teft blank ( )y
ané othess”must -be marked (X) to be cortect. o .

[ « ?

This ﬁfvgs each student 4 "free" points.




SUBJECT MATTER:
UNIT OF INSTRUCTION:

LESSON NUMBER:
ESTIMATED TIME

L]

GUIDELINES FOR
INSTRUCTIONAL PACKAGE NQRKSHEET

-Fecal Coliform Test-(MPN)

-«

A \
2 of 10 T

"1 hour

~

- - -

’ J

Equipment and Supply Requirements R

L

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:

In his own working environmertt the

trainee will need to recognize,’providé first-line’ operation and maintenance,
- and reorder (of request purchase of) replacement equ1pment and supplies used in
_ the test. . ’ Z

ENTRY LEVEL BEHAVIOR: Completion of Lesson lg thi§‘$eries.

rd

A.- INSTRUCTIONAL OBJECTIVE
1. Terminal Behavior - Trainee w111 (1) 1dent1fy equipment and supplies used
Tn the fecal coliform test (MPN); (2) identiff®specifications of equipment
and supp11es requ1red aid (§) recognize the operational requirements of the
equipmént used 1n the test. . .

2. gapditions’ Classroom; wr1tteﬁ*huiz (open boqk) 1tiple choice, match1ng
anpietion i

§

e

3. Accepted Performance - 90%~correct score (80% if quiz is closgd book)

B. INSTRUCTIONAL RESOURCES . .
12 Available Media ~ EMP "Fecal Eol1fdrm Test (MPN)". TC-12, color .,
videocassette ] . ’ ]
C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step 14SEINg of instructional
events and/or use of media required to reach the 1nstruct10na1 objective

1. Pre-lesson preparation'
Be sure to have a supply-of test #2 on hand.
sample with answers on pages fd1lowing) is suggested.

Spl Test provided here (note
Sample (without .

R answers marked) is in the section on secretarial preparations.

,i 2. Lecture/demonstration

a. Draw attention {o EMP "Feca1 Coliform Test" (MPN). pp 2,3; A. 11T
b. Use CCTV cassette to show and tell items dn detail

<. Discuss any omissions in CCTV cassette; answer questions:

3. Be sure to discuss quantity/size requirements associated with testing pré-

Ll grams under minimum permit requirements.

4, Quiz: give quiz, grade and review; co1?5cﬁ for ana]ysis of progress.

4 . .t .




TEST #2

EMP: FECAL COLIFORM'TEST

A\d
-

1, The waterbath incubator_is to be operated at

() 35°C + 0.5°C
() 35°C + 0.2°C
() 44.5°C £ 0.5°C
(X) 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‘ -
(X) sterilization-of dry glassware

() preparation of distilled water

¢
4, The autoclave is operated at

. () 35°C
- () a4.5°C
() q21°c -
() 170°C - 180°C

-

-

5. Disinfectant solution-is used

’ K ) to rinse the hands after working with cultures

(l) to wash the laboratory bench at the beginning of each
day's work

() to sterilize used cultures before draining the tubes

for washing of the glassware ¢
(x) to wash the laboratory bench at the end of each day's work.
t‘ F)

—_—

1




are used to prepare, sample dﬂutmns o,

‘are used to contain culture media to demOpstrate gas v,
.product fon from special. culture.media

consist of.a large culture tube with a cap and an 1nner,
smaller,.inverted gfa‘ss tube , - .

¥
'(x) must bé™¥ssembled from d1fferent componants whfth are
_ ordered. separately /

“
"t )are purchased as complete assemblies.

.\
'
P

7. Pipettes -- - - v R S :
’ - (' ) are used to transfer a culture from one medium to another

(X) are ‘used to déliver a measured sample portion into a
culture medium 1 ' -

¢
»

(") may be made of g]ass, copper, or plastic’
{ ) are sterilized in disinfectmg solutien ~ .
()

do not have to be sterilized for use in the bactenology
laboratory. .

o - /- ‘

8. In dec1d1ng how 1arge an 1ncubator to buy, it is best to select

( ) the largest and most expensive one that the laboratory
budget_will permit. , SN
*(.) one which has shelf space enough to acCept .the number of
racks of'new cultures to be inoculated on any given day.

(Xj +ohe -which has shelf _Space enough to accept about three
times the number of racks of new cultures to be 1no;:u1ated

on any given day ~. .
'y .. >

9. The 1nocu1at1on Toop -- “
() 1s used to dnoculate a sample mto the first 'tulture
y medium in ecal coliform test - 3

- (X) 1s used to transfey a culture from one culture medium to .
another * i
X) should be made of 26 & and S gauge wire
) should be 4 - 5 mm irf diameter ,
) may be made of any kingd of wire, such .as copper platinum,
.nichrome, or iron. -

- , '

z
(

&

-

-

. NoTE Yo TSTRUCTOR: ~ :
G

Score 2'1'/2 points off for each wropg answer. -{Some blanks correctly wiVl be
blank; while others wﬂl be marked w‘lth "X* for correct answer).

There” are 38 blanks. This scoring system gives each student 5 "free" points. g
S S 1
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. ~ ' GUIDELINES FOR
,/ , _ INSTRUCTIONAL PACKAGE’ WORKSHEET, - . o

/ .
"SUBJECT MATTER: Fecal Coliform Test (MPN) :
! . : .

UNIT OF INSTRUCTION:™ Media Preparation N

LESSON NUMBER: 3.0f 10 ¢ ' - ¢ “
! ESTIMATED TIME 1 hour , o & ’ |

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: In his own working environment =~ .

the trainee will be responsible for media preparation for-ths test. N . #

ENTRY LEVEL BEHAVIOR: GED. Ability to use balance, weighing up to 50 grdms
with accuracy within 0.1 dram; ability'to measure distilled water with 1 Titer
. graduated cylinder; q,bility to operate autoclave. . T
“A. INSTRUCTIONAL OBJECTIVE ' . A :
° I Terminal Behavior - Trainee will prepare 30 tubes of EC Broth,‘usin '
commerciaily available dehydrated medium, . Based on knowledge and experience Ve
gained in this objective it is expected that the trainee will be able to. '

prepare. any other 1iquid media required for) totai coliform testing

2. Conditions - Laboratory: App]ication

3. Accepted Performance - Approval of instructor: prior to sterilization
all tubes of media should ‘contain 10-11 of medium, instructor must become
© familiar with approximate depth of medium in tube-in order to recognize
acceptable amount. (This does not require measurement: for check. K

L

7

[P
. -

4

. B, INSTRUCTIONAL RESOURCES ) ) ‘ . .

g 1. Availdble Mediq - EMP "Feca] Colifonn Test (MPN)" TC-12 Color Videocassette
C. INSTRUCTIONAL APPROACH (Sequencing) - Step by step Tisting of instructional
events and/or use of media required to rea®h the instructional objective.

1. Pre-lesson preparations: Have-on hand, either at student- -pair working posi- *
- tions, or at a conveniently accessibie location in the laboratory the follbwing:
‘a. Student assiymment. sheets on media preparation.
© b. 1 culture-tube rack per student.
v N c. 4-6 balances, 0.1 gram sensitivity at load fS'Egrams
) d Autoclave
. . 1 beaker per student, 400-500 m1 capacity . -
' f Culture tubes with fementation vials. caps; 25 per student . g

g"l 10-m1 pipet per student
1 500-m1 graduated cylinder per student pair
i 5 1iters of distilled water . '
- J. 4-6-1/4-1b bottles of dehydrated EC BrO’th
k. Funnel assembly"with length of rubber tubing, pinchclamp. ringstand; . .
1 per ‘student pair. !

. 1 sponge and disinfectant per student pair. '/




R
.
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-

T W Ny

. Trainees proceed to lesson 4, this series,

L]
Briefing. Show.visual aid demonstration of procedures for lessons 3, 4, 5
Instructor assigns each class member respons1b111ty for media preparatwn
Trainees prepare medium in accordance w1th iﬂstructwns jn EMP, A.13

Students secure instructor approval of product, turn medwm over to instructor..
Sterilization will be done by staff membeg; medium is retained for class use .
on next two days. ?’ .

a

. -2t



EMP - Fecdl Coliform: (MPN) -

S e

¢ Lesson 3 - , . .

.

3

SPECIAL NOTE TO INSTRUCTOR:

ASSIGNMENT:

1.
2.

4.

-

Same to all stud'ent‘s . ) ) .

“Prepare 300 m1 of EC Broth

-

Dispense the medium in 10-ml 1nw’ement3 into the 25 fermentation tube
assemblies prepared in lesson 4,

a. Use a 10-m1 pipette for about ha1f of the tubes..

b. For the remainder of the tubes use a funnei-with pinchcock
-assembly which the staff will have prepared for yoyr use,

Make a note of this assembly as it is an easy:way to dispense
culture medium rapidly. It is not necessary that the culture
medium bé delivered with great accuracy: anything from 10-11 m}
% acceptab]e

4

. . i -

Give *he cu]ture medium to an 1nstnuctor for sterilization in the autoc]ave

Di scarddny remaining cu1ture medium after preparing the 25 tubes of medium.

LY
1

L]

>‘

-

]

L

3
. ’ , . . [} .
Note that the preparatisn of 300 ml of culture medium will, require an adjustment-
of the amount of dehydrated medium described in the EMP. Making this adjistment
will be a useful part of the learning experience of the-students in the course.

.
P . o -
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' _ GUIDELINES FOR- ) ’
? ’ INSTRUCTIONAL PACKAGE WORKSHEET . b

SUBJECT MATTER: Fecal Coliform Test (MPN)

UNIT OF INSTRUCTION: Preparation of Laboratory Data Sheet
. ’ J

LESSON NUMBER: 4 of 10 . . ' «

-

ESTIMATED TIME: 30 minutes o

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Trainees will have to‘prepare a labd- ~
ratory data sheet ("bench sheet") for every sample tested in their own facilities; /
or to use some form of collective record. Day-by-day records essential to per-:
formance of this test.

’

ENTRY LEVEL BEHAYIOR: Completion of fi}st three..less of this ser1e§.

A. INSTRUCTIONAL OBJECTIVE .o - ) o
1. Terminal Behavior - Given detailed sample sougce ,information and sensitivity
range for the test, trainee will prepare laborat!iy data sheet- for sample-to be

h

tested for fgpal coliform count.
2. Conditionhs - Laboratory: application. .

3. Accepted Performance - Approval of 1qstrucior; “Planned sample volumes must_§pan
the _pre-testing information given about the sensitivity range of the test to. be

3

performed. ’ - -
B. INSTRUCTIONAL RESQURCES ' ;
' 1. Available Media - EMP "Fecal Colifodgglest MPN". 0T3, overhead .
transparency. T1C-12, -Color videocas , part 2. .

»
- -

C. INSTRUCTIONAL APPROACH: (Sequencing) - Step_by step listing of 1nstruction;1 .
' events and/or use 6f media required to reach the instructional object1ve2,

1. Pre-lesson préparation: 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 format of this sample 1s found in:the
secretqrial 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 .
,D. Show visual aids to illustrate preparation of data sheet. .
¢. Provide background data to class for use in preparing data sheet.

3. Trainees prepare their individua) 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. ’

. { . 21-1%} /




-
1

NOTE: Each student will prepare two sample . I(SA MPLE)
data sheets. Or@ will be turned ifi dajly for
inspection. : 2 '

FECAL COLIFORM TEST
Multiple Dilution Tube (MPN) Meth®d

Sample Source W = Final EW Lab. No." 74

Station _ g Collection Date §/1¥ Time 10:38 AfM
Recelvef‘in Laboratorylﬂ:MfM Test Started 10: 10:45APM

. By R. Saith

[ 4

Remarks

ml sanple tube Présumptﬁe_ Fecal | No.Tubes
per fube LLSTB | ECB Positive
’ : 24 hr, |48 hr.|24 hr.

!

[l / -
Code of Pasitive Tubes: - . = MPN Index -
Fecal Colif‘orms: /100 m1 Reported by:

L




- . .
- GUIDELINES FOR . . - 9
- _ INSTRUCTIONAL PACKAGE WORKSHEET
;§Ll_8JEéT MATTER: Fecal Coliform Test (MPN) o N-v*;‘ LT
'UNIT OF INSTRUCTION: ‘Assembly and labeling of culture tubes
. LESSON MMBER:- 5'0f 0 - , | "
“ ESTIMATED TIME: 30 rrinutes _ ’ e CoL

JUSYIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: This is an essential feature of
test performance; requires abso1ute1y accurate sample identification and identi-
fication of 1nd1v1dua1 tubes 1n the test series.

ENTRY LEVEL BEHAVIOR ! Acceptab!e comp]et1on of 1esson 4 of this series
A. INSTRUCTIONAL OBJECTIVE ;
) 1. Térmigal Behayior - Given an accepted data sheet for a sample to be tested,
- trainee will assemble requisite number of tubes of lactose lauryl sulfate
tryptose broth in a rack in a designated 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 imstructor; tubes to be organized in rows
as specified by instructor; labeled in accordance with code established for
the use gf the class. .

f '*' .

B. INSTRUCTIONAL RESOURCES T e
1. Ava11ab1e Media - EMP "Fecal- Co]iform Test MPN." TC 12, Color V1deocassette, pt 3.

—

C. INSTRUCTIONAL APPﬁbACH (Sequencing) - Step by step listing af instructional
: events and/or use of media required to reach the instructional object1ve.

]f 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 fermentat1on /
broth per student.
.. 1 wax pencil " : @

2. Briefing of c1a (See C. Lesson 5y
a. Dra attent1on to EMP's Item B.4, 5 ‘
e .b. InstPuct class to proceed in accordance with instructions shown. there

and Hin Section VII.
, c. Dray attention to, sample display chart of tube labeling.

. Class/to label tubes . P

Inscructor to approve )
After all of class has f1n1shed Tesson up tq 5 of this series, go to k.
// class briefing for lesson 6. -

Y

o B Wwe

.




GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET:

L
. . SUBJECT MATTER: Fecal Coliform Test (MPN)
. UNFT OF INSTRUCTION: Sample Inoculation-and Associated Procedures
LESSON NUMBER: 6 of 10 . ‘ o,

. "

ESTIMATED TIME: 1 hour .

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: This is the essential first-stage
_of the test-proper. It must be performed by, the analyst. ]

ENTRY LEVEL BEHAVIOR: GED Satisfactory completion of lessons 1-5, this series:‘.
Ability to use p1pette for 1nocu1at1on of bacteriological culture media. .

A. INSTRUCTIONAL OBJECTIVE : ) ' -
1. Terminal Behavior - Trainee will correctly inoculate sample port1ons into
pr1mary inoculation medium in volumes specified in the data sheet prepared
in lesson 6, this.series.

2. Conditions - Laboratory: applicationf

3. Accepted Performance - Approval of instructor.
? ] : N
B. INSTRUCTIONAL RESOURCES

. Available Media - EMP "Fecal Col1f0rm Test MPN". Tﬁ-lZ,‘Colon
Videocassette, part 4 -

hd -

C. IN§¥RUCTIONAL APPROACH (Sequenc1ng) - Step by step listing of 1nstruct1ona1
eyents and/or use of media required to reach the instructional obJect1ve

. 1. Pre-lesson priiaratron Have availabJe. 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 a-main or -from influent jntg a~
wastewater treatment plant, not less than 3 hours before cla%s
time. Refrigerate until class time; as class begins -- - . . .

(2) Deliver 0.3 m1 of the sewage into 2 liters of sterile dilution
' water contained in a 4-1iter bottle; '-

(3) Shake thoroughly, \and R

P ¢ - (4) Deliver into individual sample,tontainers 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 paijr

d. 1-2 99-m1 ditution water blanks per student
e. 1 sponge and disinfectant solutfon.




. Briefing . N

a. Show audiovisual .

b. Draw attention to EMP_B.6.7.8.9,covering assignment of this Tesson.
. Distribute samples to class. .

. Class performs steps outlined in EMP B.6,7,8,9. . .

.. Instructor circulates in class 'c onstantlz, correcting errors/as noted

. Trainees to place cultures in incubator. °

. End of «day's activity in coliform tests. _

. Continue.with lesson 7 after 24 = 2 hours incubation. -~

}

‘
&
-r
I
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S L eumeunss For . . o C
: , INSTRUCT!ONAL ACKAGE NORKSHE‘ET sl -
-7 i y, 4 . (\ .

i eveﬁts and/or use o

. o
SUBJECT WTTER:  Fecal Coliform Test‘(

Y ) L
UNIT OF fNSTRUCTION 24 hour procedures associated with the ‘test .
- . , P ,‘. 3 N .
LESSON NUMBER 7 of '10 .5 . N « . - ,
E$TIMATED TIME: 1. 5 hours " u o g ¢

JLtSTIFICﬂTION FOR THIS INST.RUCTIONAL
' test sequence. It must be performeWon a cheduied basis if thé ‘trainee-sis -tb
perform a bona fide sample test . !‘ ,

i
\

jon of lessons \1-6 of ;his(series
: fers,of 1iqui¢eultures

ENTRY LEVEL BEHAVIOR GEQ. Sat‘fsfactory comp
Ability to*use’ ¥noculation loop in makmg tr

A. %NSTRUCTIONAL OBJECTIVE . " -
. Terminal- Behavior - Trainee gil] perform th ste’ps outhned in. EMP "Féa]’
oliform Test™ (MPN}, C.1,2,3,4,5,6 irclusive:'  wany
2. G ditibns - Laborai:ery' apincation Prel]

<

iriari brieting in ci,assroom.

3. Accepted Performance - Approva? of instructor.\” Instryctor t§ cxrculaté in
- class; observe and check reading of 24-hour results, .récording of results,
transfers to EC Broth. Correct deficiencies on\the spot. our

CTI E: This is an essent 1 part of-the

|

d
-

. d

. positive results should fall into the same orden of magn)tude (riot’ var'y*rng T

by more than * 3 tubes from a* "norm."  <:

B: INSTRUCTIONAL, RESOURCES . . Ve IR PP a
1. Availdble Media - 0T-3, ovethead transparenmes unganmed TC'13,*
CoTor. Videocassette, parg 1. -\ '
C. INSTRUGTIONAL APPRO{gﬂ (Sequehcing) - Step by stép’ hs ing of. 1nstruct10nqi
media required to reach the instrictional objective&"'

working position‘

1. Have available at eadl‘c'l‘La

‘ \‘ -~ L N '-)‘ .” . -
- ’ ‘ \ - B ’ . (et - \ -
° (Y oot - “ .
I . A N
ZT']g - o . ‘:f" ’ . . ‘ . |
o‘/ N cn N - 7 ‘ ’ !
1 - o \ . AT
- SRR 29 L
. 2 . 2&1 "r ¢
. o . ' i . r
. LT D R PR
N . . \
L Sp e by Lo,

-~

|
|
2

]

a. Gas burner L 1 .
© b. Inoculation loops, at 1dast 1, ¥ efe}rabiy 2 -, "
c. Discard basket for culturés [~ - 1. _
d. Sponge and disinfectant. - | D . o
. e. Supply of €C bro preparéd "'students on previous ay. aqd -
sterilized by staff. . - ° -~
2. Class briefing 7" LA T 4
a..Dray attention to EMP, €},2,3,4,5,6. Instruct clas{ perform steps
- b. Demonstrate proeedures,. bef rabTy ‘with CCTV casset
° 3. Class toperform laboratory lp c#duresoidentified in A.T afiov\er *
RS 'Insxru&or to circvﬂate in c,ias H o,bserve, consglt. corrett defiﬁen#ies. ,
5. Comtfrive with lesson '8 aftert 241t 2 howrS incybation®, T . T <
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_ LESSON' NUMBER:

= 1. Terminal Behavior - Trairee~will- perform the steps out11ned in EM

N C 13 fprm Test” (MPN) D.1-6, inclusive., ' **

.

* +» _ -b. Demons

+

.

- i o
SUBJECT MAER; - Fgpal Co}iform Test (MPN),,

IT,OF INSTRUCTION'
7 I
NI N

/

8 of 10

ESTIMATED TIME: 30 minutes

1

iUSTIFICATION FG! THIS INSTRUCTIONAL OBJECTI*f
i er

the test. It must be performed 48 hours

if a

e

. T GUIDELINES FOR - K a.'
: INSTRUCTIONAL PACKAGE HORKSHEET g

|
1
|
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! ~
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| - .
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. 1
. D [
. |
" |

48- h0ur procedures associ ted with_ the testy

\
i
1=
!

b ‘ ~.

Thts is an essent1a1 part of
1Titia1 samp]e ingcylatipn.

: bongefide test is to be, perfdrmed.
ENTRY LEVE

AVIOR: 'GED Sat1sfactory comp]etjonJTessons 1;7 of thj

4, .

* .

«

A. INSTRUCTIONAL oﬁdsmvs g

» -~

. 2. Condition

- PreHmmar‘y br‘iefmg in cIassroo

s 3. Ackepted Performance - ApproVﬂT of fnstrac
aboratory; special attention to reading an

d1sposit1on of- discarded°cu1tures ,vporrect de

. INSTRRTIONAL RESOURCES
jlable MedT3 < EMP
ocasset e. part 2.

C. INSTRUCTIONAL

EC broth, sppnge, and d1sinfectant v

.

"FecaI CoI1form Tesg MPN".

PROACH (Sequencing) - Step by step Iistfng of 1nstruction
‘events and/orvuse of media requ1red to weach the i structyonal objective L

1. Set up, studept working positions, with discard baskets, inocuﬂation Toops,
I

Iaborabory, applicati

i
Instructor to crrcﬂ]a
ﬁcord1ng of" reSuIts, prdper-
1cIencies on the SDQ?} .

\ ’ -
TC-I3. coIor ’
i . ¥ 1. )

H /
| a0 {
14

a. Draw

tentfon to EMP D.1- 6, inclusive. -

2., Class br1ef;Eg 2 ‘

!ape -slide sequefice: - T

3 CIa ﬁerform Iabora

e procedures,. preferany with CCTV-cassette

ures‘qdentified in A 1 above .

4, Instructor to circuIate 1n ‘class; observe cgnSuIt‘\ orrect‘deficiencfes

5. Continu with lesson 9 after 24 +-2- hou c4§__1927 ' '
. ue . S rs 1n ati '

Instruct -ctass to:perform teps. %
Secondarin use P

. - .
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: FEGAt COLIFORM TEST ", ’
Multlple Dilution Tube (MPN) Method
- Sample Sou;_c,e EM -Io‘lnat 2 i " Lab. No. 5% '
- Station é Collection Date Iél[?j'ime 70 0060 AJFM
. Received in Laboratory’o..?vAfM ‘Test Started /Jo: SoAfM '
. - ’ ’ By. ML Judir
* Remarks- : . IR
ml sample | tube | Rresumptive ¥|Fecal No.Tubes’
per tube | code LLSTB ! " ECB Positive
24 hr. {48 hr.|[24 hr. . .
» . ,b -*:' 1 +
. & | e + 4
Os 70’ : e 1 + +"
4 .| + +
Lol £
- + : -+ -
N : “ ” = —3 t »
. , . . ‘ _-4_ 4 + * .
- '.. ¢ '3 - f .
o P - ' .
Y £ - .
.o L] - ,
o - f ! ' ) ‘A’ - '
. A M . P -~
L 2 , A
e . - oor et v’ + . y
N . T . ’d‘ - 1 ‘+ - ¢ . - .
\\' . \f ’& -y - i- -
— . . 24: IS . —- r“ ' ‘ ®
. : ~ NEAR - '
‘, ’ ¥ . X . 15 4 - o \:: /
. « IV :
. . ) » . ) zi - - ’ -
LY ‘ -— - ™~
. ‘ t _,
/ < S
wé S [ . ) - . \A\Q L
R R

- R - / S
. ‘ “ .Q-. : g.
_Japo’f Pos1t1vem - -' . MPN Index-

FMI Collforms /100 ml - Reported by ' -
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. FECAL COLIFORM TEST |
o’ Multiple Dilution Tube (MPN) Method . . - /
. Sample Source %-M 4 lLab. No.$3
‘ Station # llection i)ati!i’fﬁ_’."l’ime 7: 45 n¥M .
. . - Received in Laborétor)'rof_o_AfM Test. Star‘t‘ed"_‘i_AfM . ,\
. = N By ML V
Remarks .

i ml- sample | tube | Presumptive Fecal ‘ No.Tubes
- . per tube code _LLSTB ECB Positive
I - .24 hr. |48 hr.| 24 hr.

a | - + - . PO
A £
. b _ _ = 4—&—-— . i
. lo ¢ + : + .
C b d | <= o+ - M C® "
N . e N - - R ! ‘.
’ &3_ '— + _ : L 4‘- —\ . A\ -
b o N ) y
-— - — ' ° ,o
> A < .
0.' R .C_ - —- — * ~yq \\ °
4 — '-'/%J A“\‘e\te v N
. 2 ‘

s L ’
B PO . .
’b —— - . ;i\"""‘: D) . ,‘\
» ‘ “r’é?T‘ ’ ) / -
- 00 ot ’C— - - . ; . » ] nd ﬁ
o 4 . P

. . ’ ) M A 4 “ . ~ ‘_()‘ T .
y , ' e - - 1 ~ N 3 T

, Al
. ) ) ’ ) L - -
- ‘ - ) :
' ! . A o « \\\ . . ,' . ’
. - 4 T‘ B tf " e . "” {,».‘ :-

b' .- ~ Code of Positivé Tubés: - -, MPN Index f .

; Fecal-Coliforms: /100 m1 Reported by:

Q — i e
R B ‘ ; 4 . - . . )
‘ /. - - ' 23_5‘ S TP 1 I T




) FECAL COLIFORM TEST '
Multiple Dilutiof Tube (MPN) Method ‘ o
- w - o ’ .
Sample Source {#Qnuf ~Plant 14 , Lab. No. 5%
. Station '3 . Coll’ec,tion pate’/ra/t4rime 9:30 APM
" . . 0: .
Received in Laboratory 20 APM Test Started #:30ApM
) ‘ By NLJ
Remarks . : ’
N . ‘ml sample | tube | Presumptive [Fecal No.Tubes
per tube |code LLSTB ECB | Positive’
) 24 hr..[48 hr.|24 hr. -
‘ a | + + -
’ b il -+ |
© -l.o. s + L4+
— . ' - d -+ o - o + .I.
A R i
e [+ T T |
b | + 1+ 1. )
0./ e + *
' ~d "+- -
s ( L <+ 0 ‘
* m
’ + Ia/ 4.\ ~ ’ v
74 - + - . :
\ 601 T|te |} = + | - . A
\ " . v Il + R . .r. _ ) . / X
o ‘e - — /:
,.\ : . ‘\
" ‘r &dn — - . )
. lb - —
0.00/ 26 = =
2d | = -
* - - é — —
. ‘ .
= = -‘ b ‘.’ -
¥ [ ‘.

R R s . L g - ; .
- ° 'Code of Positive Tubes: - -  MPN Indeg . -
r . - ’al Coliforms: /]:006 ml Reported by:

o
Q ’ . ' 23b sl )
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Sample Sourcegﬂé.ut M 2.2

FECAL COLIFORM TEST < e -
Mult;ple Diltition Tube .(MPN) Méthod '

Lab. No. S§§

Station _4 - Ccllect:.on l‘)ate'/h'/"ﬁrlme 9: 5 Ay(M

Received in Laboratof@

7: 45
29 apu rest startea’®: 30 apy

. ‘ By HaeJ -
Remarks » . . d
ml sample [ tube Presumptive -|Fecal No.Tubes
per tube - | code LLSTB ECB Positive
. 24 hr. |48 hr.|24 hr.

e

0./ g .
gﬁ —
£ +
Ja | + + |.
O.or" lc + &
2 3 — 1 .
. ‘d { -
/1L
Q- -— 4
2b =7 + | X
G.00l 2c | 4+ .
“' 2d - + = \
3] 4= -
3 g B . " .
¢ —
: - S .
: : . 4
Code of P051t1ve Tubes: - - MPN Index

Fecal Col;forms.-

/100 ml Reported by:

237
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jza\tron Collectlon Date'7”77‘/1‘1me 9: 4o A}){d
- . Reg¢eived in Laboratory °Q AfM Test Started //: 1: 0§ APM
By. “ L l/
Remarks .- - “
ml sample | tube | Presumptive |Fecal No.Tubes
"« per tube |code "LLSTB ECB Positive
) 24 hr. |48 hr.j24 hr. :
N P> — — -
_ -
B b - 1+ 1 =
" a /'o c .-ﬂ .+ ) - ' —
. d | - ¥-
S R | :
N & ' — “a— ~ .
. é 1 e
0.1 £ - +
d | - |-
t' Q- —-— - R s ‘y
. i Iad — -— ' p
/b - - . ) !
_ o. o,‘- bl ’ 4 lC q ‘— .
, - Ji L d — . - \
IS lu — p—— . -
. l2e | o | -
2b - —
0.00] ‘2.¢'. - - .
. 2d |. — -
r i - -— - -
: B . ,
: ]
Code of Fositive Tubes: - - N Tndex .
Fecal Coliforms: ____ /100 ml Reported by: __-~

-

? : - 7 :
FECAL COLIFORM TEST o
Multiple Dilution Tube' (MPN).. Method

Sample Sourc_e W

- Plont 2’

Lab. No. 84

4
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FECAL COLIFORM TEST

Sample Source

*Multiple Dilution Tube (MPN) .Method
- Plast 4

\ -
Lab. No. 52

Station 4  Collection Date'/ﬂ/‘lﬂ‘lme ?: 5o 7:50  Apm .
Received in Laborator)/’ ‘aA.fM Test Started//:/o APM
’ ‘e - By dL J AN
Remarks _ . ~
ml sample | tube | Presumptive [Fecal .No.Tubes .
per tube code LLSTB ECB Positive
24 hr. |48 hr.|{24 hr.
J‘a‘ + - b
' . 0 b = r il
c | + -
d - 3 - »
L - - ' '
--:nunn.um-nunn---mwa-u---ﬁ'--p-i-n--i-
v .@ - - ' - ’ -
. .b . “
0.l + +
< — -—
; é - + — .
a - S ‘ \
Ia, hand w— -——— '
0.0} 7] — 1 = :
le || = 4 —
| 77 = R
' 2 | — -1 - '
r z b % ,-’ —
.00 rara.
o] ! / 2c -3 _ -
2d — -
L.—’ == - ? D
- Cgde of Positive Tubes: - - MPN Index
. . . . L ]
Fecal Coliforms: /100 ml Reported by:
229 .
- 2]‘25




~ reéAL COLIFQQ TEST
Multiple niluti@ Tube (MPN) Method

Sample Source &

-Plwt st Lab: No. 58

Station 3 Lollection DatelZIIIZnITime“-'zd APM
, Received in Laboratorlyl_:f_A#M Test Started”i{AﬁM
I N
Remarks ] ]
ml sample |tube [ Presumptive Fecal No.Tubes
per tube | code . LLSTB ', | ECB Positive
‘ 24 hr. |48 hf.|24 hr. B
Q + . - . .
[ + +
l.o - c + -
d | + + ]
L + +
2 + +
5 + +
0.1 e | .+ +
d | -+ + .
_ 2 + + X
, ‘ la. —_ + -
o 1b6 - - .
0.01 le + +
~ ‘ ’¢ — - '
/2 - O |
26 | - + —
,," 16 - . - ) SERY
. 0.00) 2¢ — ' - -
. Zd _ v _
28| - - |
w Code of .Po$ltfve Tubes: - - - MPN Index.

Fecal Colifiorms: */100 ml Beport;ed by:

’

240
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. FECAL COLIFORM TEST
Multlple Dllutlon Tube (MPN) Method

Sample Source A_’W Plavt. 22 Lab. ¥o. 59
Station # - Collectlon Date'["’l7¢1me l0:00 AfM
v Recelved in Laboratory A#M Test Started”"’o AfM

. By

‘Remarks -

ml sample | tube | Presumptive [Fecal No.Tubes

per tube |code |' LLSTB ECB —| Positive
. 24 hr. |48 hr.|24 hr.

*’9
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Code ‘of P051t1ve Tub'es - - MPN Index
Fecal Coliforms: /100 ml Reported by:

>
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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 HUMBER: " 9 of 10
ESTIMATED TIME: 1 four .

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Analyst is required to report
count per 100 m1 of sample based on combinations of positive and negative
tubes; as essential part of the test procedure.

- ~

ENTRY LEVEL BEHAVIOR: GED."SuE§essfu] completion of Jessons 1-8, this series.

A. INSTRUCTIONAL OBJECTIVE
1. Termina) BeHavior - Trainee will be able to compute the MPN per 100 ml
of sample from tube results tabulated on a data sheet for total coliform
. test.

. Conditions - Classroom; app]ication. 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 1aboratory app]icatfon of coliform test.

. Accepted Performance - Correct evaluation of~at‘1eas£ 5 out of 6 data
<sheets for-the foJlowing factors: a. number of confirmed tubes positive
for each group of 5; b. the correct MPN Code; c. the correct MPN index;
and d. the corr N per 100 ml. t$

B. INSTRUCTIONAL RESOURCES -
1. Available Media - 07T-3, overhead transparencies

¥
C. INSTRUCTIONAL APPROACH (Sequencing) - Step Dy step 11st1ng of 1nstruct10na1
events and/or use of media required to reach the 1nstruct1ona1 objettive.

1. Have available a set of simulated data sheets.fbr student exercise. Sample
set is in section on secretarial preParations. Instructor should work out
and mark on set of datd sheets p sented fiere the correct codes for positive
tubes, MPN Index, and MPN per 100™wl_—Jhis should be done prior to class:

. Lectgreldemonstrat1on of objectivey of converting tube results to numerical
results.

. Show ;udiovisual unit. ~ N
. Distribute simuTated data sheets to.class.

. Work ‘through one s1mu1ated data sheet with class "8y the numbers "
. Have individual class members work out the four elements in A.3, above.

1




%

-'7. Reviéw results with class; have ctlass grade simulated data sheets.

8. Collect papers for analysis of progress. .

9+ Give additional (home) work to trainees not meeting acceptable performance
requirements. ‘ ’

!

-
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_ SUBJECT MATTER: Fecal Coliform Test (MPN)

Ve
- T —

L

’ , GUIDELINES FOR ’ ;
INSTRUCTIONAL PACKAGE NORKSHEET ; -

_UNIT OF INSTRUCTION: Termination of test: 72 hdurs -
LESSON NUMBER: 10 of 10 L e !
ESTIMATED TIME: 30 minutes o A :

" A. INSTRUCTIONAL OBJECTIVE

Y

0 T 244

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: An essential part of test, which
‘must be performed by analyst. :

ENTRY LEVEL _BEHAVIOR: GED. Satisfactory completion of lessons 1-9, this series.

td

1. Terminal Behavior - Trainee will perform the steps outlintd in EMP "Fecal

Co1i?orm Test" (MPN) E, 1-5; F, 1-6; and G, 1.

2. Conditions - Laboratory: \app1ication Given, the culture which has been
under study during the entire sequence ofstesting, the student will use

. o . the basic bacterio]og1ca1 supplies and equipment to, terminate the test and

' report results. . ‘ 2

3. Accepted Performance = Approval of instructor. ;MPN.code should be within
' + 3 tobes of class Toorm." MPN index and MPN per 100 m] should be.correct
without tolerance for error for the code.reoorted

B» INSTRUCTIONAL RESOURCES - ,
1. Available Media - EMP "Fecal»Col1form Test E, F, and G, inclusive. ?
¢ 1C-13, color videocassette, parts 3,.4 & 5. . .

Suggested Media - Chalkboard, or blank chart; for entry of individual’
results of class into a compos1te table of resu]ts

C. INSTRUCTIONAL APPROACH (Seguencing) - Step by step-listing of” instructional -
events and/or use of media required to reach the instructional obJective

L

. S¥t up student working positions with discard baskets iﬂbtuT
* broth, sponge, and disinfectant. - . ’ ation-looffs, EC

2. Class briefing o . B
: gra: atten%ion to pertinent portions of EMP o
p nstruct class to report final MPN Code, Index, and. Fecal Colif
" on chalkboard or_ blank chart as provideé ' o1 1forms/100 m

3. Class to perform prodedures as assigned. o . g
4, Class to be-recobvened-at last for final overview and summary of results. <
.5, fjnal questions and commentary oh test and observations of class performance.

« , ,
RJ!: ' : 4
- 2
Provide c ‘ .
S S
* .
,
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Su;z'u;ry Record of Studen¥ }?bri‘onmnce on MPi'Tests

<

No. .of Tubes Pooitive

L,
)
5
"IL OL # ‘\XALYST K3 0.01/0.001
2 o
# 0,5 m

Total of lags

. Mean of logs

Antilog of mean of logs
(lncometric megn)
(S g
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o I N'STRUCTIONA].-. PACKAGE WORKSHEET:

SUBJECT MATTER; Fécal Coliform Test by Membrane Fi)ter Méthod .
. . J . . ’
UNIT OF “INSTRUCTION: Summary of Instruction on Subject Matter
P [ L N . . . <, ! . .
+ * “LESSON N‘UMBER: total of essons. ESTIMATED TIME: 7:80 ' ..

JUSTIFICATION FORCTHIS INSTRUCTIONAL OBJECTIVE: Fecal coliform test is accepted
< (requireg~for large gfants) among the m ditory tests for municipal wastewater
treatment plant effluents under the. NPD%#’gnnit System. ., AT
. 2 " , s T "6 '/ o ™~V L
ENTRY CEVEL BEHAVIOR:: General Educational Development at high-schdol graduate
. “level (GE@): gbility to operate steam pressure sterilizer; ability' to use -
laboratory bq'laﬁce in’range to 50 grams, accuracy # 0.1 gram; ability to use
- ~ - mouth pipette’ for sample delivery, . : T
o - "oor RO . ‘
successful completion of Basic Labo\r@tory Skillts for Treatment Plant Operators
, (BLS-TPQ). - g 2 R T

<

. M %
‘ ‘ “t Il
A. INSTRUCTIONAL OBJECTIVE . { ) v ' \
1. Terminal Behavior - Trainee will ‘preparé representative bacterfblogical
culture media for MF fecal coliform test; perform test labaratory procedures ° s
* and recor?—k?ing operations in testing treatment plant efﬂuentb;arh%es, o
and reg}r fetal -1200. ’ .

. ' ; ° ‘ .
2. - Conditions - Classroom instruction and ‘1aboratory application. TraTneem!TT"“““‘

-coliform counts: per 100 m1 of sample in Yingbﬁb

e provided with lapbratory equipment and~supplies designated in EMP ’*_‘FQ& R
" Coliform Test (MF)‘." Samples will. be-‘prepq}red by staffe . , o
3. Accepted Pgrformarice - As-stipulated in individyal Tessons. 'This will rangs
¢ Te scores in written (open book) quizzes, homework written :
s, approval of instrudor for laboratory techniques and inter-
ints in test procedures; and final results within a desjgnated
. limit of céntr,q] tendency for overa‘H class results. . P

‘ . . - £

B INSTRUCTIONAL RESOURCES - - - R
-1 aila _1a,-_ EMP,"Fecal Coliform Test (MPN); "Standard.Methods for.
- Examination of Water and Wastewater"; "Current Practices in‘Water / -

MicrobioTody", avaiTable from NTIS (p. 9-2); is rﬁ-w/
. » ava: . i pertinent issuance »
R fedfr?l- Register, )umero_u:s NTOTC Overhead Transparencies.and Sfiides. '

2. -‘Su’gﬂ'e’sted FS ia - _NIC 'sljdes and projectuals must be organized in étaMardiied{

Series to-be used wfgh designated les)ons of this series..
. - : [ 3 . , :

. . C. INSTRU’?ONAL;APPROACH (Sequenginé) o C Lo ;
, 1. Day.2 of course - Lessons ¥ -'5 inclusive. + 4.5 hours - o .

4.5
. .- Day 3 of course - Lessons 6 - 7 . .+ 1.5 hours
"{ 3. Day 4 of course = Lessons Co * ¢ 1.5 hours -

8-9 . e
» LS . . : . . Tota] \5 houré ‘ 4
A - R - i . ; - . '

[

C




I . , K : \ S - ' . -
SR INSTRUCTEONAL PACKAGE WORKSHEET a B
- ‘ - N : R b ¢ |
- SUBJECT MATTER: Fecal Conorm Test by Membrane Filter Method g EEREETE
UNIT OF IQTRUCTION Overview of‘ Test . ) !
LQSON NUMBER : 1 of 9 - ESTIMATED TIME 1.0 hours }
,}USTIFICATION FOR THIS LESSON In order to meet the basic se]f momtoriné\eqmre- ‘
menf® for municipal wastewater. treatment plant effluents, the studeht needs to |
have information about (}) the bacteriological testing requiregants asscciat ¢
+, with the NPDES permit system; and {2) on the overall nature offille,fecal cal orm
"+ test using the membrane filter pethod. 0 ’ e

ENTRY LEVEL BEHAVIOR: Admission training based on (1) succsss ul Jcomp1et1on of

* "Basic Laboratory Skills" coursg; or through (2) sat1sfy1ng§the training

. registrar that the individyal has adequate prior knowledge and skills to give
reasonable assurance of sa%wfactory comp]etmn of th1s training module.

-
. ~

K. INSTMBCTIONAL OBJECTIVE ; , - - L

1 Terminal Behavior - Trainee will (1) “identify the characteristics of the,
fecal coliform group and the character1st1qs of the total coliform group;
(2,,) identify the major steps in-the fecal coliform membrane filter procedure, ¢
and (3) demonst‘rate femiliarity with terms assoc1ated with the test‘ organism
and 'he 1aboratory procedure. g .

e

-

2. Cond1t1 ns - Cu{s_r;% quiz (wr1tten,. may be open book*with multiple cbo1ce,
. matching, or ‘completion answers. See examp]e qu‘iz ﬁo]]owm&thm instruc-""
! t1ona1 package worksheet ) &

3 N Accepted Performance - Sugg'ést requiring 90% correct~score if open book qu1z,,
: mvcorrect sdore if quiz is c]osed book :

: INSTRUCTIONAL RESOYRCES -y ! AR
-+ 1. Ayailable Media.- EMP "Fecal®Coliform Test. by Membrane F1}ter Method
Var1ous sT1des used 1n foHowmd lessons, avaﬂab]e from NTOTC.

) . oA .
.+ C INSTRUCTIONAh APPROACH - ‘ ' : .
1. a. Before the course: Approximate]y 30 days before the coyrse, be sure that .
t . - quiz is compogeed (if prepared by. instructor) orsthat exampPe quiz is in. -
rvhands of Course Secretlary.for reproduction. . N
b. ~0bta1n supp]y of quizzes and review during last week before course.

4 . . '
.

r 1nstruct1on . Lo . .
/confererence SR . . )

(") Present NPDES testing, requirements for feca] cohﬁorms as given .
in Federal eg1ster ¢ ‘ PR

2 g Discuss fecal coliform criteria under permif." system .- - s
> (3) »Orient the ‘class téuse of thjs EMP: . . ' '

=, . 'y
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-

Outline the fecal coliform test,-with special reference to

pages 4 - 5 of the membrane.filter procedure in the student
reference text. vt - )
Define and explain all pertinent.terms; answer class ques‘tio.ns v
as they arise. : AR

(recommend open book) :

Pcminister the qudz; allow approximately 15 minutes. .
Grade andgeview t iz; have students grade thedw
own papers, giving discussions of answers as necessary. - / -

3 . ® -

Collect quiz papers for recording of results and for
anslysis of student problems/progress. .

YRS '




Instructions

i

1.

2.

"8,

A

5.

-

A

. FECAL cau’\FogM TEST (MF‘

1%

~

Iz

Lesson 1° }
Place an X in the spaces ( ) which- conrect]y app]y to the
statements made. Unless otherwise 1nstructed’ this is an "open book"
quiz.
Example:* The author(s) of the procedure used here for test1ng for «
fecal col1forms is/are: .

¥

X) Rocco Russomanno ) ' :
Audrey Donahue t
Charles Feldmann

Harold Jeter

.
——~ o~ AT e~
— e e

X e

The purpose of running the fecal coliform test as. an effluent monltoring
procedure is to: .

( ") deternfin e extent of disease bacteria
( ) correlate it with chemi’s Y, analysls . »
2 g determine effluent quality A
Tnd1rect1{ measure chlorination, levels
The sample water which passes through the membrane filter is:™
. .t A * ' t a
() cu]tgked for a color developniént ' e
) cdelivered in"a series of measared volumes for analysis »
g used to develop cortrol p1ates
passed to discard. »
DY T - ,
Fecal coliformcolonies are recognized by their:
() characteristic size
§-g ability to be seen under magnification of 10X or 15X
: blue or blue-tint colarations g
() abi]ity te continuously give suitable colony densfties‘
Fecal col iform calculations are made: R "
to give fecal coliforms per 100 ml of samp]e .
based upan the number of b1ue cotonies to*b]ue-tinted co]onies
as a ratio . ,
( ) based upon. the 26 hour reading having subtracted from 1t the. ’
" 22-four count- of fecal coliforms ’

() by counting a1i plates and using all counts for averaging

Y .

The flow sheet for the fecal coliform test (MF) indicates: -

b1ue or blue-tinted co]onies are viewed before incubation © ¢
‘colonies with blue or blue-tinted colorations.must shave those
without this characteristic subtragted from them )

that only a single sampté Volume is run for results

that immediately after rupnning the sample volumes the fecal
co}1form colonies can be determined

2

: | i : 22-5
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V.

." . , ".‘
Fecal coliform cb]oni%s .are counted

) by averaging aH of the plates

g by use of a binocular dissecting scope

at 8-hour intervals -
() only yhen the colony centeﬁg are blue

Ind1Cate whether the following are True (T) or False (F)

7.
8.
9.’
10.
1.
2.
13.

22-6

Fecal: co]iforms have an al]oyab]e temperature range of 1°C from
the desired 1ncubat10n temperature

Plates are incubated in a’spray of heated watgr. RS

The count made from each membrare d1rect1y gives the count per 100 ml.

MFC broth is a culture medium

v .

SaMp]e water passing through the membrane should have detectat]e
fecal coliforms. -

Feca4 colifiorm p1ate§'hust be count@®at tre end of eath work day.

“The water bath incubator can vary over several degrees as 1ong as
it ayerages 44 .5°C. - ‘ ; ) , .

\
s

f

.
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INSTRUCTIONAL PACKAGE WORKSHEET

- .-

SUBJECT MATTER:. Fecal Coliform Test by Membrane Filter Method
_ UMIT OF INSTRUCTION: Equipment and Supply Requirements

. LESSON NUMBER: 2°0of 9 ESTIMATED TIME: 0.75 hours
JUSTIFICATION FOR THIS LESSON: In his own working envirommerit the student will
. need to recognize, provide fjrst-line operation and maintenance, and order
(or request 6§rchase of )" replacement equipment and supplies used in the test. 4
. T Furthermere, the student must learn.the terminology of the negded equipment
and supplies in order to follow instructions and perform procedures outlired
in lessons following this. , ) ‘ . ,

ENTRY LEVEL QfHAVIOR: Completion of iesson 1 of this series.
“"A. INSTRUCTIONAL OBJECTIVE . ~ -
1. Terminal Behavior .-- Trainee will (1) identify equipment and supplies used
in the fecal coliform test by membrane filter method; (2) identify speci-
fications of.equipment ard supplies required; and (3) recognize the
operatioral requirements of..the equipment used in the test.
. - . ~ . - (4 <
T -’2. Conditions - Classroom: wriften quiz éepen book recommended) using multiple .
" choice, matching, anq'completiﬁn'type uestions. <

[

3. Accepted Performance --90% correct score recommended with open bosk ﬁuiz.
" 8UE correct score suggested if quiz is closed book. ' -
T . " . I o
B. INSTRUCTIONAL RESOURCES . . . . I
1. Available Media - EMP "Fecal Coliform Test by the Membrane Filter

N 4

. ~ Method,"” pp 6, 7, 8 to the extent readily portable, use the
T .equipment and supbties used in the test. X-12, Slides,:

L4 unassembTed.

G. INSTRUCTIOMAL APPROAGH : . : ‘ g
1. Pre-class: Approximately. 30 days before the.course, be sure that.quiz is
- composed (if prepared by instructor) or that.example quiz fs in the hands

of the Course Secretary for reproduction. "
Obtain the supply.of quizzes and review during the last week before the

. course. . )
- 2. Classroom instruction i
. . (1)’ Draw’attention to EMP “Fecal Coltform Test by Membrame Filter Method,"

.pp 6,7, 8. - . . . "
(2) - Discuss all portable equipmenf and supplies by a "show and tell" method,
passing portable equipment through the class; far non-portable equip- ~ «
F " . . ment, take class to the equipment.. Alternitely (less desirable) use
s1ides or CCTV cassette (not yet available at writing of this Guide).

(5) Be sure to discuss quantity/size requirementd of equipmént and supplies

-~ and how they. interrelate with the testing FEqJ1rementsﬁw1th_each Permit.
. ' , ] . ‘ R
: . ' - .- ; 22-7
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(4) Give the quiz. HaJe’students mark their own pggers after writin
- the quiz; marking of papers to be assotiated with question-and-

‘answer procedures to clear up any difficulty shown up in quiz. .

Collect quizzes for recording &nd for evaluation of stldent per-
formance and evaluation of instructional efficiency.
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Test #2 Name

M

- 4

EMP: FECAL COLIFORM TEST (Membrane Filter Method)

1. For the fecal coliform test,~the waterbath incubator is to be operated at

-

(1) 35°C #0.5°C - v
_()738°C + 0.2°¢
P ) aa.5°C + 0.5%C ‘
~ * N 7 * o ’
() 46.5°C + 0.2°C
2.

he autoclave can or should be used for sterilizaticn of

Sample bottles

Filtration apparatus , _

Dituticn water T
Membrane Filter Culture Media

P "'
»
N et i e (D

3. The autoclave is tq be operated routinely at T
() 35°C ' , : ‘

() 44.5°C l , )

() 121°C

( ) 170 - 18C°C

4. D1s1nfectant solutior is.used routine]y in the Taboratory tp

( ) rinse the hands after working with cu]tures .
() wash the ldboratory bench at-the beginn¥ng of edch day's work
() sterilize membrane filter culture medium for use Xn the lab

( ) wash the 1a29ratory bench at the end of gach day's work

Are used to deliver a measured samp]e 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 bacteriglogy laboratory
( ) Do not haye tc be sq§v111zed for use in the bacterioiogy laboratory

€. Indeciding how large a “"water bath 1ncubator to G&x. it is best to select --
< () the larges{'and -most expensive one that the laboratory bydget will stand
B ) one-which has enough space to hold the number of cu]tures to be

incubated.on the heaviest day's work -

( ) the one which has space enough -to hold the numher of" cu]tures to be

incubated on an average day s work .

N o
’ ‘. 25‘, \ . ?2-9
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The oven sterilizer routinely

( ). is routinely operated -in the range 160 to 180°C.

() is routinely operated at a temperature of 121°C

{ ) is used for sterildzation of glass pipets, sample bottles
() is used for sterilization of membrane filter culture medium

Items which are used repeateo]y in the laboratory (pipets, sample
.bottles, etc) .

¥ ) should be purchased in quantities providing an inventory of at
least 3 times the normal single day's requiranents .
( ) should be purchased in quantitjes providing an inventory of.at _
least 10 times the -normal single day's requirements , :
{ ) should be made o6f borosilicate glass ’
A ) may be made of soft glass if: used only once then d1scarded
- V\\ ‘ J ’

‘\

. %

-




" LESSON NUMBER:

> : L 2

. . INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: SFecal Coliform Test by MembPane Filter Method

UNIT OF INSTRUCTION: Preparation of culture medium

3 9f 9 ESTIMATED TIME: 1.0 hours

JUSTIFICATION FOR'THIS LESSON: In his own working enviromment the studént ni]
responsible for media preparation and management for this test.

ENTRY LEVEL !BEHAVIOR: Basic 1aboratory skills; ab11ify\io use simp]e ba]ance,

graduated cylinder, p1pet

A. INSTRUCTIONAL OBJECTIVE

~

1 te

1.

Terminal Behavigr - Trainee will prepare 50 m] of M-FC broth,

comercially available dehydrated medium.

" 2. Conditions - Laboratogy application. Staff w111 provide dehydrated
medium, distilled. water, and pre-prepared 1% Rosolic Acid solution in
0.2 N solut1on of NaOH. Students will sterilize their own media.
3. Accepted Performance - Approval of .instructor. Instructor must be

thoroughly tamiiiar with appearance of typical satisfactory.media, and
must be able to recognize visual evidence of pmission of such cOnstituents
as the rosolic acdd so]ution, 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  ~ .. .
1. Before the lesscn
a. Prepare 100 ml of 1% solution of rosolic acfd solution in 0.2 N NaOh.
This 'solution.is not particularly stable; it may be kept in refrige-
rator up tc one week but is best prepared on day of the lesson.
b. Have availatle for student use: balances, 'dehydrated M-FC broth,
empty dilution water bottles, graduategwcyjinder (50- or IOO-m] s1ze)
1-ml pipets, 400-600 ml' beakers electric hot plates. )
2.+ During the lesson " £
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 w‘pghing,Jmixing, and sterilizing the medium.
Use slides or CCTV material to extent available.
c. Have class.go to laboratory and prepare med4um; each student prepares
medjum for own use 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 curing th aboratory application. Successful attaimment
" of training qbjective for this Subject is heavily dependent upon °
preparation of an acceptable culture med1um . .

~

22-11
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INSTRUCTIONAL PACKAGE WORKSHEET

smmMmm&ymmmhuwmmmmwmm¢,'

" UNIT OF INSTRUCTION:

" LESSON NUMBER:

4 of 9

Preparation of Data Sheet

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 facilitid&s.

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 mot

constitute instruction in.a "universal” or required record system.

" ENTRY LEVEL BEHAVIOR:

Completion of lessons 1 - 3 of this series.

A. INSTRUCTIONAL .OBJECTIVE

1. Terminal Behavior - Trainee will prepare'laborétory data sheet for effluent
sample to be tested for fecal coliform content.

2. Conditibns —,Cfassroom: application. Student will be given detailed
sample source and collection data, and sensitivity range of the test to be .:
performed. A, : .

3. Accepted Performance - Approval of instructor. Planned sample volumes must
_be such that the results will span the expected range of fecal colifgrm
“counts predicted under operational conditions. . .

B. INSTRUCTIONAL RESHURCES ] ] v

1. Avajlable Media - EMP "Fecal Coliform Test by Membrane Filter Method," .

pp 16-1/. 0OT-13, Overhead Transparenciés of typical data sheet.
4 I 4 ,
C. , INSTRUCTIONAL APPROACH - _ ) _

1. Before the course: Be sure that a supply ofbstudent data shee%s is prepared.
See sample following this worksheet. Blank sample is in—section on, Secre-
tarial Preparations. Two cq@ies of data sheet per student

"~ 2. During the lesson? ) . S
a. Distribute the data sheets ‘ *
_ b. Show a typical sample, with tagged information on sampling data.
c. Using projectyal (blank) write im the needed 1nformat10n based agn
sample tag information of a typical sample. -
d. Give students the sample information on the sample they will test,
have them prepare two copies of data sheet.
< - €. Instructor and instructor-assistant must check each data sheet for-
correction of any noted errors. ¢
. s ‘
- 3_;‘1‘_.:‘
‘ 22-12 -
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FECAL COLIFORM TEST

. Mémbrane. Filter (MF) Procedure’

‘ B
—_—

Sample Type ~

o Lab. No.

l N

Station " Descriptidn .
-~ ' -
Collection E?te " Time APM. Temp. \\§
.o : —_— “
Received APM. Examined APM. .
. [ &
pH Observations e
. ]
. mls - . ~ \\\“
filtered | Colony Count Remarks
v
v ’
- ) " s
J. = g.,'
, . T
) N \:. ._4
E
‘ ~

Results:
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INSTRUCTSONAL PACKAGE™ WORKSHEET
1] . ) * ,
SUBJECT MATTER: Fecal Colfform Tes® by Membrane Filter Method

“ -

UNIT OF INSTRUCTION: Filtration Procedures ' oo

- " LESSON NUMBER: 5 of 9 v ESTIMATED TIME: .25 hours,
1

JUSTIFICATION FOR THISHLESSON: These procedures are essential to performance of
the test. This lesson assumes that fecal coliform counts will be within, or
near, to, the limits established for compliance with NPDES Permits.

"

o - : - .
ENTRY LEVEL BEHAVIOR: Basic laboratory skills; use of pipet, graduated cylirder,

: + forceps. A\ -
A. INSTRUCTIOMAL OBJECTIVE - o :
« 1. Terminal Behavior - Trainee will assemble the needed filtration equ1pment

and supplies at the laboratory bench, and will make a predetermined series
of sanple volume filtrations through membrane filters, place them in .
culture conta1ne95 and incubate according to standardized methodology. -
. 4
2. Cond1t1ons - Laboratory All equipment and supplies will be available in
- the Taboratory; some will be at.the student work positions and some will be

& rganized at side- table support areas. Filtration-volumes specified by

, instructor. . <

3. Accepted Performance - Approval of instructor.

8. %NS;T\RUCPONRL RESOURCES ¥ )
vailable Media - EMP "Fecal Coliform Test by Membrane Filter Hethod "
pp 17-21. X-T4 Slides, assembled (15) showing step-by-step proce-

- dures. # .
C. INSTRUCTIONAL APPROACH .
1. Before the lesson: ’ <7 ‘s * F
oA ganize 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 items~3gt side of room where students can get them.
b. Collect a fresh sewage sample. Dispense 0.3 ml imto a 2-liter volume
" of sterile dilution 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 shouTd 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; d1spens1ng,to-class sample bottles should be
- at start of laboratory exercise. I, . o~ v

2. During the lesson ) P b ’ .
a. Demonstrate the step-by-step procedures for organizing lab equipment
- "~ and supplies at work position, preparation of culture containers,
- . * labeling of culture containers, -sample filtration. and 1ncubation
. . procedureo




- 3& h‘deinbns’erahé: can be done "1ive" tut is best done weth visual ¥ -
aids.’ ‘Slides, illustrating the procedures are available from. the

, National ]’raming Center. . . « : '
€ - - L4 .
? o “X. Class goes to 1aboratory, per‘forms samp]e fﬂtratwn procedbres‘ as-
. . -V described and shown in briefing session. ° . v
" ' Y ’ » “ ’% ) .
S-S o Instructor and mS‘tYuctor-asustau n1ust remain in 1aborato{y ) q
- _ throughout this lesson, correc vidual student ergors, - -
o " evaluating performarce ,answer‘mg st1ons as they ariseg « -
Instructor should maintain notes on c1ass perfor'mance for entire day's.” ¢
work,.in preparatmn for stwdent eva]uatwn report for the foHowmg
. " morning and for course records. . , K4
T . * ‘
i A . e . N o
g 4 e . "‘" ~ ~/ '
> > ! ” - 2 -
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UNIT OF

* that fecal coliform colonies be gifferentiated

4 LESSON NUMBER: 6. of T~

~

l' . R T
MATTER: Fecai Cohform Test by rane Filter Method

INSTRUC’ﬁ ON: Co] ony

- ESTIMATED TIME: 0.75 hougs -

other dlony types and

.. JUSTIFICATION -FOR THIS LESSON: A¥Fter fiTtration an&ubation,-it.js essential-

counted. It is'also necessary that the“apalyst™Tearn to select which of a

,jn

>

2,
/‘ A

_3.

-»

' "B. INSTRUCTIONAL RESOURCES o ‘ L

es of menbrafie fﬂter preparations be selected for counting. .

EVEL BEHAVIOR Completion of Lesson 5 of this series; use of binocular

ting m1croscope

.
- - . -y .

L OBJECTIVE

Behavior - ‘I'?‘a1nee will remove cu}tures from incubator, position . .
. them urder binqeflar dissecting m1croscope provide correct 111un1nat1on, )
and wil d1ffe€mt1ate -and count fecal coliform colonies on the brane _
fﬂt er, entering report Qf coLon1es counted on the data sheet.

Cond1t1ons‘- Labo&ory app11cat1on following br1ef'rng and drill mtr stes
in the n the classroom. ' ° ) e V. Co

]
Accﬂed “Perfomance - Student should obtain at least one membrane f11ter
with fecal coliform colonies present in the range 20 to .60 colon:es .
Ideally, all students wiﬂ-obtam the above results w the same sample
fﬂtratmn vQ)ume. - :

1

1. Available Media -*EMP "“Fecal Coliform Test by Membr'ane Filter Method." \X- 15

.7 . . Slides, unassembh:(ﬁf 19)N+00T 13 overhead transparency of summary refort fonn

v R (avaﬂableson Toa

2’

€. TINSTRUCTIONAL APPROACH . Lo

1.

P

L3

~

Clagsroom i
a. “Have tlass read the procedure .
b. Show slides showing acceptable ‘microscope-1ighting setup s

Ve

. ' * ¢. Show slides w typical, atypical, and fon-fecal’coliform types

drill clash gn recognition of varjous colony types. B

. d.‘ To extent available.show<s1ides wifh evidence of common problems or

errors--overctowding, fnadéquate culture medium, flooding of membrane

filter with niediym, twe or more co]onies in contact, effect of fibers *

oq.ﬁltem . LR, .

Laboratory ' o

a. Class members count their own filtrations. @ :

b. Instructor and instructor-assistant circulates among class constantly, .
, observing results, assisting, in 1nterpvetations. assuring that micro-
scopes dre beIng used correctly. el .

c. Collact one-copy of data sheet from each studenta. Review for indications’’

of similarities or dissimilarities of c1as.s ‘resufts and for student . ,a'
. v evaluation. il
d. Return data sheet fqllowing day for use in- Iesson 9.

. . .
- N q
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A - ' ‘ +« « _ INSTRUCTIONAL PACKAGE WORKSHEET + N
’ € . - . : ’ '
SUBJECT MATTER: Fecal ‘Coliform Test by Membrane Filter Method ° ' —- :
‘ v L J
- ~ UNIT OF -INSTRUCTION:* Filtraon Procedures
LESSOM NUMBER: 7 of 9 - ESTIMATED TINE -C.75 hours
. JUSTIFICATION FOR THIS LESSON Nhen a series of fetal conorm tests y1e1ds results
" " higher than the required levels for comphance with the NPDES Permit, ‘it betomes
; J necessary to adjust the f1LErat1on volumes in order to secure determinate )
.results.. ) . LT
’ EM}Y LEVEL BEHAVIOR Basic laboratory skills; completior of fesson,s: 1-3 of‘.-this'
series. \ ) .
A. INSTRUCTIONAL OBJECTIVE - Y
. Terminal Behavior - Trainee will assemble the needed filtration equipment
' and supplies at the Iaboratory bench, and will make a sesies.of sample
fﬂtratwns ‘through membrane filters, and place then 1n- the, incubator.
Z. Cond1t1ons % Laboratory AN equipment and suppHes to be available-in .
. ) room, Eut nat pre—pos:t‘loned at student work pos1t1ons Students will use - -
. the M-FG broth ‘they. prepaneﬁ for Lesson 3 of this series. Students will
L "o be given a sample which is assumed to have approximately-2000 fecal cokiforms.
per 100 ml, and must determine suitable sample volumes for their tests.
. ‘Students may pbtain-approval of 1nstructnr for sam&vo]umes selected before
/i , proeeedmg with fﬂt'rat'lons. ‘ _ ‘
. Acge_pted Per ormance’r. Approval of 1r?tr.gctor Co
. . A '
-,  B. INSTRUCTIONAL RESOURCES : o e ' .
- 1. Available Media - EMP "FecaIConorm Test by Membrane Fﬂ‘ter Method, " pp I7 21
Rev1ew of X-Wshdes if needed. -. Y
‘ ..C. msmucnonAL APPROACH S T N ,
- . L Bafore the” lTesson: . ' ]
: Organize student swp‘lies in Iaboratpry, not at individual work positicns
* in such kaay that students can select ne&fe?material and organize it. C
’ « ' ot effectively at Work positions. . | .
‘ : 6. Not more than 4 hours prior ‘tp legsoh,. co]lect a fresh sewa¢ sampIe
S . Refrigerate until .class time. ¢
x , " Bt class time, dispense,3.0 ml%of the sewage into- 2 liters of° sterﬂe
o * , dilution.water.in a 4-1iter bottle. Shake vigorousiy. . u
.d. » Dispense into individual student, sample bottles, tagpd with samp]e o
. data‘appropriate to‘an effluent sample C _ .
L < - ™ - RN
[ . . N . ° ~ £
* ¥ , : . J R - nt
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2.

LR ’ . -

During-the lesson: L e ) . -

a. Provide student briefing onaprﬂor samp1e data (approximate1y
2000 fecal coliform/1Q0 ml);

b. Distribute sample-data- sheets’ to studgnts for preﬂgration of
laboratory re€ords;{two per student)’

c. Students prdoceed te laboratory, perform tests ‘as requ1red :

' individual samples - fp each studeht- pair‘at start ef

laboratgry éxercise. "y

e. Instruactor and 1nstructor—ass1stant
correcting errors, demonstrat1ng prop
answering questions as they arise.

st. cfrcu1ate through class,
tecHh1ques where neaded;

" With-increasing confidence in their work, students, w111 start to ask 3

questions about collateral ssu®s’ associated with fecal coliform
testing.

should be responsive to any and all questions related to the fecal i

co11form test requirements. and procedures : "
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- INSTRUCTIONAL PACKAGE" WORKSHEET

SUBJECT MATTER: «'Fecal Co¥iform Test by Membrape Filter Method -

UNIT OF INSTRUCTION:  Colony Counting . e

LESSON NUMBER: 8 of 9 ESTIMATED TIME: O. 75 hours%i?

JUSTIFICATION FOR THIS LESSON:

ENTRY LEVEL BEFAVIOR: CompIet1on Qf'lesson 7 of this series * . - -
A, INSTRUCTIONALNCBJECTIVE
1. Terminal Behavior - Tra@e will remove menbrane filter cultures from
incubator, assemble microscope and, 1ighting equvpment and will court fecal

celiform colonies ‘obtained: from f11tr3t1ons in.Lesson 7. Counts will Le

Essent1a1 to comp]et1on of Lesson 7 of th1s series

o recorded’ ?n laboratory record.

A andit1ons - Laboratory

b

.
. .

. Acceptéd ’Performance - Each student should obtain at least.one membrare .

J . B INSTRUCTIONAL RESOURCES R

1.

fTIter with fecal coliform colonies present in thetaznge of 20 - 6C
,fcolories. Idea]]y‘ all students will obtain acceptable colony density in
essentially the same sample filtration volume. In thefinal analysis, the:’
instructor will ‘have to ide whether the student has performed acceptab]y,

or if furthem laboratory pract1ce is requ1red ,
* s /’"

Available Media - ‘EMP."Fecal Collform Test by'Membrane Filter Method"‘p 21.

Rev1ew-of X-15 slides 1f‘neeéeé~ i,
R

INSTRUCTIONAL womardd” .
In classroam, have briefing.on what is expeoted for the Tesson.. ™

LA Loceed to'laboratory, have students work as 1naependent]y as possible. |
3 * Instructor’ and "instructorzassistant to remain in laboratory at aII twmes.'

-answering questions, evaluating student performance. .
After _completion of- colony court#, return to classroom- for Lesson 9. .

e _ SEEEREE |
¢, -, .

N
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.- -INSTRUCTIONAL -PACKAGE WORKSHEET
. ) ’ :

A

o~

" UNIT OF INSTRUCTION:

- A,

. ' N
. [ -
.

SUBJECT MATTER: Feca't‘ Coliform €ount by Membrane Filter }!aiod . .
Determination of Fecal CoTiforms per 100 ml )

LESSON NUMEER: "ESTIMATED TIME: ' 0:75 hours
JUSfIFICATION FOR-THIS LESSON: Determination of fecai coTiform count per 100 m!
requirgapp’tication of a calculation based on sample filtration volumes and

numbers ofigfecal cotifarm colonies counted’in Lessons 6 and 8.

90of 9

ENTRY LEVER BEHAV‘IOR;)O.bﬂity to solvé prob]*in simple aritrmeit/ic, completion
©oof Lessons 6, 8 his series.. - _

oy

INSTRUCTIONAL OBJECTIVE ? -

1.- Terminal Behavior - Given the colony counts and sample filtration volumes

' from Lesscns &6 and 8 of this series, tg: student will select the appro- °
. priatewembrane filter result(s) for reporting purpgses and will ealcylate
fecal coliforms per 100 ml’, recording the resu'lts in the designated p]ace
on the data sheet. - i ) - .

-

Conference-workshop. ’ 4

. -

2.

‘35

Conditions - Classroom.

»

Accepted Performance - Correct ealculations reported to 2 sigﬂ’f/cbnt

' fﬁures

INSTRUCTIONAL RESOURCES

R

Avai‘lable Media - EMP

‘

“

»

"Fecal Co]iform Test by Membrane Filter ‘Method"

PP 3, 07-13, oderhead transparency of summary report form

®
INSTRUCTTONAL APPROACH

1. Have students read the instructiona'l reference cited above
Go over typical problems created by instructor.

- Have students make their/own calcu'latiohs, based on: their data. from
Lessons 6'and 8. :
Have students report their calculations. Get a]l results for Lesson 6,
recording on the projectual while showing on screen. . Use wax pencil or
water-soluble ink; this will pernit use of the proj&ctual repeatedly for .
future offerings of the course.

2.
3.
4

5. Analyze and discuss similarities of data; seek to determine reasons for

any results which are markedly different from class norm.

6. Have studénts copy
' personal practice
. "EMP"

fg -Ei‘

tp_summary for their own future Lse, possibly for

cu'lation of geometric mean, taught in a separate -

-

Lo,
+ v N . ’
x L )
.
. .

l!‘p .




Summat'y Record of Student Performance

¥

embrgne Filter Test for Fecal Coliform

Fecal.
Coliforms

Name of Analyst
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the . . » -

CALCULATION OF THE GEOMETRIC MEAN, ]
Y OF COLIFORM COUNg “

- ' by the
w USE OF LOGARITHMS

as applied in 7 * . ' -

17

. WASTEWATER TREATMENT PACILITIfS\

’ N and in the
J MON I TORTNG- OF EFFLUENT WASTEWATERS

.

" INSTRUCTIONAL PACKAGE WORKSHEET

-

. Developed by the S ' .
. Natwna] Training Center ) »
Municipa] Permits and Operations Division '
0ffice of Water Program Opesations .
s, Ellyironmenta'f Protection Agency . Y ‘><t




-GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET
. N , .
SUBJECT MATTER: Geometric Mean ‘ o . .
'.  UNIT OF INSTRUCTION: Summary of Instruction on Subject Mattet

’ )
_ LESSON HUMBER: One lesson only-

ESTIMATED TIME: Two hours for those who have not had logarithms. Thirty
m1nutes 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. x
Py -
ENTRY LEVEL BEHAVIOR: Ability to add a series of numbers and to divide the
" sum by a positive number,

A. INSTRUCTIONAL OBJECTIVE s
’ 1. Terminal Behavior - Trainee will know how to caquiate the Ge0metr1c Mean N
when using logarithms. .

2. Conditions - Trainee wﬂ] be provided with the EMP, the only equipment
needed since a set of 1ogar1thms (page 7-11 and 7- 12) are included @nd a11
<, necessary instructions.

Accepted Performance - Correct calculations of the_ Geometric Mean for the ‘
three practice problems given on page 7-13 of the EMP, Thedcorrect school .
\ solutions are given below for the instructors use.

) GM (1, 4) = antilog Tog 1 + ]ogﬂ T,

v C 2. . )
co \—/ = antilog 0.0 + o,eozoEl
- : 2.0

= antilog [0.30103

. . - .
.4 . g-z - 3 4

M (1, 10, .100) = antilog Eog] +’1o§‘10 "Jog er]

» .
- L4 ’

antilog [0.0 +1.0 + zj]
3 A

/ - ) , ,

R ! = antilog D:l b ;
. T, .

./ . =10 ) . ; N
b he : /\\,
" \ (. ' . '
23-2

’ "1,. - : . 268 ¢ I U : N




A

-

GM (10, 10, 10) = antilog Eog 10 + Jog 10 + 1og1ﬂ
: 3

1. Available Media - EMP "Calculation of the Geémetric Mean of Coliform Counts by the:

use of Logarithms." XT7-85 (I, II & III) ord(T86'$I“, IT & I1I) .

’ ] -
1

" . 2. Showing of A/V unit (in preparation) of the same title. Followed by

stef by step procedure through the EMP by the instructor at a faster
pace Epan ] above or via self-instruction.
i -

C. INSTRUCTIONAL APRROACH (Sequencing)
1. Discussion of the need for mastering the procedure

J -

2. Showihg ,Qf A/V unit or ,

3. Proceed. through all steps in the EMP making sure that the example on page
7-13 1s understood;

4. Have the étudents independently solve the practice problems on page 7—13.

5. Alternativeél: ‘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.. .
D. SPECIAL INSTRUCTION .

1. Sometimes the calculation of the MPN leads to an inequality. For example,’

one result could be the fecal coliform count is less than 2.0 (written as
.<2.0). Another result could bg the fecal coliform count is greater than
or equal to 2400 (written as >24Q0). The recommended solution 1s.shown

.by two self explanatory exampTes., o b

-

. ;]
) . = antilog E.o+1.o+1.5] '
. O e forigend
L antilog [i.0] : » N
: - "l B e
Additional probiems that can be assigned by the ihstructor are: .
GM (1, 100) = 10 : S * .
@ (1, 9) = 3 LT
oM (188, 200) = 194 - .
s - M (20,484) = 98 ‘ (8 , . " .
B. INSTRUCTIONAL RESOURCES ”

¥

¥

\




. 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 ~  » o

If any fecal coliform count is zero 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 0f handling this problem is to arbitrarily assign the value — — — —
of 1 for each zero fecal coliform count and then follow the usual program of

action outlined above, As an example: GM (0, 0, 0, 16) =G (1, 1, V, 16) = 2

-




A. PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the

MEASUREMENT OF FLOW IN AN OPEM CHANNEL B
‘ PARSHALL FLUME )

b

!

. as applied in

WASTEWATER TREATMENT FACILITIEé
and in the
MONITORING OF EFFLUENT WASTEWATERS
e . . _

4
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' LESSON NUMBER:

: INSTRUQTIONAL RESOURCES - :

4

d ’ . GUIDELIES FOR S
o INSTRUCTIONAL PACKAGE woﬁKSHEET )

*

SUBJECT MATTER: MeaSUrement of* FTow In an Open ChanneT by Parshall FTume

UNIT OF INSTRUCTION Bas1%'ETement§

1 of 3 . ‘ .

ESTIMATED TIME: 3/4 hour, . . . - .
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE The studéest must be familiar
+with the st;ucture of thg flume, 1ts operat1ng pr1nc1pTes' and factors
influencing its perforMance N . :

ENTRY LEVEL BEHAVIOR: Student shouId be fam111ar w1th ba51c un1ts of voTume
and length. . - ¢ ' C,
A. INSTRUCTIONAL OBJECTIVE - ~
1. Terminal Behavior - Student will be able to ident1fy the parts of a
Parshall Flume, expTa1n the principle by which flow can be*measured
using the flume, and 1deﬁt1fy factors that can 1nf$&ence the ‘meas-
. urement obta1ned i

‘}»

2. Conditions. 'CIassnoon . AN : .

r .
b ?

. 3.

» &S 1nd1cated'under A-1 above

’

il
L

t

Accepted Performance - Sat1sfactory 1dent1f1cat10ns-and exp]anat1ons
. \ .

A

AvalﬂabTe Med1a~ EMP . "Measurement of FIow 1n an Ypen Chanuel by Parshal] FIume "

pre-post qutz on pr1nc1p1es of Parshall Flume.

8T-6, Overhead transparencles - 6

v 2. Suggested ‘Medta - Video tape or film clip 111ustrat1n.-change! in

C.. INSTRUCTIONAL APéhOACH (Sequencing) - .. beoop e
| ~‘Gﬂa§sroom - Pre-quiz . o "

v

D1scussion~of quiz ¢ ~ ( ) '

_ flow pattern through flume when go1ngafr0m free-flow tp submerged
flow conditions. Operating™model ,of channel w1th fTume :

. ]
Lecture covering foTIow1ng points
Review units ‘of flow
.~ Structure of- flume
Operating principles
ﬁ:ctors infTuencing performance . - -

Jth-—-'

v

Post,quiz




GUIDELINES fOR - :
'INSTRUCTIONAL PAC“GE NORKSHEET .

{

\

e SUBJECT MATTER: Measurement of Flow 'in an Open Channel by ParshaTI FTume .
UNIT OF INaTRUCTION Determining Flow: Free- ﬂow conditions
LESSON NUMBER: Z-of 3 . A ;

: ESTIMATED TIME: . 1 hour I " g

)
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:: Th1s is the usuaT flow
cond1t1on under which a flume should operate - T

ENTRY, LEVEL BEHAVIOP« Studenf muﬁ? have successfully completed Tesson 1:
JMust be able to add, sut;tact and mu1t1p1y using who]e numbers, fractions,

“an decimals. .

-
(%

. ) v
R, INSTRUCTIONAL OBJECTIVE- ) | ' :
. . - Termingl Behavior - Student w1&5e ‘able t®calculate head and use
> L appropriate tables to determin@flow through fTume - using either’
, i/ . a staff gage-or a.float gage. s .
. o 2‘: Gondit1ons - Classroom. , s » \,.w‘—- . T
- 3. Ac.cepted Performance —nMust be abTe to read water Tevel elevation * '
B .+ using a staff ga? Qa float gage. Must score at ledst_80% son quiz
o on caTcuTatjng fiow under various condit';ons . . 7
~ O\ - . , .
. B. INSTRUCTIONAL RESOURCES oo RN R Lo,
. 1. Avaﬂab]e Med1a - EMP . : 3 PN L. \
. . iy ~ .,
. 2. Suggested Media - Staff gage section,’ fToat gage quiz materm]
' operating medel of channel with qume . . LT
- C. INS'[RUCTIONAL APPROACH (Sequencing) '
- Lecture, including demonstration of staff gage section and float
- . . gage, 'HTustratIon of head calculations and.use of flume discharge
+ -~ - tables © ’ SR . S C .

.

‘-QUVIZ * ' n ’ ‘5

~

Reviewof Quiz ~~ =~ =~ - . o




N\ ‘ :
. GUIDELINQS FOR' - .
‘ . \ ¢ INSTRUCTLONAL PACKAGE WORKSHEET

SUBJECT MATTER Measur‘ement of Flow n an Open- Cha.nneT by ParshaTI FTume
= UNIT OF INSTRUC 0°N Determm'ing- “Floy: Submerged fTow cond1t10'ns :

~

LESSON WUMBER: 3.of 3 - . - - R WX
. o N . t : P - -
. ESTIMATED TIMM: /4. hour 4"+ - '

. ' JUS'FIFICATICN FOR T.,HIS INSTRUCTIONAL OBJECTIVE "Submerged fTow corﬁqtmn ‘
' may gj.phwtmes occur in unusuaT cwrCumstanees, 'y

ENTRY LEVEL BENAVIOR Student mustgave successfully COmpT eted Tessons
v and 2 4. " . )
" A.. INSTRUCTIONAL OBJECTIVE '~ ™ :
1. Terminal Behavior - Studefit wgl be abie to detern'ine flow through '
2 flume when submerged flow conditions exist.. . ’

e - .
<. ond1t1o§ 'C,"Iassmom ;o ,)‘-

Q .

3. ”Aécepted PerfoLce se mst be abTe to caTcuLate appropmate heads
and- use tabu’T&r mater‘wals and graphs  Mus® score at ledst 80% on .

v

. quiz. . - : PN > .
B. "INSTRUCTIGNAL RESOURCES\ ‘ et T o f_ 3
- 1. Avaﬂge Hedia -;MP ' . \ - - N
2.’ Suggested Med1a < Quiz ma‘temaT' Operatmg mpdeT of channeT w1th
ot f]ume -, . TP i S "

© . INSTRUCTIONAL APPROACH (Sequencing)
Lecture, including illustratién of head caTcuTatmns and use-of
' 7, graphical, matertial to,correct free-flow d1scharge to 411scharge

-, “under s ed flow cond1t1ons s . o -

L , : ~ N LT ° . . . .‘

- z.v '—‘ - : - B R . T
-4 e ) LA L Te .

. Review of Quiz: 5
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.A PROTOTYPE FOR" DEVELOPMENT OF
‘ ROUTINE OPERATIONAL PROCEDURES’ : . ; )
- o l ) ' fg_r the ‘ TN
. MEAQUREMENT OF FLOW IN AN @PEN CHANNEL BY v
.. - . SHARP-CRESTED WEIR N
1 !:; . .
. 3% » .
bl ’ . .
N > - -
, Co % '
. : ] ‘
4 T -
T . ] - ' ‘.
i .- ) . - » 2N . 4 ,’ . ‘ )
g - ¢ v / . s
. 47 , L4 . V! . - »
‘ P as applied jin .
o ®
. 2. WASTEWATER TREATMED%FACILITIES . .
) * . ', and in th . L b
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, | GUIDELINES FOR g ~ ' '. .
. INSTRUCTIONAL PACKAGE NORKSHEET | T '

>
i

‘ & s . .
1‘SUBJECT MATTER: Measurement'of F]ow in an Open Channel by Sharp,Crested Weir °

AL

_ESTIMATED TIME: 3/4 hour- o

’1

B

UNIT OF INSTRUCTION: - Ba'sic E1ements
e ‘LESSON NUMBER: 1 of 2 f ) .

R QUSTIFICATION FOR THIS INSTR.UCT”IONA'L OBJECTIVE: Student must be familiar -

-

ENTRY .LEVEL BEWAVIOR: Student should be familiar with basic units of ;-‘

-

-

" " Crested Weif." O0T- 12, Overhead. Transparencies = 5: -1

| 4 -

-

e - ' !

-
A

&
with structure of we1rs, operat1ng pr1nc1p1es, and factors influencing

performance o
‘ L)

volume and length.

INSTRUCTIONAL OBJECTIVE '
1: Terminal Behavior -' Student will be able to’ 1dent1fy types of

standard yeirs and physical cond1tr6ns which can affect weir
performance

-

2. Conditions - C1assroom~ - . %
; v
3."Accepted Performance,- Satisfactory identifications as 1%d1cated
in:A=1 abov Bk . R
INSTRUCT}ONAL,RES RCES o * ' '\ ‘

.7*,. v,

1. Available Media: EMP "Measurement of F]ow in ag Open éﬁgnnel by Sharp
Slides (2).

2. Suggested. Media - Operat1ng model of channel w1th changeabJe weirs.
, Heir plates. Pre- afid-post quiz material.

- -
»

INSTRUCTIONAL APPROACH (Sequ@nc1ng) . o ‘ ) a ;
Rre-quiz ' ; ;

‘,.Lecture-w1th demonstratjon of flow over weirs under various. -
cnnd1t10n$ using medel. channel * - '_'

3 R f
Post-quiz” -
! . ] “\ R . ' -

_Discussion;0f" quiz
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- . GUIDELINES FOR ~ ;
INSTRUCTIGNAL PACKAGE NORKSHEET /.

. , Y
» - SUBJECT MATTER: ngéﬁrement ofKjow #n an Open Channel by Sharp-Crested Werr

Id

UNTT OF INSTRUCTION: MeaSuremeht of\Head and Determinat1on of Flow-
" LESSON NUMBER: 20f 2 * e 8 o ' )

-

. ESTIMATED TINE: 374 hour =

JUSTIFICATION FOR THIS INSTRUGTION@L OBJECTIVE: To calculate flows from
observaticns madé at a weir gmstallation. '

ENTRY LEVEL BEHAVIOR: - Student must have successful]y completed Lesson 1,
and be able to add, subtract and multiply using whole numbers fract1ons,
and decimals. -
A, STROCTIONAL OBJECTLVE
b 1¥ TJerminal Behavidh - Student wil] be ab]e to calculate head on a
- welr and use appropriate weir ‘tables to d§§3:94ne flow

— : . .
2. Conditions - Classroom.
3. Accepféd Performance - Calculdt1on of flow under stipulated cond1ttons
with a .score of at 1east 90%. ~Gy R .
B. INSTRUCTIONAL RESOURCES JR ' oo " 3
1., Available Media - EMP, = . ‘ -y
, 2. Suggested Media ~ Operatwng mode] of Channel w1th changeab]e weirs.
. v Quiz materla? ; L L ) .
C. INSTRUCTION. 5PPROACH (SEquencing) ) (, o X
Lectu& .. va M - ' * , -
e . W ~' ‘ . ’ o,
. g "Qu1z ‘ ..

- . .
R * B “ 1
" - . ' ) :

.7 Discuss Quiz . . L S '5 ;}
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' ' Part II Instruct1ona1 Package Norksheets - Ve .
.. . <7 ’ :
» . o -
E. Tota] Res1dua1 Ch10r1ne G e ,

1. Accepted methods ‘cited in the FR Isstance in 0ut11ne Ng. '

of 'this-mahual are: ' . ‘g . _ “

R Iodometr1c titration me'thod, w1th $tarch- 10d1ne end- pognt, ,

e s * as presented in Standard Methods fov. the Examin: a Examipation «
o water and Wastewater, 14th ed, p. 318 ethod 4098.

b. lodometric titration method w1th mgerometr1c end-poipk, _—
" Standdrd Methods for the Examination of water 4 Wastewater, | R
14th ed, p. 322, method 409C. - . L

c. DPD Colorimetri¢ or titrimetric methods, as presented in ..
- Standard Methods for the Examination of Water & Wastewater, ~—a' ..
Mth ed, method 409E. on p. 329, and mej:hod 409F. on p 332. , N

2. The procedure taught in this course is for the amperometric ende
-, point titration method. A second amperometric end-point titration
! . . . Mmethod is presented in the Sbudent Reference Manual. However, it
is to. be used for surface waters, or otherwise clean waters, not
.wastewater effluents. It would, therefore, not ord1nar11y be

~ taught in this course. "
.
: ‘3. In thé time available for this'course, it is strong]y urged that
' ) effort be made to teach all three methods. .3 :
- ’ ) * - )
¢ \ - ’ Al (




N Y PRﬂTOTYPE‘ FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES"
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. . for the

AMPEROMETRIC DETERMINATION OF FREE AND COMBINED e
RESIDUAL CHLORINE'IN HASTEHATER )

[ s
s . ‘ ¢ s
. ‘ as applied in i
. 7
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and in the
PR -, MONITORING OF EFFLUENT HASTEHATERS
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GUIDELINES "FOR s
INSTRUCTIONAL PACKAGE WORKSHEET :

. SUBJECT MATTER; cmorme Testmg . Lo :

-

r

UNIT pﬁ INSTRUCTION: Amperometr1c t1trat1on of" free and combined re51dua1och1or1ne

LESSON NUMBER:,- 1 of 1 )

te

ESTIﬁATED{TIME: 121/2 hou;s - - K ‘ ) "‘. : .
o~ - . .
JUSTIFICAfION"!R THIS' INSTRUCTIONAL- OBJECTIVE The leanner should knog how to
perform an amperometric titration for the determimation of free and combined -
‘residual chlorine in treatment plant effluents to satisfy permit system ’
analytical requirements. : - N

. ¢ p . ‘
. ENYRY LEVEL BEWAVIOR: . C ' J)\ . :
) A - vy
'INSTRUCTIONAL OBJECTIVE - v )
+1. Terminal ‘Behavior - The learner will determ1ne the free-.and comb1ned resadua]
chiorine concentrat1on in a treatment plant effluent samp]e _ -e

w2.Y"Cond1t1ons - The learner w111 have thé use of the /Attached CH.A.CL.EMP. 3 27 74
3 a|1 chemicals and equipment ‘listed in it. ~ : l

\

3. Accepted Performance - Acgeptable technigue in performwng the test\will be d J
determined by the instructor. ’
g. INSTRUCTIONAL RESOURCES a = -

. Available Media - XT37, Tape[S11de Un]i "Residual Chlorine & Ehlorine Demand."
* 0T-5, Overhead Transparencie§ - &0 . .
2. Sugggsted Media * . ’ -~

N ) ® ‘ . * ' . &
C. INSTRUCTIONQL APPROAGH (Sequencing) ’ ‘

. 1..D1scussTon of the importance ofjhe chlonhe determmatmn by tne mstructor

2. Showing of A/V unit XT-37 Residudl Chlorine and Chilorine Demand. . o,

. « -4
. 3. Performante of qn amperometr1c t1trat1on for_the determ1 tion of free and
combined residual chiorine 1n a‘typical samp]é in the laboratory using the
. attached EMP ( . ‘ . N
’ . RSN} ' ‘ ’

4. Critique of the 1aboratory exercise by the 1nstructon .
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A. INSTRUCTIONAL OBJECTIVE « !

1.

Tg’cgerform a titration (the emphas1s should be on proper technique, rather than

nsthe type of titration). . ™ ‘¥
Usé a mortar dnd pestle. « T ‘ .
Use a pH meter . '

Term1na] Behav10r - The Iearner will exhibit proper technique while determ1n1ng

the total res1dha1 chlorine content of a s

adh‘s of wastewater treatment plant

effluent.

f

2. Conditions - The learner will have the use of the EMP and the equippent and

.

reagents 11sted in sect1ons D. and E. of this 1nstructﬂona1 package ‘workgheet.
\._

3 Accepted Performanca - The usé of prop
W1TT be 3Udged by. the instructor,

. technique in perform1ng the Egst

. .. Lo
.

‘e

‘

) ) . —
-\ -
' _— ] GUIBELINES FOR
’ / INSTRUCTIONAL PACKAGE WORKSHEE
v . A * o Vs
b e SUBJECT MATTER:, Titrimetric Determination of Total Resid§a} Chlorine -. o
: in wastgwater EfT]uents . )
uun OF msmucﬁm . '
LESSON NUMBER: 1 o - ' 2!
- * . ~ . ) » ) ‘ A
ESTIMATED TIME: 3 hours ' ) . , .
JUSTIFRICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The: lear should know how to
determine_the total residual chlorine content of a wasg:gmter treatment p]ant
e o effIUent because it is required by the NPDES permit syst
* ENTRY LEVEL BEHAVIOR: The learner must ‘be able to: ° :
"_ 1. Perform basic mathematica] confwtations (addition, subtraction,
muttiplication and division).
) 2. Solve problems involving use of” the formula ml-x N = ml x N.
3. Handle solutions of acids and bases safely. : , Lo .
4, Boil water on a hot plate safely. :
5. .Understand the teqms Jiter, m111111ter gram, m1111gram
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 ba]ance oo .
8. Use ordinary laboratory glassware such as beakers, flasks, graduated cyT1nders, .
* volumetric flasks, burettes, volumetric and. graduated pipettes.
9. Clean laboratory g]assuare
10. Prepare chemical 'solutions.
11. Prepare a desiccator for use. -

- B. INSTRUCTIONAL RESOURCES .
. 1.- Meilable Media: a. XT-93, Determ1nat1on of Total Res1dua] Ch]or1ne - 1odome£r1c‘.

«  Titratfon Méth W - . B '
2. Suggested Madfa: -None. ‘ ’ e . T B
s : L . o :

-
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C. INSTRUCTIONAL APPROACH (SEQUENCING): . ‘u K.
’ ) : . .
1. Prior to the starf of the course the instructor has prepared the reagents -
in 'sections B.1., B.Z., B.4., B.5., B.6., B.7. and B.8. In addition, for
reagent B.3., the i st uctor Has approximately 5 g. of arsenic trioxide in
-, a waighing bottle {with top) stored in—a desiccator. (One bottle per student).
. *;so 225 m1 of ¢hlorinated effluent sample (200 ml are needed per determina- -;‘i_
on) are on hand for each student; the ‘instructer may want the learners to
repeat the determination, necessitating having mére 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 -
” . lodometric Titration Method.

EmphaSize strongly that arsenic tioxide and phenylarsine oxide are tox1c,
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 carbohfiiox1de lecture bottle. (Since this is an- i
. éasy-to-learn skill, it can simply be  demonstrated at this point rather than
considering it an entry level skill. . ,

3.'1aboratory - Have the ‘learners do section B 3. By using glass T's or Y's,
rubber tubing and clamps, several learners will be-able to work from one ° .
lecture bottle of carbon dioxide. Have the learners do section C. - ,
4, Classroom - Since the determination is a 1ong bne, it would probabiy he a
good idea to stop and resolve any problems which may have arisen: (during the
lab session. Also, a break for iunch could be aiven at’ thlS time if needed 4

.

5. Laboratory - Have the.learners do section D.

-

6. Ctassroem - Have the 1earners do section E., and answer final questions re- .

_ garding the determination ) \c .Q!
D. IPW-EQUIPMENT REQUIREMENTS TSR T ]
" For each learner: C Nl ";', \-’ .
o0 s Yy N

1. Laboratory apron. : ST e
2. Safety glasses. ’ . " . . )

X ] « K . . ' “
3. Pen or pencil.N /Z ‘ - .
4. Notebook (for recording data).™ : ' '
5. One distilled water plastic squeeze bottJe

6. One weighing bottle’with top (about 15 ml,capa ty): éontaining the 5‘g.”of -
arsenic_trioxide. . o

7. Several tifsues I f ’ ‘ oo
‘8. Six ‘inch stirring rod. s ' * S - 4 ‘ RN
~9. sufficfent alumirum foil to wrap a 1-]itér glass stoppered bottle, ' '
i’ "10. Three T, 1iter glass- stoppered bottles. _ = - , ) ' .

. ’ : - 'y

. (
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D. IPN EQUIPMENT REQUIREMENTS (ContiEued): : - . ‘ - Co
{ - . . ~ - h G" , n‘.

For each learner: )
. T 11, Five plastic weighing boats’ abdﬁt 2 inches square)
' " 12. Ong.1 Titer volumetric flask~ . P
13. One small powder funnel (to fit into the top of al ]1ter volumetric fiask).~
" 14. One small fuflhel (to fit into the top of the burets). *
15. One 50 m1 buret. . ] J " ] .
A'. One 5 mLEburFt . Y .
17. One clamp (50 support the buret)
18. One ring stdnd (for use with the buret and clamp).
19. 1!&9net1c stirrer and 2 inch st1rr1ng bar (opt»onal)
20.- One 50 m1 volumetric pipet. . . . o
! +21. One 10 ml volumetric pipet. ‘
* 22, One 5 m vo]umetrip pipé..t. . < _ .
. “23. One 10 ml graduated pipet. ’ " ( ' N
' 24. One 30 ml beakey. * . ‘ > b
' 25. One 500 ml Er]enmeyer f]ask -
26. One 250 ml Er?enmeyer flask. ,
. Z7. One 500 ml graduaged cylinder. ) ; -
28. One 250 ml graduated cylinder. ' ) -
29. One 100 mT graduated cylinder.
) . 30. ’One 10 rrfl graduated cylinder. - o ‘ ’
31. One eyedropper.

ip balance, 100 g. capacity --1 per 3 or 4 students..
cture bottle of carbon dioxide - see C.3., 2nd sentence
teen inches of 6 mm glass tubing

Two feet , of tygon tub1ng {to connect the lecture bott]e of carbon dioxide to
the 6 mm'glass tubing). < _ S o \

5. pH meter (with pH 4.and 7 buffers) - 1 per 3 or 4 students.

t 6. Several smll spatulas (for use Wher weighing. solids).
B .

E. IPW REAGENT REQUIREMENTS .

A \,'. 'Foreachlg,[ ner: ) o _ .
’ 1. 15950d1ym hydr0x1de NaOH ' T

N 2. .6§ g potassijum 1od1qe, KI. - .




Ny, nercenr ReQuiREMENT (Continued): - ' \ o
ﬁﬂ&'l learner: S . o : \ ‘
3.13 g resiblined fodine, Iy, L a
4.\dbout 5 ml concentrated (12 N)'hydroch1or1'_e fzcid,' HC1. oo ‘

The reagents prepared by the instructor prior to the start of the course (B*.J.. '
B.2., B.4., and B.5. through B.8.) will be sufficient for about 10 léarners.
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PART 11 INSTRUCTIONA} PACKAGE WORKSHEETS - . : - $ - ‘
P. Tétex Suspended (Non-Filterable)- Solids, mg<liter ‘ .
' 1. The Federal Register (FR) issuance in Qutline No. 1 of this Guide lists
L only one method for this determination: glass fiber filtration with
. drying at 103-1059C. ‘ ' '
L . ‘ - . o a
’ 2. This method is the -ome-written in the Effluent Momitoring Procedure (EMP)
. format entitled, “Total Suspended (Non-Filteeable) Solids§ mg/liter".

3. The reference source for the EMP is 1974 EPA "Methods for Chemical Analyses
of Watkr and Wastes,” p. 268." The other FR source'for the procedure is:
. a. 14th ed., APHA, "Standard Methods for the Examination of Water amd
- ' wastewager," p. 94. . : .
4 P : . Va
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 amountg_of suspended matter. It also has di-
. rections for using a Gooch cruciblé'as a filter holder when processing

effluent samples yhich usually require smaller di§cs: -
. 5; In the following Instructional Péckdge Worksheet, the ]gssbn plan is for
& ' the student to use both types of filteréng equipment. - oo
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 crucibl?.
" The ,IPW equipment requirements are based on this assignment. If you
' chone a different assignment, adjust quantities accordingly. 3
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" SUBJECT 'MATTER: Total Suspended (Non-Filterable) ‘Sotids, mg/liter st

. Y )
UNIT OF, INSTRUSFION: Sunmary of 6 elements - CH. SOL. SUS. EMP o

1

) ESTIMATED~TIME- 255 m1nutes exc]uding 210 m1nutes for dry-nooI periods
!

: JUSTIFICATION FOR WIS INSTRUCTIONAL OBJECTIVE The learner will be respons1b1e

‘for determ1n1ng total suspended (non- f11terab1e) solids as mg/}1ter
- ENTRY LEVEL BEHAVIOR Learnel must know how to weigh to 4-detimal places on ah
analytical balance, how to measure liquids with a{p@pet and a graduated
: cylinder, how to work subtract1on problems involving dec1mals and how to
\ multiply and divide factors in a'fraction.

.

A. INSTRUCTIONAL OBJECTIVE:

- ha S
. ; . . - - . .
" .+ 1. Terminal Behavior - The learner w1;§i&§semble the required equipment
. (including’ 1 Gooch crucible and 1 rane filter assembly), prepare o
"glass fiber filters, determine and report- completely ‘dried," total sus-
pended solids to the nearest mg/liter for an influent and an effluent -
sample and keep complete records of the samp]e anB test data according
to the EMP. ' - .

’ 2. Conditions- -+being provided with classroom 1nstr0ct1on, the required *.
equipment, two samples, a copy of CH.SOL.SUS.EMP, two copies-.of data

v ¢ , sheets as. on page 16-32.and total working-tims. of 150 minutes. -
3. Accepfed Performance - His techniques myst be sat1$factory according to-
- . ‘an ‘Instructor's rating and his answers must be the same as an Instructor's
. answers ancuIateJ’from the sané data. .

B, INSTRUCTIONAL RESOURCES: g . o o

1. Available Media: a. EPA-"Methods for Chemical Analyses of Water and Wastes";
EMP "Total Suspended So}ids"; equipment and supplies; copies of data sheet
on EMP, page ]6-32; and.example discs which would be rejected due to ir-
réguIarit1es showing up during disc preparation. b. TC-21, Videocassette .
b " Tape Unit "Preparing fhe Filter Disc", Part I, 15 minutes; and "Procedures®, ~
. . Part 11,-13 minutes. c. 0T-4, Overhead Transparencies - 7, showiag: Federaf
Standards,- filtration assembly with divisions of solids, definition “of non-
- filterable solids, procedures listed.on EMP, page 16-5, the data sheet on
EMP, page 16-32, assignment of volumes to be filtered.and calculation formula.

C. INSTRUCTIONAL APPROAGH: \

.

, ‘y -
PR The method presented in the £ffluent Monftor1ng Procedure (EMP) is according
+ 5 to the EPA Methods Manual. Two types of filtration assemblies are given in

A that reference - the membrane filter holder with funnel and the Gooch cruc1b1e ‘
no S with adapter. ‘ , .
i e . \ - . . . " -’

1] - . a *

' . . ’ : - . e L
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jy~Z)Atcordinglya the EMP.procedure is written with information about using both

Paae No.
Q

these assemblies.and this Instructional Package Worksheet (IPW) contains plans

for instructing students in techniques-for.using both. , :
There is a second reason for presenting the two filtration assemplies to the
student. Current legislation regarding secondary ‘treatient 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 mg/1 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 30 day collectinn
period. Accordingly, the IPW presents plans for instruction where the student
does two suspended so]ids determinations : 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 facilftate filtering sampie
volumes approachvng 100 m1, the membrane filter assembly,¥ith-a larger g]ass
fiber disc is used for the influent sample and the smaller Gooch crucible is |,
used for the effluent sample. L7

=In ‘the student s EMP, the step seguence for the suspended so1ﬁds procedure is
given in"the second column. When additional information is required in the
third column because of slight stepwise .differences in handling the two types
of filter holders, notes on the Gooch crucible are given first and then the
"notes on the membrane filter assembly. The third column’also contains additiona]
information on procedural steps which apply regardless of the type of filter -
holder ysed. The Instructor sho?ld exp1a1n this order in the third cotumn of the
EMP to the students. When the student is using the membrane f11ter assembly, he
should disregard notes beginning with, "If a Gooch crucible is being used------"
and he should use all other notes in the third column. When the student is using

. a Gooch crycible assembly, he should disrkgard notes beginning with, "If a ‘
membrane filter holder is being used----" and he sheuld use al] other notes in the
third column. - .

.

On the CCTV Tapes, the techniques are déimonstrated 311 the way through using a ~
membrane filter holder, then all.the way through wsing a Gooch crucible -assembly.

Even if the Instructor chooses to present only pne of the assemblies, it is ,

strongly recommended that the.CCTV Tapes be used. Since the tasks are the same
regardless of the type of filter support used, the, stuggnt would see the serigs
of tasks twice. He would see that more than one f11ter assembly can be used.

\ He would also better recognize which notes in’ “the third column ofthis EMP-apply

to the filter assembly he is usihg. The Instructor should explain 11 this when
introducing the tape segments and should tell the student if he will be using .~

pust one of the assémblies. - ‘ .

e calculation sectipn,of the EMP deals with calculating the mg/liter of sus-
p nded s@lids found in each sample analyzed by the student. The calculation
using these mg/liter results for an influent and an effluent sample to deter-
mi“e percent removal. 1s presented on the fifth day of the 80urse, uStRg the EMP
on UReporting of Self- Monitortng Data”. .

\
?reparation for Instructidn: (to be done before fourth day, of C0urse) .
- Make an alphabetical list of crucibles to be used a]ong with their
\ weights to mearest 0.1 gram and post by balances.

4 Have desiccant in usable condition,

z
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€. Prepare (rinse-dryytool) enough discs to fit membrane filter
- assemblies and embugh Gooch crucibles with.discs to supply .
class. Keep dtscs that should be rejected to show tp class.
-)d. Obtain influent and effluent samptes for class. Determine sample
: volume to assign.for each so dried residue weighs more than 0.0025
. grams. Label jthe samples, including information.required on the
data sheet'f. 16-32). \ , o
e. Use list of equipment in D. (below) to Supply laboratory"
% stations for each student.
f. Duplicate two copies for each student of data sheet, EMP p. 16-32
/ ‘ °
/ 2. Sequencing: ‘
a. On fourth daj of Cobrse:
1]
\ 1] .
. 1) Lesson one - 65 minutes ’ ] i
2) .Break .
3) Lesson two - 85 minutes )
4% Lunch and/or some other activity during 80 minute (hinimum)'
dry-cool .period. )
; “5) Lesson three - 30 minutes o
\' + 6) Some other activity during 35 minutes, (minimum) of a 50 minute
» dry-cool period. . g
| " 7) Lesson four - 5 minutes N
« ‘ﬂ8). Lesson five - 15 minutds . .\
] . . . . LI
b. On fifth day of Course:. ° , - *

1\ Students tprn in-two completed data sheets (EMP p.. 16-32) at

\ beginning of class day. Check entries and accuracy of calcu-

\ lations. NOTE: The difference on 1ine 10 or 12 must be less
than 0.0005g and the difference on 11ne 15 must be greater
than 0.0045g. Make any cofrections on both sheets--one.to be

eturned to.the student and one to be retained for Instructor's
valuation of student and for discussion in lesson’six.

2) Lesson six = 15 minutes,

L]

‘ ¥ . ‘
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D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS: . A , "
(Student prepares 2 filter discs but uses 2 pre-washed and dried discs
to process 1] influent.sample and 1 effluent sample)
: .
‘1. For each Student: o : .
1 Apron L
1, Cylinder, graduated, 25 or 50 m]
;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 conneetion with pinch clamp (for vacuum)
1. quéh crucible (without’filter disc) and adaptgr for mouth of
suction flask °
1 Membrane filter holder assemb]y (without filfer disc) in stopper
. for mouth of suction flask . *
1 Pen, felt tip, marking ] /
1 Pair tongs s
1 Wash bottle, sjueeze type, for distilled water
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 p]us 1 filter
- disc for membrane filter assembly. Store in de51c¢ator(s) -
. for yse in class. . . it ‘

2. Shared:

oxes of filter discs, glass fibér, without organic binder, Reeve

ngel 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 , ’
C e student needs 1 of each siz '

Balances, analytical, capabie of weighing to 0.1 mg under a 200 g
toad, 1 per 4 students.

. [ . !

_ Box of, smaii, soft tissues by edch ba]ance 4

.

Oven, drying, for use at 103 .--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 m1 distilled water : ' o .
X ml plant influent sample to yieid dried residue weighing at least 0.0025 g.
X ml plant eff]uenE¢§amp1e to yie]d dried residue weighing at least 0.0025 g.

| s
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INSTRUCTIONAL PACKAGE WORKSHEET

-

SUBJECT MATTER: Total Suspended (Non-Filterable) Solids, mg/liter B
UNIT OF INSTRUCTION: Preparing the Filter Disc ¢CH.SOL.SUS.EMP. Procedure A)
. LESSON NUMBER: 1 of 6 . - | .

-

ESTIMATED TIME: ' 65 minutes ' .. .

JUSTIFICATION FOR' THIS INSTRUCTIONAL OBbECTIVE To determine suspended solids

in a sample, the learner must wash and dry the glass ffber disc before u51ng
it. ,

'ENTRY LEVEL BEHAVIOR: None -
A. INSTRUCTIONAL OBJECTIVE: ) ‘
1. Terminal Behavior - Learner w111‘wash a membrane filter size disc and

a disc in a Gooch Crucjble 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 assistance’and 30 miriutes.

3. Accepted Performance - He must actomplish terminal behavfor to the satis-
faction of an Instructor rating. (Particularly note corfect placement
of discsron holders, tightew#ng the MF funnel to holder, graduality of
applying vacuum to seat the disc, careful technique in’ transferring the
MF fiTter to a supporty and using tissue to wipe off and handle Gooch
‘crucible.) ' -

B. INSTRUCTEONAL RESOURCES: .

, 1. Availablé Media: a. Copies of EMP; example discs which should be rejected

U . - when irregularities show up.in this procedare. .0T-4, Overhead Trans-
‘ .parencies ~ 4, showing Federal Standards,, fi]tration assemb]y with divi-
sions.of sotids, definition of non-filterable solids and procedures

¢« listed on EMP, p. 16-5. c. TC-21, Videocassette Tape Unit, "Preparing
the Fi]ter Disc". Part I, 15 minutes. o

C.h INSTRUCTIONAL APPROACH (Sequencihg):‘ S : ‘ ’

‘ 1. Presentatton (35 min,) : . !
‘3 a. Lecture - In#roduction ‘.
- Overheads - Standards, Assembly and Terms Definition .
. - - EMP, p. 16-4:0verview, Stress weidhing.fi1tration-drying-weighing
- sequence Note sog‘ce of method. ﬁ o
" . » Overhead - EMP, p. "16-5, Procedures test
" -.Tell students to use p. 16-5 as a "f]ow sheet" in Jaboratory.

5

< 1‘
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2.

o f. Question.ﬁeriod on material presented.

Fa
.

b. Assignment - Read from apove: A, Instructional Objective,
1. Terminal Behavior. . '

c. Assignment - Have students read ﬁrm.edure A.

d. . Introduce and run CCTV cassette, “Preparing the Filter Disc."”

‘e. Demonstration - Show examp'les of discs which should be reJected.v.-,

L] L]

Student- Performance .and Evaluation (30 min.) ‘
As stated in Instfuctional Objective above, by Instructor rating

NOTE: Students stop after A. Step 17 "Put disc (on support) into an
oven." To uvoid a time lag Wfor drying and cooling, Instructor should
prepare discs ahead of time for student use in the next legson on the

. Proceghn'e

<
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INSTRUCTIONAL PACKAGE WORKSHEET ) j

. . / . ; o [
J
Y .
g

SUBJECT MATTER: Total Suspended (Non-Filterable) So]ids,'mg/liter

UNl’(OF INSTRUCTION: Initial Weighing, Filtration, First Drying
- (CH.SOL.SUS.EMP, Procedures B, C, D, E, F, G, and J)

} i y
LESSON NUMBER: 2 of 6 . . g
ESTIMATED TIME' 85 minutes '
Y
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE The learner will be§respcnsib1e
for determining suspended solids. J
ENTRY LEVEL BEHAVIOR: Learner must know how to weigh to.4 decimal laces on an
andlytical balance, and how to measure liquids with a pipet and § graduated

cylinder.
A. INSTRUCTIONAL OBJECTIVE:

1. Terminal Behavigr - Learner will weigh a membrane filter size disc and
use it to filter an influent sample and will weigh a Gooch grucible
with disc and use it to filter an effluent sample, using appropriate
assemblies and keeping records accordlag to the steps in EMP Procedures
B through' G.3e. as stated or descr1bed in the Informjt1on Tumn.

. 2. Conditions - Learner will be given the equipment, tw sampfes, the EMP,
two copies- of a data sheet, no assistance and 55 m1nutes .

" 3. Accepted Performance - He must accomplish terminal behaviof to the satis-
. - faction of an Instructor rating. (Particularly note corrept retord-keeping
on the lab data-sheet, careful techniques when transferring filter discs,
¥ correct weighing techn1ques, correct measuring of the volyme of sample
to filter, thorough rinsing of sample from graduated cyligder and walls
'+ of filter, correct hand11ng of the Gooch crucible, *and us of EMP clean-up -
d1rections )

H

INSTRUCTIONAL RESOURCES L / ' : z

1. Available Media - a. Copieslo EMP; 2. copies per studenf data sheet froM*
EMP, p. 16-32. . b. 0T-4, Overpead Transparencies - 3, showing procedures
listed on EMP, p. 16-5 used in‘lesson 1; the data sheet on EMP, p. 16-32

et : and volumes of samples. c.- TC-21, Videocassette Tape Unit "Procedures",
Part II, 13 minutes. .
C. INSTRUCTIONAL APPROACH (SEQUENCING): - - I
1. Presentation -* (30 min.) : .
R "a. Lecture - Introduction '
- Overhead - EMP, p. 16-5, Procedures of test ) "
= Tell students to use p. 16-5 as @ "flow ‘sheet” in laboratory. They
will use filter discs washed, dr ed, and cooled before course, .
. 'l , . ®
: t S - . Page No.‘29-9
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L S R |
b. Assignment - Read from abeve: 4. Insﬁructiona] Oﬁﬁéctive.

1. Terminal Behavior, . .
c. Assignment - Have students read Procedures'B_th;ougth. ’ I
d. NOTE: -In lab, stop after G.3.e. wh{ch includes J. Cleaning the L~
Equipment, Step 1. ‘ 0 ) .

e. Distribution - Give eath student two copies of the data sheet which
are to be filled in and given to-Instructor at end of EMP work. One
will be returmed to the student after Instructor checks it.
Overhead - Note the organization (sample information - analtytical
results - calculationsg and references to'EMP Proddures. ' .
. . S . ) . \
f. Assignient - Overhead - Assign approximate volume of influent sample
to be filtered through a membrane filter assembly using Procedures B
o through G.3a. Thef, assign approximate volume of effluent sample to ,
be filtered through a Gooch crucible assembly usfng 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 this case, both influent
and effluent samples must be tested so they will test both types in
v this Course. T ) ) S

¢ »
Il

. : « .
g. Introduce and run CCTV cassette, "ProceJﬁre." v

h. Question Period on material presented i ) ‘

2. Student Performance and Evaluation (55 min.) ;s stated in Instructional
Objective above, by Instructor rating.

3, NOTE: Students stop after G step 3 "Put dist (on support) into an oven."

‘To avoid a time lag for drying and cooling, some other student activity 3
should be planned for the next 80 minutgs (minimum). Instructor/students . %
should remove crucibles and discs from pven after 60 minutes and put--
them in desiccators for the 20 ‘minute %ooling period. i .

? - : ) L
F ] ‘ .




| ¢ - « Typical Laboratory Data Sheet

Name of P]ant

L4

for“1' :,

TOTAL SUSPENDED (NON FILTERABLE) SOLIDS, 4ng/1nter

. ‘ . '
~ | —

5 {AND- OUI for LESSON 2
" (2 copies to each student)

&

1 4

-
TEP SUSPENDED SOLIDS SAMPLE SAMPLE SAMPLE
.2 Ident1f1cat1on ] T \ ' \‘ INS no ]
B.2 Type (grab, etc.) I ] GRAB. 2
B.2 . |Date'd Time Collected .. ) 5/1/74 0900 |3
B.2 Sample Collector . Lo bTom Sampler g
C.4  |Filter Identification’ WG2 5
E.1 . |Date.s Time Analysis began B A 5/1/76 1100 |6
E.8 . |m Swmple Filtered , 67.0 7
st @eight'of Filter* ’ A
.6 | |plus Residue (g) ) 0.1426" 8
T t o N P L .t
| 42nd weight of Filter* : . . ©
1 ‘1 -p]ﬁS Residue (g) ‘- - 0.1416 . bg
.14 -J Difference (ist-an) - . . *10.0010 - 10
‘. ; 3rd; weight of Filter* T, ) . )
lg‘gj p]us Residue (g) ' J 0.1413 NERE
115 DH’femnce (2nd-3rd) ) . ! 0.0003" P
- F1na1 weight “of Filter* N ,
Iils 1 plus Residue (g) ° ' A [0.1413 13
w ( ‘l
.7 | wg1ght of Filter* (g) g 0.1293 _ | 14,
> .| Find, Difference (g) by subtract1ng ; 4on ? :
K.3 / Line 14 from Line 13 0'0]?0 )]5
T Divide to~7 decimal places: 'AA?E_ - '
K.5 {1ine 15) difference §92 0.0001791 16
jhe 7) ml sample filtere L . N
K.7 Multiply Line 167Dy 1000 000 : 179.1 .l
n (move decimal point 6 places Rt. ' 17
‘ Round answer on Line 17 \
K‘g tq nearest whole humber ' L . ]?9 mg/1 18
.{}16 : ;,Analyst \ i : P ) i Mary Analyst 12
;1;11ter" ﬂkans the filter disc if a funnel type filtration assembly is used. If-Gooch

29

ucibles are used. "fi]ter" means the crucible containing a fi]ter disc.

-

v ‘..
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INSTRUCTIONAL PACKAGE WORKSHEET:

'

Total Suspended (Non- Fﬂterab]e) Sohds ﬁg/Hter

i

'SUBJECT MATTER:
Weighing the Fﬂter Disc and Res1due

UNIT.OF INSTRUCTION:
(CH.OL.SUS.EWP. ~ Procedure H)
- LESSON NUMBER: 3 of 6 ' B
. ESTIMATED TIME: .30 minutes I : L ’
’/ h 4
This is part of the laporatory

o JUS'fIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:
‘ procedure to determine total suspended (non- fﬂterab]e) soHds mg/Hter
Learner must know how to weigh to 4 dec1ma1 placés on a&

ENTRY LEVEL BEHAVIOR
anaLyt1ca1 ba]ance .

'INSTRUCTIONAL OBJECTIVE: ‘
1" Terminal Behavior- Learner will we1gh the MF disc plus residue and_the
Y 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, statéd or described in the Information column.
. \ '

' 2, Conditions,- tearner will be given the equiprﬁent the EMP, no assistante

4 and 25 mindtes.
- 3. Accepted Performance - Learner will per orm Procedure H to the s&t1sfac-
tion of an Instructorqrating, (Particularly note correct techn1ques for .
hand1ing the Gooch crucible and the filter disc. Check redding on :
i », balance for complete accuracy: ) / .
/ .B. INSTRUCTIONAL RESOURCES? - g o ,'g
. B . .
;’ 1. AVaﬂable Media - a. Cop1es of EMP. ' b. 0T-4, Overhez Transparencies -1,
i shomng procedures listed on EMP, p, 16 5 used in 1essons.1 and 2 .
Z C. INSTRUCTIONAL APPROACH (Sequenc1ng) : -
) 1." Presentation - Briefing (5 m1n,) - . \
! a. Overhead - EMP p. 16-5, Procedures of test ' .
/ . TeH students to use p 16~ 5 as a "flow, sheet" in 1aboratory .
! b. Ass1gnment - Read from above A. Instructional Objective,- ’
i’ 1.«Terminal Behavior.
[ ¢, Assignment - Have students réad Procedurz He
.f 2R
! d. Briefing TMs fs same weighing proced&e they did 1n C. They wilk
‘o have to/heck for complete drying so-when finished with Procedure H,
A put discs plus residue (on supports) 1nto an oven (I. 1.). ‘
b .- 2. Student Performance and Evaluation (25 min. ) As ‘stated in Instructional
‘ ) Objectiﬂge above, by Instruetor rating. S o
| S Page No: 29-13
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. i, - 3 - 5

3. NOTE: Students stop after I.1., "Put dfsg plus rnesidue,(on. suppor® intp & .
- an oven."  To avoid a time lag for drying. and ‘coelifg, sdme other student ° ‘
activity should be planned for :the pext '35 minutes -(minimum) of the 50
minutes.requdred. InStructor/stqden,tsﬂsgould\'retnpye ervqffibles and discs .
from oven after 30 minute$ and.put them.’ nto*;desjc)cé,;ws for the 20: | - ™
- minute cooling period. L. * IR SR ' ' -

* ’ R -
\ . .t




'}NSTRUCTIONAL PACKAGE NORKSHEET :
] : g . . .
'SUBJECT MATTER: “Total Suspended (Non- F1Tterable) SoIids, mg/1iter TN PN

S

UNIT‘OF INSTRUCTION Check for Comp]ete Dry1ng (CH. SOL SUS EMP Procedure I)
. LESSON NUMBER: % of 6. A T ~ )

ESTIMATED TIME® 45 minutes . - : N . N

" “JUSTIFICATION FOR THIS INSTRUCTEONAL QBJECTIVE: This is part of the 1aboratory
procedure to determine tota] susperided (non-fil;erab]e) sinds, mg/Iiter

ENTRY LEVEL. BEHAVIOR Learner must* knon how to weigy to 4 dec1maI places on an . .
! analytical balance and also be abIe;to work subtraction probIems involving’ : :
- decimals. . \ T ‘ ¢
A.  INSTRUCTIONAL OBJECTIVE: - o P
» 1. Terminal Behavior - Learner*will re- weigh the discs pIus re51ddes and = N

compare resylts with first weights. "He will -take approprlate action
based on these results, all as presented as steps in EMP Procedure T' as
stated, and/or descrlbed in the JInfermation column.

' \
2. .Conditions - Learner will be ngen the equipment, the EMP no ass1stance
and %O minutes. . e , ’ 4 '
. .

P .
3. Accepted Performance - [;ZFﬁar will correctIy apply the criteria stated
: . dn 17]5., Judged by the Instructor‘ﬂhen the data sheet is given to him.-

B.’ INSTRUCTIONAL RESOURCES ‘3< ) o . \; .7 3 .
. ! < e ¥, ~ <
1. Available Media - a Cop1es of EMP b. 0T-4, Overhead Transparencies - 2,
show1ng procedures listed on EME; p. i6-5 used in lessons 1, 2 ahd 3;'and - .
data sheet dn EMP p. 16w32. ‘ ) Vo .
| - LY . L

v

€ "

@

{

C. lINSTRUCTIONAL APPROACH Zsequencing):

1. Presentation - Briefing and Lecture (15 min.).
a. Overhead - EMP p. 16-5. Prl!edures of test ’ S . <

p :
b. | Assignment - Read from above: Instructional Object1ve,

Tegninal Behavior. . ‘ S
c. Assiqnment - Have students read Procedure I. -

d. Bniefing - Steps‘b thﬂbugh 13 are the weﬁghing procedure they did in
. "G and H"' . L

= . e, Overhead-Use eﬂamp]e on “Typical Laboratgry Data Sheet" to iITustrate
e ! ‘Steps 14-16.

N

F ' . % ’

3 ‘ " . .




." Student Performance and Evaluation (30 minutes) as stated 1n Instruc-
. tional 0bject1ve above, by Instructor rating.

NOTE: If a stydent's weight difference does not meet.the criteri# in
Step 15, .he sh881d repeat Procedure I. 'He can put the disc into the'
<oven. and turn to class. He/spmeone else’can remove the disc after

30 m1nu;to a désiccdtor and fafter disc cools, he can weigh.it during
free time. Completed data sheets are due~at beginning of the next class *
‘day. .

. R N N ‘e . .
N . -
/ [ / N
. N * . /
s . 4 .o .
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u INSTRUCTIONAL PACKAGE WORKSHEET o . '
. . . "A \ . ! d . v

SUBJECT MATTER: Tptal Suspended (Non- Fi]terable) Solids, mg/1iter)

. - X
UNIT OF INSTRUCTION: . Calsulations and/Report1ng Data (CH SOL'.SUS.EMP, -
Procedures K and L) .

. : ’ ‘ {
LESSON NUMBER. 5 of 6 T - . L, , .
ESTIMATED TIME: 15 minutes, - . BECRE v
JUSTIFICATfON FOR THIS INSTRUCTIONAL OBJECTIVE: - The,learner will be respopsib]e

for calculating results of the test and ;eporting this data.. '
:ENTRY LEVEL *BEHAVIOR: Learner must know how to multiply and givide factgrs jn a ﬁ
fraction ) . , O -
A. INSTRUCTIONAL OBJECTIVE: o :
" 1. Termina] Behavior - The learner will seléct data from: the test, ealculate
g/Titer suspended matter 4énd report his results rounded to “the nearest
mg/liter as presented in EMP Procedures K and L. . -
2. Conditions - oo the provided 1dboratory data sheet, given the EMP wh1ch
Y /. presents an-example of the stepwise calculation and the-rules for
round1ng off results, with.no assistance and unlimited time,. (Homework)
3. Accepted Performance - Learner must %mrn in compftted data sheet- wfth
the same answer (to-the nearest mg/1 ter) as the Instructor ca%cu]étes
from the same data . N
. . - J
B. INSTRUCTIONAL RESOURCES . . .
1. Ava11ab1e Media - a. .Eg jes of EMP.. b. 0T-4, Overhead Transparencies - 3,
showing procedures listed‘on EMP, p. '16-5, ca]cu]ation fdrmula and !ypical \ (
1aboratory sheet on EMP, p 16-32.
o " '
C. INSTRUCTIONAL APPROACH (Sequencing)' , - _
1. Preséntation - Lecture * (15 min ) ’ ] ] “
‘a. Overhead - EMP p.16-5 Procedures of Test )
This -sessfon will consider Procedures K and L.
Overhead - Calculation Formula for overyiew. =~ -
b. Lecture - Use EMP Procedures K and L, and the dverhead of the .
- Typical Laboratory Data Sheet to go through the stepwise examples
of the calculation and rounding eff procedures
c. s.gnment - Using the data sheet and Procedire’ K, students are to .
. calculate the mg/liter suspended solids in the influent and in the
. -effluent gamples tested. 'Thén, as in Procedure L,.they are ‘to round .
L. ~ ' - fowe Ve ) ’
N LT ' No. 29-17
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- . "
.off the answers to the nearest mg/liter. Two completed dqta sheets
are due taquthe Instructor nexfi morning. Student will receive one
. * corrected ¥py later 1n1thq day. o

"

' 2. Student Performance {Homework ; about IQ minutes. ) as statéd in "Terminal
. Behavior" and "Conditioné" above. - e N
. tos, Student Evaluation AS'stated 1d'"Accéptgd Perfdrmance" above.
. 3 .
) 13 PR R -
»’ - ¢ * - E'z‘.'
. : ~ ) W L +
. / : \a . J
'] a
) - o
4
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L«
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. . INSTRUpTIONAL PACKAGE WORKSHEET

C SUBJECT MATTER- otal Suspended (Non- Fi]terabie) Sotids, mg/liter /
_,/ UNIT OF INSTRUCTION »Foiiow -up and Summary of SubJect Matter

’

o ESTIMATED TIME: 15 minutes - .

14

. LESSON NUMBER : ﬁof 6 ., R

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE Learner shouid have an oppor-
S tunity to ask any questions about the procedure and also should receive
m.® somﬁ final comments on sample volumes and drying ;imes

ENTRY LE¥£L BEHAVIOR: Learnér will have performed entire Procedure 1in CH SOL
SUS.EMP. i

. > M _i - / - .;-; ' -0-

“ = A. INSTRUCTIONAL OBJECTIVE: ' - b

. 1. Terminal Behavior - LeaFner wili have any unresolved questions about the -
procedure answered and will" particuiariy consider criteria for choosing

sample voiumes and drying timesa\‘

2. Conditions - EMP and corrected data sheet will be available. ‘

! - 31 Accepted Iirfonnance - hy active participation in the 15 minute wrap-up
session as judged by the Instructor.

Il -

B. INSTRUCTIONAL RESOURCES: - .

1. Bvailable Media+- EMP, corrected data sheets. )
’ i ’ . | PR

3

€. INSTRUCTIONAL APPROACH (Sequencing):

v

"+« 1. Presentation: ‘Lecture - Discussion (15 min )
’ . 4. Return corrected data sheets, retainjng. one set of copies for self.
| b. Discuss results if appropriate. Answer questions.
' - ¢. Note EMP Training ‘Guide VII, E.2h. gLritexia for choosing voiumes o§
| ) ' v sample_to be filtefed). Answer qué@ions. -

d. Note EWP Training Guide VII, G.3bT (Time required for compiete ggying) *f .

L Answer questions.

RPN (:i) e. Answer any remaining gyestions. ) i)

i 2. 'Student Evaiuation - Satisfactory participation in the se/;ion as judged
| by Instructor CL

i . . i
: f

.y he ‘.
. . « ‘
«
N ! e .
.
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A PROTOTYPE FOR DEVELOPMENT OF ° A
ROUTINE OPERATIONAL PROCEDURES .~ .
" for
: " SETTLEABLE SOLIDS, m/ifter | -
, «  {IMHOF® SETTLING CONE) ‘
< 4 ) ’ ‘- -
v / ‘ Y
’ - - .
. /
Y . o
- .l
‘ “ t
‘:‘, . . ’ ' e r‘:‘
A . as'applied-in . - )
L WASTEWATER TREATMENT® FACILITIES
g ) tee o « . -and in the
> . . ’ MONITORING OF EFFLUENT HASTENATERS
A . . - ) ;\ . . . * )
. N | *
) } / ‘ . - N .
i oo :
PR . o
) 4 . !
' - . <
. % - . * r 4 ? /
. . ooy ’ ) ' |
- , .- .. INSTRUCTIONAL PACKAGE WORKSHEET * ;L
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PART IT INSTRUCTIONAL PACKAGE NORKSHEETS

Q. Settleable Sohd? m]/hter (Imhoff Setthng Cone) ) :

1. The Federal Reg1ster\ FR) issuance in 0ut11ne No. 1 of th¥s Guide 11sts
two methods for th1s determinatwn volumetric or gravumetrvc ¢

‘2. The volumetric ‘method has been written m the Efﬂuent Momtormg Proceduré
(EMP) format entitled, "Settleable Sohds, ml/hter Imhoff Settling Cone)"'

' 3 The reference source for the EMP is 14th ed., APHA, "Standard Method for
* the Examination of Water and"Wastewater", p. 95. This is the only g u‘rce'_
for the procedure 11sted 1-n the Federa] Register. .

4. The prOcedure in the EMP is for deté‘rmmng ‘the volume of sett}eab]e soH‘ds
in a WWTP sample. . - - o

. - ’ £y s

5. In-the following. Instructwna] Package Norksheeﬁ, the Tesso.n plan' 1s for
the student 'to perform this, brOCeduf‘e .
PR o »
'6 Each student js to process one. WJP samp‘le to ‘determine” settleable solidss ¢
“m1/liter. The T1PW equipment requiraments are-based:on this signment. , .
If you choose, a- d1fferent ass1gnment, adJuSt quantwmes ac&‘dingly.

w

»




- Gumamg FOR - e
+ INSTRUCTIONAL PAC GE WORKSHEET * . AR

SUBJECT MATTER: Settleable;SoH‘cfs, ml/liter (.Imhoff(S‘ettli‘ng,q,COne)- )

P - « N
UNIF OF INSTRUCTION: Summary qf 5 Elements - CH.SOL,set.€EMP -~
ESTIMATED.TIME: 2 hours, §, minutes: x C -
JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: "The learner will be responsible
] for determining settleable solids using this method . . ’
t_\ F

"= ENTRY EEVEL BEHAVIOR: Wone T o Ty LT
A msmucf TONAL osascnvs\

»1. Términal Behavior - The Iearner will assemble equipment, record samp]e
identification information, determine settleable solids as ml/17ter in an .t
_ Imhoff Cone, record the result, and clean the cone and stirring rod using
» . the steps and information given in'CH. SOL set.EMP,

2. -Conditions - In a lahoratory with/in'immal supervision giventlassroom
instruction, the EMP, 'a sample labeled with typtca] information, the re-
quired equipment,, a Iaboratory data sheet (copy is in EMP), and 65 ‘minutes

o, wofking time.

e 1)
3. Accepted Performance - Obtaining a resylt that agrees with + 5 m] of <the
median of at Teast 3 results obtained by the Instructor on the same /sample

B. INSTRUCTIONAL Rssouacss S _ .

~

e Avaifabie Media: ‘ N '

"\ .a. EMP "Settleab]e Solids"; Standard Methods, 14th ed.; equipment supphes, ,
. :  2-¢opies per Student of data sheet in EMP, page 16.- -

b. TC-42, Videocassette Tape Unit "Settleab]e So1ids", 15 minutes, with
4 segments demonstrating: ) o

1) Preparation (overview, equipment and sample records) ) L
2) Determination {stepwise procedure). ' : Coae T
Co 3) Results (reading and record}ng) ' . . .
v . 4). Cleaning Equipment .

- ~ "y

C. INSTRUCTIONAL, APPROACH (ssqusucme) RN T . .-

3

-+ a. Duplicate two copies for each stud@nt of data sheet in EMP, page 16.
b. Use list of equipment in 'D (be]ow) to Supp}y laboratory stations for

1. Preparation for Instruction - “ - R

- . . eaeh student,. P .
o, c. Ob\ain plaht sample for glass with solids concentration sufficient ‘to .
g — facilitate reading.of settled matter by students. ., -

*

Lalel the samp'les. inc)uding 1nfomat1gi required on the data sheet. -,

/
f.
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- C. INSTRUCTIONAL APPROACH (SEQUENCING) tinued)

Y. D1str1bute mater1als‘to each student =5 minutes -

a. Copy of EMP, { . . !
‘b. Two copies of data,gheet (EMP, page 16) . e

- )e

? - .,.3. Introduction:, Lecture us1ng EMP = 10 minutes . ) K

: a. Objectives, page' 4 - - : . .
-« ~ b, Def1n1t1ons, Training Guide 1 . It
« . - C. Why tes performed, Training Guide:'I e .
. - d. Overviewjof test steps, Flow Sheet; page 5 \ .
_ .
4, Presentat10n of Lessons 1 and 2 t 25 m1nutes

ik 5. Stuqent“P“?fbrmance ofT e S——

* A1l &f Lesson 1 - 10 minutes - . o S
Lesson 2 (B steps 1, 2, 3,'4) - 15 minutes

6. Presentat1on of Lessons 3 and 4 - 20.minutes . ' K .

7. Break . to- [ '

. Student ﬁerformgnce of: * ’ ‘ . -

. - , . . a ) r 4 . -
- Lesson 2 (B steps 6, 7, 8) -"20 minutes . .
Lesson 3 - 5 minutes : .
Lesson 4 - 5 minutes .

¥
. . Students turn, in twa compléted 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-
o - structor’ s, evaluation of student and discuss1on in LeSSOn 5. (

Al

10, Preseﬁtat1on of Lesson 5,- 10 mihutes

v

-

.1 11. Evaluation is done by Instructor during student performance’ sess10ns accord-
o ing to the standards set down 1n “the 1nd1vidua1 lessons.

D. IPW EQUIPMENT AND SUPPLY. REQUIREHENTS - Lo e
(1 WWTP sample) : / X o
For each learner ; N . : . -/

‘,' 1..1 Imhoff Settlifg, Cone .
2.7 stirr1gg rod, the same length as cone.

Shared: =~ ' ‘ ’ ‘ .
) 1. Imhoff Cone Jupport 3 place, 1 per 3 students. - ' ,
. _ . 2. Imhoff Cone brush or equivaleng, 1-per-3 students. S
3. Clock (the ideal would be for each student to have a €Y min. inferval timer
with alarm to signal the 45 minute settling time. Instyuctor should have at
g least 1 of these for one student to use as class demonstration.)

A E. rrw REAGENT“%EQUIREMENT3 (m1n1mum.amounts per students)

| liter WWIP sample. : N
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INSTRUCTIONAL PACKAGE WORKSHEET e

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

JUSTIFICATION FOR THIS INSTRUGTIONAL OBJECTIVE: To determine settleable solids
in a sample, the learner must have the required equipment ready £o use and
must record information about’ the sample on a laboratory record sheet

FNTPV LEVEL BEHAVIOR: None
A. INSTRUCTIONAL OBJECTIVE'

1 Terminal Behavior: The ]earner-w111 recogn1ze the required equipment, in-

spect it for cleanneéss and assemble it in a work area. He will. also record -
samg]e identification, type, date and. time collected, and name of sample
collector. .-

2. Conditions - In a cTass or plant laboratory, given ctassroom instruction,
the EMP, equipment, a sample labeled with necessary 1nformat1on, a dat "j
sheet, no-assistance and 10 minutes. ,

3. Accepted Performance - The ]earner.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: , " g

1. Available Media: iy N | - .
a. Copies of the EMP; 2 copies per student. of data sheet {n-EMP,. page 16.

b. TC-42, Videocassette Tape Unit "Settleabje Solids", 5 minute segment .
giving an overview of the test, showing pquipment to be used and‘%e]]ing
the items of information about the samplp to be recorded on the data .sheet.

C. INSTRUCTIONAL APPHRRCH: P .

1. Presentatwn (10 minutes) . !
Ass1gnment_- Have students read Procedufe "A. Preparation for the Deter-
" mination”. -~ '

b. Introduce and run CCTV Cassette segment|on "Preparation’ Equipment -
Sample -Records”. ' . \'
c. QUestion period on material presented . T
d. Assignment --Two completed data sheets §re due to the Instructor at -the \
end of the final laboratory session. '

“

2. Student Performance and Evaluation: (10 m{nutes)
As stated 1n!Instruction Objective above.

s
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INSTRUCTIONAL PACKAGE WORKSHEET
= .

Ve

SUBJECT MATTER: Settleable Solids, ml/liter (Imhoff Settling Cone)
, UNIT OF INSTRUCTION: B. Determipation

"LESSON NUMBER: 2 of 5 - T,

ESTIMATED. TIME: 50 minutes* P | , S

JUSTIFICATION EOR THIS IN§‘$UCTIONAL OBJECTIVE: The learner will have th1s respon- "
. sibility. .

9.
ENTRY LEVEL BEHAVIOR: ,Recognition and assembly of equipment to be used (lesson 1 /
of this segﬁﬁs) C ; , )
. , @ - .
A. INSTRUCTIONAL“bBJECTIVE ’

1. Terminal Behavior: The learner.will determine Settleable Sol#ds, ml/1 in a
‘sam* according to Method 208F (p. 95) in Standard Methods, 14th ed. usfi\rjgf

the ®teps and information in CH.SOL.set.EMP
2. Conditions - In a laboratory, learner does the determination given a sample,
the EMP and reﬁr1red equipment in 35 m1nutes with no assistance. >
3. Accepted Performance - He must accompl1sh the terminal "behavior to the satis-
faction of an Instructor’s rat1ng Also his result must agree within + 5§ ml .
y of the median of at least 3 results obta1ned by the Instructor on the same -
sample. . . . '
5. INSTRUCTIONAL RESOURCES: . £ . d
1. Available Media: . ) -7, —
a. Copies of the EMP. x r (

<b. TC-42, V1deocassette Tape Unit "Settleable Sol1ds“, 4 minute segment illus-
trating the determination in a stepwise manner.

\
C. INSTRUCTIONAL APPROACH : ‘ Tk

1. Presentation: (15 m1nutes)
a. Assignment « Have students read Procaﬁure "B. Determinat1on .
"b. Introduce and run CCTV Cassette segment on "Determination." -t
c. Question period en material presented.’ | ;o

-

2. Student Perfotmance and Evaluation: (35 minutes*) / SR N
As stated in Instruction Objective above. I

| * 3. NOTE: _Time is* based on utilizing the 45 minute éeitling period (B, Step 5)
s for presentation of lessons 3 and 4. Students then réturn to the
e v - ¥ laboratory and finish this lesson, and do lessons 3 and 4-as well.
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INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: SetfieableuSo]ids, nl/li;er (Imhof? Setxlino Cone) S
'UNIT OF INSTRUCTION: C. Resutts | ‘
LESSON NUMBER. 3 of & )

ESTIMATED TIME: 20 minutes .

JUSTIFICATION FOR THTS INSTRUCTIONAL OBJECTIVE: Learner will be responsiole for -
recording data. ,

ENTRY LEVEL BEHAVIOR' Learner will have performed a determ1nat1on on a sample.
A. INSTRUCTIONAL OBJECTIVE: ‘,, ..
1. Terminal Behavior - The- 1earner will record the result from lesson 2.

E
. 2. Conditions - Given the EMP with a laboratory data sheet and 5 minutes

3. Accepted Performance - Learner must use correct units reportlng his answer
to the nearest whole m! ‘per liter and-also sign the data sheet.

B. INSTRUCTIONAL RESOURCES:

1. Available Media: ) ,
a. Copies of the EMP; copies of the data sheet. . -

b. TC-42, Videocassette Tape Unit "Settleable Solids"s 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 40.ml1/liter solids. .

.C. INSTRUCTIONAL APPROACH:
' 1. Presentation: (15 m1nutes)
a. Ass1gnment - Have itudents read Procedure “c Results".
b. Introduce and run CETV Cassette segment on "Resu]ts"
c. Question period qn material presented. . . .
2. Siaaent Performance and Evaluation (5 minutes§
As stated in Instructional Objective above - *
4 -~

. . N N .
[ e . 311 , 'nmnm3m9
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INSTROETIONAL PACKAGE WORKSHEET -

"SUBJECT MATTER: Settleable Solids, m1/liter (Imhoff Settling Cone)
. ) —

s . .
UNIT OF INSTRUCTION: D. Cleaning Equipment , . ' -
" LESSON NUMBER: 4 of 5 - . ' |
ESTIMATED TIME: 10 minutes ° . . C
" JUSTIFICATION FOR THIS INSTROCTIONAL OBJECTIVE: To facilitate future determ1nat1ons, ‘
L labware should be rinsed and cleaned as soon as possible after use.
ENTRY LEVEL BEHAVIOR; None ' : ' , w
IK INSTRUCTIONAL OBJECTIVE: - - ! " '
1. Terminal Behavior - Learner w111 dispose of cone contents and rinse cone ‘
. and stirring rod with tap water. He widl then clean the cone and rod .
with soap, water andgan Imhoff cone brush, rinse them with tap water, .
e to dry and leave to drain-on a sink.
) 2 Cond1t1ons - in a 1abbratory given, the EMP, required equipment and 5 minutes.
3 Accepted Performance - Water should drain off of cone or rod w1thout 1eav1ng
. many drop]ets
B. INSTRUCTIONAL RESOURCES : .
* 1. Available Media: - ' o .
b a. Copies of EMP. . ] g
b. TC-42, Videocassette Tape Unit "Settleable Solids". 2 minute segment
illustrating cleaning the rod and Imhoff Cone with water, then with
t water and soap.
-C. INSTRUCTLONAL APPROACH: : ' ] : . .
N 1. Presentation: (5 minutes) . '
a. Assignment - Haye students read "D. Cleaning Equ1pme ‘.
e, b. Introduce and run CCTV Cassette segment on' "Cleantn Equipment".

c. Question period.-on material presented.

2. Student Performance and Evaluation? (5 minutes) : .
As stated in Instructiona] Objective above.. .

”

3. Collect two comp]eted data sheets from ‘each student at the end of the
‘ laboratory ‘session.
. - , .

- . )

. ‘
// * # , . ~. .
. . .

13 . oy
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"~ INSTRUCTIONAL PACKAGE. WORKSHEET ' !
. Il oy

SUBJECT MATTER: Settleable.Sotids, m1/liter (Imhoff Settling Cone)

. UNIT OF INSTRUCTION: FOllow-up and Summary of Subject Matter _ P
" . LESSON NUMBER: . 5'of 5 - ' ‘ :
. ESTIMATED TIME: 10 minutes ~ ﬂ ' Lo L

JUSTIFICAILDN FOR THIS INSTRUQIIONAL OBJECTIVE: —The-learner-should receive his - T
- corrected data sheet and should have an opportun1ty to resolye any questions -
he may have about the subJedt matter. . , R

N .
[
.

ENTRY LEVEL BEHAVIOR The 1earner will have performed the proceduresin 1essons
1 through 4 of this EMP. Lo .

4 v -
r

.
A Y SR

S ,A, INSTRUCTIONAL OBJECTIVE: ;;., ' . : -,
1. Terminal Behavipr - The learner will receive a corrected data sheet froms -
his performance of lessons ‘1 through 4 and will h e any questions about
i . the lessons answered. - i . L -
2. Conditions ~\Corrected ‘data sheet.and EMP will be available for a 10 minute
session. .
;3. Accepted Performance - Active part1c1pat1on 1n the wrap-up session as
' . Jjudged by the‘Thﬁ‘ructer - _
B. INSTRUCIIONAL R’§QURCES . .
. 1. Available Media: . o K “ S
. EMP, corrected data sheets. " ' )
. . ) « - o
C. INSTRUCTIONAL APPROACH: . ‘ ] Q .
S 1., Presentation: Lecture-Discussion” (10 minutds) ‘::J ot
a. Return corrected data sheet§, retaining one set of copies for self, S
: b: Discuss ‘results ifiappropriate. - T . ik

* ¢. Answer any questiohs

~ L]
2. Student Evaluatjon - Satisfactory participation 1n the session as judged

by the Instructof:>é}
- . -

[ 4

<. . ¢ !

L3
I's

’ e 2T - A .
. -
. : - ‘
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UBJECT MATTER: Reporting of Self-Monitoring Data.

L ) GUIDELINES FOR '
INSTRUCTIONAL PACKAGE WORKSHEET - "

/

-

*URTT OF INSTBUCTIDN: tatry of Data on NPDES Discharge Monitoring Report
) LESSON NUMBER: _ 1 of 1 , h

ESTIMATED TIME: 3/4 hour - ‘ R

.

.

. JUSTIFICATION FOR Tﬁ'IS INSTRUCTIONAL DBJECTIVE: Repdrting of’ Eff'1ugnt Data

at stipulated periods is a condition of .a discharge permit.

ENTRY LEVEL BEHAVIOR: Stt‘:gent ‘must be ab]g Yo add,'subtract, multiply, and
d

divide using whole an

decimal numbers.

A. INSTRUCTIONAL OBJECTIVE
1.

"B. INSTRUCTIDNAL RESOURCE§ ‘
B

[y

1. Available Media - EMPs *

Terminal Behavior - Student will be‘ akle to report self-monitoring
data in the proscr/fbe,d manner. .

Conditions - Classroom b « . e
Accepted Perfcrman‘cé - Satisfactory completion of a Didcharge
Monitoring ngortf) given a sample set of data.

L 4

‘Transparencies - various
¥

2. %Suggested Media - Set of .se]f—monitoring data for student use in’
compit?ng Report-Form. ' [ : S

' .
-C. INSTRUCTIDNAL APPROACH (Sequencing) i ‘ o :

“for. this purpose. Upon completion, review procedure with students.

Geometric, Mean" and “Flow Measurement." 0T-14, Overhéaa

- * '

Revn- format of Report Form and data to be/ entered. i ;? :

iJsi g tyfical se]ffmogitoring reéu'lts; go through the manner in
which the data is to be handled and. entered on-the form.

Have students com‘p.lete a blank form, usin§ a set, of data supplied

v”’ .
;

[

. )
e . e
/




