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upjectivas &
‘Intended: outcomes

Identification and Development of Competency-Based Curriculum
for

Water and Wastewater Program

Objectives and Intended Outcomes

A. Objectives of the proposed project

T. To identify job/task and human relaticn competencies for successful
entry into and advancement w1fh1n the Water and Wastewater Tech-
nology field.

2. To convert the existing curriculum of the Water and Wastewater
Technology Program to a competency:based format. A total of four
quarters will be converted.

3. To pilot the revised curriculum for é period «f one year.

4. To deVeTOﬁ a competency based testing program within the Water
and Wastewater Technology Pregram hich will be utilized in permitting L
students to "test out" of any numbc - of instructional units within
the program.

5. To identify the necessary math and reading sk111‘1eve15 for entry
into the Water and Wastewater Technology Program

6. To devalop a tes*ing program to determipe the math and reading skill

of studénts requesting admission into thp Water and Wastewéter

s
Technology Program.

i

7. To develop and pilot a multi-level variable entry-exit developmental
reading and math program with water and wastewater technology
subject matter orieatations for grade levels six through thirteen.

8. To utilize in tne implementaion of objectives 1-7, an advisory
committee representing both labor and management from the business
and industrial sector, previous graduates of Kirkwood's Water and

Wastewater Technology Program, and members of accrediting and

Ticensing boards ‘\\




Page 2

9. To provide training 'to any student regardless of sex, race, re11gfbn
creed or color.

B. Expected short-range outcomes

1. The cognitive/psychomotor and human relaticns skills necessary for
successful employment in the Water and Wastewater Technology
career field will have been identified and competencies written.

2. The Water and Wastewa:sr Teéhno]ogy preparatory program will have
been converted to a competency-based fnstructional format.

3. The math and reading ski]ls necessary for successful completion of
the Water and Wastewater Technology Program will have been identi-
fied. .

4. Mechanisms for asseising the math and reading skills in the program
will have been developed and implemented.

5. A multi-level variable enfry-exit developmental program with Water
and Wastewater Technology subject matter orientatdons for grade
lavels 6 - 13 will have been piloted with approximately 25 students

~ participating the first year of implementation.
C. Anticipated long-rang2 outcomes

1. Students will be able to enroll in the Water and H&stewater Technology J
Program at varying times and levels based on their skills and
readiness to enroll.

2. The impact of math and reading sk}IT deficiencies upon successful
completion of Kirkwood's Water and Wastewater Techno1dgy Program
wi]]Abe minimized.

3. Students will be able to complete the program at differing times
basgd on differirg learning rates and levels of achievement.

4. Students will enter the work force throughout the year.




5. Employers and graduates w1i1 expresS satisfaction with the math,
science and human relations skills developed in the program
6. Employed Water and Wastewater Treatment P1antx0p9rat0r5 will be able
to attend short training courses dué to the flexibi1lity created by
the modularized format of instruction,
D. Evaluation Plan |
1. Instructional Program

A third-party evaluator will monitor the progress and eva]uéte the

results of the propoéed instructional project. The evaluation plan

consists of the following components:

a. The effectiveness of the process and prbcedures followed throughout
the proposal will be evaluated.

p. A comparative study of the existing curriculum versus the compe-
tency-based curriculum developed through this grant will be
conducted. The study will utilize the Likert and Osgood method-
ology for measuring attitude and meaning. (The Likert system of

meastirement as outlined in "Technique for Measurement of Attitudes”,

Archivas of Pﬁychology, 1932, The Measurement of Meaning, Univer-
sity of I1linois, 1957, will not be used. The Charles E. Osgnod

systen of measurement, as described in The Measurement of Meaning, .

University of I1linois, 1957, will be used.)

¢. Student attitude towards the piesent program curriculum versus thé
proposed competency-based curriculum will be measured. |

d. The effect of competency-based Curriculum and developmental
programs upon student enrollment, retention and placement and
upon emp:cover and student satisfaction in the work place will

be measurec.
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2. .Developmental Program ‘
The,bvalugt1on plan for the developmental program consists of the

following components:

a. A pre-post test evaluation.
b. A post student attitude using Osgood system.

c. An evaluation of the program by the instructional staff.

)
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The following is a final report for the project: Identification
and Development of Competency Based Curriculum for Water and
Wastewater Program. « '

The following report is organized into threoc major sections:

(I). Survey: "(ITI) Curriculum; and (TITT) Measurement. The three
sections are divided into three parts: (A) Design; (B) Develop-
ment; and (C) Evaluation.

An inclusive systematic plan wasg developed to identify job/
tasks and human relation competencies needed for successful
entry into anu advancement within the Water and Wastewater
Technology field. Due to the extensiveness. of the amount of
materials-developed, only siqgnificant portions are included.

I. SURVEY

L)

o

A. Design -
besign \

\

Project designers decided that a surve¥ would be the most
appropriate means of establishing an accurate overview of the
tasks performed by most water/wastewater plant operators across
the state of Iowa. A review of the literature indicated that
few surveys existed which were applicable to the requirements
of this project. A survey was needed which encompassed the
general kinds of tasks most probably performed by the largest
number of plant operatort. The si catagories which. wére to
be included in the survey included (DN plant administration, .
(2} human relations, (3) wastewater cdllection,‘(4) wastewater
treatment, (5) water treatment and (6) water distribution.
Comprehensive lists of tasks were developed for each of the
six job areas. Each of the 651 tasks included were stated
behaviorally to accommodate curriculum development. Four
catagories of response were developed for each task. The four
question catagories were: (1) Frequency of task performance;
(2) Understanding of task performance: (3) Difficulty of task
performance; and (4) The importance of task performance. The

. six job sections of the survey were differentiated through the
‘use of six.colors of paper. : -

\

B. Development e,

Individually a prototype of the survey was field tested
with 20 operators representative of the targyet pepoulation. At
least four operators were sampled for each of the four grade
certification levels. Also the sample included representative

L)
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pPlant leveld for each of the four plant grade levels. This

gave representative samples of grade level tasks as the tasks

are related to plant gize and grade level. Revisions were made
according to the feedback provided by the operators field _ested.
'Major revisions were made in the administration and human relations
catagories of. the survey. Further fleld testing was provided

for these two catagories. A major problem encountered with the
survey was its overall length. However, few operators held
certification in both water and wastewater plant operationsg.

Bids were released to a private firm to print, assemble and mail
the survey. Two weeks were allowed for survey returns between ’
the mailing date December 24, 1976 and January 1, 1977. An
original copy of the survey can be found in the sectior. entitled
"Original Survey Form".

.

C. Evaluation

Two hundred and thirty nine surveys were returned. However,
as total of’ 831 responses were recorde. hecause a number of the
operators held multiple numbers of ce- - .icates (i.e. certificates
in water treatment ag well as water distribution or wastewater
treatment, etc.) The official return was tallied under a 10%
level of return. However the responses tend -~o be a good
representation of the various operators across Iowa.

The data was analyzed via Kirkwood's computer service.
The data was key punched onto computer cards at Kirkwood, and
processed through the college's computer center. - Two Sserarate
computer programs were devised to gain latitude and reliability
in the amount of data found. The original t-test was somewh: t
inaprropriate for determining some of the information ncede:! to
‘'revise the existing curriculum (i.e. nominal data vs. interval
data). Results of the survey may be found in the "Survey Findings"
section of this report.' : . .

11




REPORT OF PROGRESS - August 30, 1976 - October 1, 1976
Kirkwood Community College

Currirulum Development - Water/Wastewater Technology
INTRODUCTION

Following 1s a progress report for{the period August 30,
1976 - October 1, 1976, pursuant to the conditions of the project:

Ident{fication and Development of Competency-Based Curriculum for

water and: Nastewater Program.

The curriculum deveIoper s efforts in connection with the
- project were initiated on August 30, 1976.
INITIAL ACTIVITIES

Initial activities of the curriculum developer in relation
to the project were devoted poimar11y to becoming familiar with projecf
reqo}rements. with resources available for meeting the conditions out-
1ined in-"the project proposal, and with the development of a plan for
meet*ng.the reqoiroments and conditions specified in the proposal document.

Such activities 1ncluded the'following:

T.. Review of the 1iterature

2. Deveiopment of a tentative methodology

3. Coordinating activities

e




-2 -
REVIEW OF THE LITERATURE

Review of the literature consisted of 1dentificat10n. reading.
and/or order1ng materials related to the training of persons for employment
in the field of Aater and wasteuater technoTogy Specific effort was
directed toward 1dent1f1cation and review of previous procedures and
achisvements in 1dent1f*ct ‘ion of tne on-the-job tasks performed by water
and wastewater operators and/or the competencies required as a conditior of
such employment. Certain resources were indicated by materials preeentiy
on hand at +he training genter Others were revealed through an ERIC search
and through a review of mater1als available at the Kirkwood Learning Resource
Center and the University of Iowa libraries. A list of ;he materials identified
is indicated in Anpendix A; these are presented as those mater1a1s presently
on-hand at the water and wastewater training center and those which have been
ordered (but not yet received) by the curriculum developer.

Additional efforts included comunication with the following:

I. . Carl Schwing '

Charles County Community College
LaPlata, Maryland ‘j

Carl Schwing has recently been invoived 1in competency 1dentif1cat10n
and water and wastewater training. A]though he was unable to make results
available at the time of communication, he indicated that such results would
be made immediately available %o the Iowa Board of Cert1f1cat1on and would be
presented at a meeting to be he]d in Minneapolis 1n early October. Kirkwood
waﬁ;r\and wastewater personnel will ke representgd at the October meeting.

/ /f/‘i
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2. Lavoy Haage
Towa Department of Environmental Quality

Mr. Haage directed the curriculum developer to ‘the study COﬂdUCttd
by Southwest Wisconsin Vo-Tech Institute. He was not aware of other resources
related to competency identification in the field.

3. American Waste Water Association'(AwwA)

Correspondence was directed to AWWA regarding a recent (1976)
Canadian Maritime Pirovinces study in which competencies of operators were
identified, and modules based on this compefency 1dentification were developed.

Other literature reviewed included the fo]Tow.ng

1. The grant proposal.

2. The Iowa Statewide Plan for Water and Wastewater Treatment

Operators.

3. The Iowa Proposed Water and Wastewater Treatment Certification ,

and Training Program.

4, Various training modules previously deve]oped, 1nc1ud1ng those
by: = Clemson University, U. S. Environmental Protection Agency,
Kirkwood Community College, Alabama State Department of Education,
and others.

5.' Various books and artic]es_concerning the general topics of

competency-based curriculum and instruction.
DEVELOPMENT OF TENTATIVE METHODOLOGY

A tentative general plan for competenq& identification was developed;
this plan, as revised by the KCC water and wastewater staff is indicatec in

Appendix B (tentative deadline dates established are also indfcated.)

@~ ; ol . co4 )
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COORDINATING ACTIVITIES

)

The curriculum develc..ur has initiated activities to coordinate the

rd

efforts of others involved in the area of competency-bused'education and module

development at Kirkwood Community Co11€§e. Such activities are indicated below.

- Organization

F.I.P.S.E.

| (Fund for the
Improvement of
Post-Secondary

Education)

DEQ

0.S.H.A.
Training

P;A.P. Personal
Achievement

Program

rarsons
Dave Bunting

Margaret Poorman

Charlie Bardonner
Lavoy Haage
Chartie Miller
Larry Willis

Joe Klinsky

Jean Goodnow

Jan Swinton

o1
3

¥
i
LU

Activities

1. Overview of past F,I.P.S.E. efforts.

2. Coordination of in-service plan for all

perscns involved with C.B.E. at KCC.

3. Development of format to be utilized

in the conversion of present curriculum

to a competency-based format, 1nc1qdingf]

a question guide for instructors and

an example (See Appendix C.)’

Certification meeting in Ames.

Development of C.B.E. format

Coordination of present and anticipated E

activities related to the water and o

_wasfewater grant.

_‘:-:‘.
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Organizayion Persuns Activities
Water and Charles Bardonner 1. Orientation meeting: Concepts of
‘Nastewate} Doug Feil C.B.E. and present training program _
Pe;sonnei Phil Koundakjian - . conversion wére discussed. :
Joe Robertson 2. In-Service meeting
John Weber ) a. General plan forﬂpompetency

identification was discussed.
Deadline dates were proposed.
(See 'Appendix B.)

b. Instructors wére given copies of:

¥

task inventory resources (Append1x ﬁ)

and proposed competency basedfbrméé
(Appendix C.) -
c. A discussion of the components of a fﬁ
C.B.E. modu]e_ygag,discussedf Method#é
and proceduré; for conversion were i
also covered. Instructors will begin
initial effoﬁts iﬁmediateTyL (Sgg‘

Appendix B, Page 2).

PLAN FOR TASK INVENTORY DRAFT

Instructors have taken the responsibility for reviewing task f;i

iriventories on hand and for contacting personnel working in the water and ' }ﬁ%
- = ST RPR! #:

wastewater fields for the purpose of drafting a 1ist of the job tasks performed >%§
: ' RS

by persons in the water and wastewater ffe]d. Responsibilities were assigned . }3&

as indicated- in the following 4 x 4 matrix.

. . - - . B ?
. : 5
. Y
: ! ‘ S B T TR
Lo : i sl
. [] - . ] e T N S ::{‘:;.,”‘lﬁ%\:"h' Nl A
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Wastewater Water Wastewater Water
Treatment Treatment Collectinn Distribution
: Qperations John Weber E Phil K, John Weber Phil K.
;fMaintenandg John Weber Phil K. John Weber Phil K. £
- Laboratory Doug_Feil Doug Feil Doug Feil Doug reil
ﬁﬁéquQgggment 4 _JoeuRobertson Joe Robertson Joe Robertson Joe Robertson

The task inventory instrument will be divided into the four general
occupatioral categories indicated at the top of the matrix, these categories
are congruent to the four areas of certification for water and wastewater
treatment operators proposed by Iowa DEb The categories listed vertically,
cn the left hand side of the matrix are for internal managemert of the task
1nventory only, but are in general accordaice with the general criterion
behavior categories outlined in CEWT curriculum guidelines.

After completion of the draft of the task inventory instrument, it
will be reviewed internally, and then by the water and wastewater Advisory

. Committee as we11 as other competent author1t1es to be identified by Char11e
Bardonner. . | .
Coordinat1on with P.A.P. personnel for input.to the task inventory

draft is the responsibility of the curriéuTum developer.
SIGNIFICANT PROBLEMS AND PROGRESS TOWARD SOLUTIONS

The following have appeared as past, present, and anticipated

problems. Progress, if any, toward the solution to these problems is alsc

indicated.
WORKING CONDITIONS
lfRikj The physical facilities in which all personneT were to work were

{i’f& ?71 SR P 17
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not conducive to productive effort through much of September. Recently office

space, 1n the form of a trailer has alleviated a good deal of this problem.

INSTRUCTOR TIME

Instrﬁctors are so heavily engaged in the tasks of preparation for
classroom teaching and the condyct of classroom instruction and workshops that
it has been nearly impossible for effective coordination of their efforts with
those of the curriculum developer to také p]ace Recently, the improved
working conditions have made effective futurn coordination more pr-bable. The
Pproblems of new instructors and new curriculum compound the time problem.

It is anticipated that time wil] continue to be a prob]em. Efforts

to schedule specific times for coordination and internal in-service training

are anticipated.

MATERIALS ORDERED

" Unless task.inventony materials on order arrive within two or three :
weeks, they will be of 1ittle use to instructors, provided tentative deadlines

are met.

Unusually slow turn-around times have been observed 1n the filling

of such requests.

INSTRUCTIONAL METHODOLOGY

It has often been said that instructors tend to uée an approach to

teaching which is similar:to the approaches or methodologies used by their

instructors in the past.

= i%uvfj 2 '.'.‘:.";‘.-":31'3 . H.«.‘ zf'J i dﬁ..' “"?ﬁ
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Although 1nstrqctors in the water and wastawater training center

have expressed a willingness to cooperate in the conversion of the existing

curriculum to a competercy-based format, it is anticipated that certain

attitudinal changes may be difficult to accomplish, particularly in the

area of instructional methodology.

ERICH [

SUMMARY:  SIGNIFICANT ACCOMPLISHMENTS

Available literature concerning task and competency identificacion has
been reviewed and/or ordered. A 1ist of such literature has been made
available to instructors.
A general plan for competency identification has been developed, This
-plan has been revised and accepted by water and wastewater personnel.
Tentative deadlines have been established.
Water and wastewater personnel have received some pre11m1nary inserv1ce
training on conversion . to a competenq& based instructional format.

Effort to coordinate activities with K.I.P.S.E. and P.A.P. personne1 has

been made.

19
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TASK INVENTORY

Sources on Hand

Austin, John H. and Kesler, .John, editors. Educational Systems for

Operators ot Water Pollution Control Facilities, Clemson 6n?vers?ty.
Ciemson, 5. C.: 1969." (Microfische) ED 059587

AWWA, Suggcsted Course Outline for Water Distribution System Opefators.
Voil. I - 11T, 1967. :

AWWA, Suggested Training Outlines for Water Treatment Operators.
Vol. I - ITi, 1970,

Clark, Anthony B., and others. An Analysis of the Wastewater Treatment
Maintenance Mechanic Occupation.™ Ohio gfafe Universify. CoTumbus, Ohio:

1975.  (Microfische) ED 107998,

Environmental Protection Agency. Volume I1I: Curriculum Guidelines--
Criteria for the Estabiishment and Maintenance of Two Year Post High

School Wastewater Technology Trainin Programs. Prepared by Clemson.
University, Clemson, Soufﬁ'%aro1?ne: I§7§.

Environmental Protection Agency. Guidelines t0 Career Development for
Wastewater Treatment Plant Personnel. Prepared for the Public Service
areers Section, ce o ucation and Manpower Planning, Environmental]

° Protection .Agency. Washington,-D{ C. September, 1973.

State of Washington. Trainifig Requirements and Specifications for
Wastewater Treatment PYant 0 erators. State of Washington Eoorainatfng
Council for Occupational Education, Trade, Industrial and Technical
Education Section. Olympia, Washington: 1971.

Stegeman, Gary L., Wagner, Daniel J. and Anderson, Ronald H. Final

Report: Assessment and Determination or Basic Competencies Necessar
or Utility Operators Utilizing Ground Water Supplies, Part I
Southwest Wisconsin Vocational]

-Technical Institute, Fennimore, Wisconsin:
March., 1975. ‘

U. S. Army Occupational Survey Branch, Military Occupational Data Bank
uestionnaire: MOS 51-N--Water Supply Specialist. Department of the
rmy, exandria, rginia: ndated. .

Clark, John. B. and others. An AnaTysis;of the Wastewater Treatment
Operator Occupation. Ohid State University, Columbus, Ohio:
December, 1974, (Microfische) .ED 110736, * . T

Hillison, John H. and Warmbrod, J. Robert. Manpower Needs in Environmental
Management:  "Research Report of a Graduate Study. July, 1972.
(Microfische) ED 068632. * )

* (Ordered--Received 9-28-76)




12.

10.

Environmental Protection Agency. Manpower Re?uirements for Wastewater
Collection Systems in Cities and Towns up to 15C, opulation.

June. 1973.

TASK INVENTORIES, ORDERED

S

Environmental Protection Agency. Estimatin Staffing for Municipal
Wastewater Treatment Facilities. March, 1933.

. Environmental Protection Agency. Estima*in Costs and Manpower Re ulrements
for Conventional Wastewater Treatment Facilities.‘ October, 1971.

Task Inventory Exchange. Wastewater Treatment ' aboratory Technician,
Vocational and Technical Research ProJect.

Task Inventory Exchange. ~ Wastewater Treatment Operator. Vocational and
Technical Agriculture Resear:h Project.

"ask Inventory Exchange. An analysis of the Wastewater Treatment Operatur
Occupaticn.

Environrental Protection Agericy. GdideTines td Career Development for
Wastews cer Plant.Personnel, 1973.

Environmantal Protection Agency. Estimating Costs and Manpower )
Requirements for Conventional Wastewater Treatment FaciTities. 1971.
Environmental Protection Agency. Manpower Requirements for Wastewater
Collection §ystems in Cities and Towns up to 150,000 in Population. 1973.

Environmental Protection Agency. Estimating Staffing for Municipal -
Wastewater Treatient Facilities. T1973. -

The Economics of Clean Water, Vol. III, U. S. Dept. of the Interior.

b ‘ : . . . -
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Project Tasks



This list of project tasks are (to date) still valid and accurate

nd sti]] ref]ects the necessary steps that need to be taken for project

ompletion. Some_mod1f1cat1on of time.deadlines for various task completion

Ust be made; however, as previbus earlier estimated completion dates were

1 error, ‘ Previous development has taken 1onger than ear]ier expected. The

J]lowing is a list of the tasks that have already been comp]eted This 1list

N

, in essence a summary of progect status - what I as curriculum developer (with

propriate assistance) have dccomp]ished and also what has been done in

11filling the grant proposal of this project as of June 14, 1977. Since‘this

port occurs half way through the year it may also be looked upon as a mid-

int review.

/76

/14776

/14776

127/76

76

76
76
2/76
6/76

Survey Development - completed 4

General Plan for Competency Identification

Reviéw existing task/competency Jjob anqjyées - completed

Devise competenqy‘interview/survey instrument a;cording to an
acceptable structure. Coordinate with PersonaTchﬁievement-Programl
(PAP).persohnelzcompleted., —

Have instrument rev&ewed by Advisory Committee and other competent
authority and sb]icit suggestions compfeted

Revise competency identification 1nstrument (coordInate with PAP :
personne]) - completad

Field test interview/survey 1nstrument and nog. of ope»ators --comp]eted.
Revise instrument - coord1nate with PAP personnel - completed.

Implement interview survey - completed.

Complete interview survey - completed.

o



1 4/30/77

/30777

. YN/77
)

3/30/77

—

\

Attituoes test of pre-existing.program - completed.

Conversion of pre-existing program to C.B.E. format including
objectives, interim 1eve1s, cond1f1ons, etc., partially completed.
Identify the necessary math skills for eintry into the Water and
NastEWgter Technology Program - .mostly completed

Deve]op_and p1lot a mu1t1-leve1 vaniable entry exit developmental
math program with Water and Wastewater technology subject matter

orientations 7or grade leve]s six through thirteen - mostly completed.

The following is a list of tasks still needed to be completed with

new estiﬁhtgg\date modification,

8/1/77

8/30/77 *

8/30/77‘

8/30/77
8/30/77
'9/1/77

107177

10/14/77
"10/31/77.

11/1/77

Compile and analyze data. Coordinate thh PAP personnel. See
Appendi x A. ' i h ( '
Translate results of data aralysis into program needs. Coordinate

with PAP personnel.

- Skill and knowledge additions to pre-existing curric ‘Tum.

Skill and knowledge deletions to pre-existing curriculum.

rReemphacis of material in new curriculum.

Approval of Advisory Committee and other qualified personne] -
Conver510n of pre- ex1st1ng program to C. B. E. format 1nc]ud1ng ,
obJect1ves, cr1ter1on levels, conditions etc

Approval of Adv1aory Committee and other qua11fied personne1
Validation of random- unlts and modules, 1nd1v1dua1]y, and sma]]
group tryouts, Pre-tests, post tests, and attitude tests.

Approval of Adv1s - Commi ttee and other qualified personnel.
oo °“( \

J

7/
~_~
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| 11/15/77 : Conversion of C. B. E. programs to variable entry exit, operation
‘ tryout (modules and sequences established,) complete 1nstructtona1
Sequences tested, pretests, post tests and attitudes.
11/18/77 Appfoval of Advisory Committee and other qualified personnei.
11/1/77 Pilot revised curriculum for one year. ‘
Identify thé hecessany reading skills for entry into the Water and

Wastewater Technology Program. (To be done by Jan Sw1nton)

Develop and pilot a multi-level variable entry exit developmental
reading brogram with Water and Wastewater technology subject matter
orientations for grade levels six through thirteen. (To be done

¥

by Jun Swinton)

27 LT



APPENDIX C

. .0 V -



(Question)

Module:

Module Section Name:

Rationale:

wWhy should the student be able to perform the indicated task(s) or why
should he/she acquire the knowledge, skill(s) or attitudes ;ndicgged
by the objective(s) below? " ~

Prerequisites:

1. What previously acquired knowledges, skills and/or attitudes must
the 'student have in order to successfully complete this module section?
2. How does the instructor determine that the student has the required
prerequisites? ) ' i

Competencies (Job Oriented): The purpose of the module section is to allow
the student to develop the ability to perform certain tasks which have
been identified as critical to performance on the job. When the student
has developed this ability, he/she is said to have the necessary
© competency to perform thc indicated tasks. :
After mastery of the objectives of this module section, what competency
or competencies will the student possess? : '

v

: e e L
Performance Objectives (lnstruction-Oriented): :

)

1. What will the student'be‘given which will allow him/her to perform the
P

activity or task specified? . ., iitie. o
2. What should the student be able to do after completing the learning
activity? e e

3. How will the instructor and student know when the-student has
performed successfully? . 7¢ acfe. .0

1. Test out features -- How does the instructor .ietermine students
who already possess the knowledges, skills and/or attitudes which
this module section intends to develop? '

2. How does the student know when he/she possesses these knowledges,
skills, and/or attitudes? .

Vi . : ' S
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(Question)

MODULE SECTICN NAME:

LEARNING COMPONENT  °
Principal Learning Activities:

What does the student do which enables him/her to.accomplish the objective?

.

Alternate Learnin§ Actlvities:

In what other ways can the student acquxre the krnowledges, skills, and/or
attitudes necessary to accomplish the objective?

Materials and Media:

List here: - .
1.

What materials will be needed for the learnin
2

g activity?
What media is required?

3
Terminology:

What words will the student need to be able to define or identify in order
to accomplish the objective?

Additlonal Comments/Notes:

i




)
(4

P

-

(Exomple)

UNIT NAME: 1 Plumbing

used in the installation, naintenance, and repalr of water supply,

fittings.

PURPOSE-OF UNIT: To develop the learner's competencies in the specific skills

drainage,

and gas supply systems made up of piping, piping fixtures, appliances, and

A

MODULE NAMES:

1.1 Selecting Materials and Fabricating Joints
1.2 Assembling and Testing Piping Materials

1.3 Planning a Residential Cold Water Distribution System
1.4

. System
5 Kitchen Drainage Systems
6 Complete Residential Soil and Waste Drainage Systems
7 Roughing~In Gas I'iping :
.8 Installing Gas Vents
9  Drainage and Waste Vent
10 Installing a Residential Drainage and Waste Vent System
11 Planning Fixture Drainage Rough-In
«12 Installing Plumbing Fixtures
1.13 Repairing Leaking Pipes
1.14 Reparing and Adjusting Malfunctioning Fixtures

Plunning a Hot Water Supply Distribution & Gravity Flow Circulating




S (bxonple)

MODULE SECTION NAME: The Plumbing Code

LEARNING COMPONENT

Principal Learning Activities: Participate in instructor's presentation(s)
that will include the following subject content: plumbing industry,

basic safety rules, and local plumbing code. View the film on shop safety
and know the safety rules dealth with in the film. Read in text, p. 24-37
and write and know definitions for wdrds found in terminology sectlon -
local plumbing code will be useful for this.

Alternate Learning Activities: View instiuctor's presentations on
videotape and listen to supplemental audio tapes. Other same as above.

Materials and Media:

Film - Shop Safety" - 16 mm - 24 min.

Videotapes - "Plumbing Industry, an Overview," "Intro to Local Plumbing
Code"

Audio Tapes - Plumbing Introduction(s)

Transparencies - Plumbing - 3M Company

Terminology:

Alr Gap Flush Valve " Yoke Vent
Backflow Local Vent

Back Syphonage Relief Vent

Cesspool Riser

Circuit Vent Sewage

Diameter Utility Vent

Flat Vent : Waste Pipe

Additional Commwents/Notest

Field Trip to local plumbing establishment and on site work can be
arranged. .

IPBN - Consumer Report - The Plumbing Industry - Thursday, S pem. -
have videotaped.




(Example)

UNIT NAME: I Plumbing

MODULE NAME: 1.1 Selecting Materials and Pabricating Joints

MODULE SECTION NAMES:

1.1.1 The Plumbing Code

1.1.2 Soldering Copper Pipe

1.1.3 Threading Steel Pipe

1.1.4 Fabricating Plastic Pipe .

1.1.5 Fabricating Cast Iron Fipe

l«1.6 Selecting Materials and Fabricating Joints




e

(Eame im)

Module: 1.1 Selecting Materials and Fabricating Joircs

Moduln Section Name: 1.1.7 The Plumbing Code

Rationale: A thorough understanding of the local plumbing code is essential
o e plumber when determining the type of pipe to be selected for

specific situations by identifying types of piping materials to be used

for any plumbing installations.

Prerequisites: None

Competencies (Job Oriented):

Understand and usc the plumbing code.
Know basic safety rules for plumbers. .

Performance Objectives (Instruction-Oriented):

The learner will with the use of the local plumbing code, correctly
describe the location and use of piping materials in given situations.
In class simulation, the learner will adequately demonstrate the basic
safety rules for plumbers in 9 out of 10 situations.

‘Assessment: Given any ten situations which descrike the location and use
. 0of the piping materials, the learner will identify the type of piping
material to be used forthe situation. The local plumbing code will

be used as a reference, and the learner must correctly identify eight

of the types of piping materials in given situations.




UNIT NAME:

MODULE NAME:

MODULE SECTION NAMES:
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UNIT NAME:

PURFOSE OF UNIT:

MODULE NAMES:




MODULE SECTION NAME:

LEARNING COMPONENT
Princigal Learning Activitiest

Alternate Learning Activiéies:

Materials and Media:

Terminologx:

Additional ggmgentsgygtes:




Module:

Module Section Name:

Rationa;e:

Prerequisites:

C6mpetencies (Job Oriented):

Performance Objectives (Instruction-Oriented): -

Assessment: : >;




MEMO TO: Charles B. Bardonner "\

FROM: John R. Kelley
DATE: October 4, 1976

As the result of our meeting with the instructors of the water and wastewater .
training center on Thursday, September 30, 1976, I am convinced of the need

for each instructor to interview a minimum of ¢ix persons who are now performing
in the jobs related to the areas which were identified in the 4 x 4 matrix used
to assign responsibilities for the task analysis. The six interview minimum

is in keeping with the Lucy Crawford model for identification of competencies

which the grant proposes to utilize.
[ feel that such interviews will:

1. Serve to fi11 in the gaps in knowledge of the instructors concerning what
water and wastewater operators do on the job and,

2. Will make the first draft copy of the competency identification instrument
more valid and more acceptable to initial reviewing authorities.

I suggest that the questions to be addressed in these interviews include, but
not be limited to, the following:

1. What is the most essential task you perform on the job?
SN :

2. How frequently do you perform this task?
What is the next most essential task you perform? How often? .

3
4. Describe, if possible, other tasks perforhed on the job in descending
order of importance. Indicatc how frequently you perform each task.

5. Describe other tasks performed on the job and indicate the frequency of
performance. . ’

I think each interview should begin with a description of the purpose for this
task analysis. ‘ '

Information gathered on each person interviewed should include, in addition to
the task information, at least the following: -

1. Name of operator.
2. Certification level of dperator.

3. Experience of operator, i.e. lenjth of time on the job totally and at the
present certification level. .




-2 -

4. The cell or cells of the 4 x 4 matrix addressed, u.g9. John Weber would
record Operations--Wastewater Collection when interviewing a person

with responsibiTities in this area.

5: Name of plant.

6. Classification of plant.

/. Date of interview.

8. Other information deemed appropriate by you and/or the interviewers.

All of the aforementioned information should be recorded mechanically, or as

a Jess desirable alternative, in writing, in order that it is easily accessible
to the person developing the initial draft copy of the task inventory. Such
information should also be maintained for.future reference, ‘

I am presenting these suggestions to you in this manner because I will be
attending (s you requested) the National Conference on Research Management in
Vocational Education (in St. Louis) for the remainder of this week. Due to
our intended deadlines, I felt it necessary to get these suggestions to you
as soon as possible. ‘

mra

Tt




MEMO TO: . Charles B. Bardonner o o .
FROM: John_Bg/Kéflay g
SUBJECT: Third Party Evaluation tasks for the Project Titled Identifiﬁatibn.

and Development of Competency-Based Curriculum for Water and
Wastewater Program

DATE: October 14, 1976

EVALUATION--OBJECTIVES AND #CTIVITIES "im‘" ’

The project proposal, under the major heading of "Objertives and Intended =
Qutcomes" implies under the heading "Evaluation Plan®, subheading "Instrucfional
Program" that the following activities are to be conducted by a third<party
evaluator: ' - . N

A

A third-party =valuator will monitor the progress and evaluate the results of
the proposed irstructional project. The evaluation plan consists of the

following comporents:

_ , . - :
a. The effectiveness of the process and procedures followed thrcughout the
proposal will he evaluated. i :

b. A comparative study of the existing curriculum versus the competency-
based curriculum developed through this grant will be conducted. The
study will utilize the Likert and Osgood methodology for measuring
attitude and meaning. (The Likert system of measurement as outlined
in Technique for Measurement of Attitudes", Archives of Psychology,
1932, The Measurement of Meaning, University of I11inois, 1 s W1l1
be used. The CharTes E. Usgood system of measurement, as:described
in Th§ Measurement of Meaning, University of [1linois, 1957; will be
used. : )

C. . Student attitude towards the present program curriculum versus the proposed
competency-based curriculum will be measured. '

d. The effect of competency-baced curriculum and developmental programs upon
student enroliment, retention ard placement and upon employer and student
satisfaction in the work place will be measured.

Under the major heading "Description of Proposed Project), heading "Evaluation
Activities", subheadings "Instructional Program--First 12 Months" ‘and "Final
Six-Month Period", the following activities are listed:’

! ~

1. Develop an instrument for the advisory committee to utilize in evaluating
the present curriculum. The instrument will attempt to measure attitudes
about specific characteristics of the program. The Likert System of
measurement will be used. . '

2. Develop an instrument to evaluate student attitudes towards the present
curriculum. The instrument designed will attempt to measure attitudes
towards specific characteristics of the program, (Likert) as well as an

- overall attitude toward the program (Osgood§ . ‘

'

1



MEMO TO: Char]és B. Bardonner .
DATED: October 14, 1976
~Page 2 | : '

3.

4

Develop an instrument to measure employer and current program graduates*
satisf§ction with skills acquired to succeed in the work place. (Likert
system

Implement the evaluation of the present curriculum by advisory committee

-members, students and employers.

Final Six-Month Period

1.

Implement the evaluation of the new competency-based ‘curriculum by the
advisory committee'members utilizing the same instrument used the first
year. A comparison of both evaluation results will be conducted by
computation of an analysis of variance utilizing the F-statistic as
described by Lindquist in Design and Analysis of Experiments 1n‘P§¥ggo]ggz
and Education, 1953. Assuming a significant » t-statistics w1 e
computed as described by Blommers and Lindquist, Elementary Statistical
Methods in Psychology and Education, 1960.

Implement student attitudinal instrument for the new competency-baged
curriculum. . The statistical procedures outlined in step 1 will be followed.

Implement evaluation of employer and program graduates' satisfaction within
the work place with skills acquired from competency-based instruction. Thé
statistical procedures outlined in step 1 will be followed. :

Draw comparisons between the advisory committee evéTuations of traditional
curriculum and competency-based curriculum, employer and program graduates'

‘satisfaction in the work place-with acquired skills, from traditional and °

competency-based curriculum, and student attitude toward the traditional
curriculum and the competency-based curriculum. . .

Match—up—-Objéctives and Evaluation Activities

*A - First 12 Months
B - Final 6 Month Period

Page 11 - (Third Party Pages 16 - 17

a.

Evaluate effectiveness of process ' ,

and procedures throughout the
proposal.

Compére existing curriculum vs. 1A. Develop &n instrument foi the
competency-based curriculum advisory committee to use in
(attitude and meaning) : evaluating the present curriculum,

4A. Implement eval. of present
curriculum by advisory committee.




MEMO TO: Charles B. Bardonner
DATED: October 14, 1976 '
"Page 3 : )

1B. Implement evaluation of new
s curriculum by advisory committee
using instrument ¥rom IA; compare
results of 4A'and 1B. '

/

€. Measure student att :.ude toward 2A. Develop én instrument to evaluate
present curriculum vs. p.oposed - student attitudes toward the
competency-based curriculum, - present curriculum.

4A. Implement evaluation of present °
curriculum, by students.

28. Implement student attitude measure
"for new curriculum. Use instru-
ment from 2A; compare 4A and 2B.

d. Measure effect of competency-based 3A. Develop an instrument to measure
curriculum and developmental programs .employer and current program .
upon student enrollment retention, graduates' satisfaction with skill
and placement and upor employer and acquired.
student satisfaction in the work place. B

4A. Implement evaluation of present
, curriculum by employers.

3B. Implement evaluation cof new .
curriculum by employer and program
graduates. Compare 4A and 3B.

4B. Compare: -Advisory committee
evaluations ‘of present and new
curriculum, employer and- program
graduates' satisfaction in work
place with skills acquired from
traditional and new curriculum,
student attitude toward traditional
and ..ew curriculum. ’

Problems--Objectives and Evaluation Activities

Note that objective a, Page 11, does not appear to match-up with the evaluation
activities proposed on Pages 16 - 17. The questions that need to be addressed
relative to this objective (a) are the following:
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MEMO TO: Charles B. Bardonner
DATED: October 14, 1976
Page 4 :

1. Hﬁg_hi]] the third party evaluator be?

2. How will the third party evaluate the effectiveness of the process and

procedures?

3. -When should the third'party begin this evaluation, in light of the objective.
that it will be conducted "throughout the propoqa]"?_

4. MWhere will the funds to pay the third party evaluator come from (none are
budgeted)?‘ : - : . _

For objective b, it appears that the advisory committee is to serve as the third
party evaiuator, and also as the persons whose attitudes are to be measured.

I assume that the intent was that the evaluation instrument is to be deve]oped

by the project staff. <(Clarification on the accuracy of this assumption may be
helpful. The role of the third party, evaluator or evaluatee, should also be L.
defined; it seems somehow incongrous that the advisory committee would be a

third party evaluator of jts own attitudes. Objective c and its "match-up" -
elements indicates that stydent attitudes are to be measured. Again, it appears
that the third party in this case is the students who would be evaluated. -
Objective d appears to be similarly addressed. Perhaps it was the intent of the
project writers that the project staff develop the instrument, administer it to

a "third party", analyze the data and then interpret the results, although this
rationale does not in the strictest sense appear to be in keeping with the intent
that a third party be utilized to conduct the evaluation in order to ensure
objectivity. It would be helpful to clarify the role of the third party
evaluator for objectives & c, and d, in light of the aforementioned problems.

Cbjective  d poses an additional problem. The project staff is to develop
curriculum for a one year progiam during the first twelve months of the project.
This curriculum is to then be implemented during the next cne year of the program,
the first six months. of which coincide with the final cix monthsof the project.
Object.ive d and its corresponding evaluation activity (3B) indicates that, in
addition to its effect on enrollment and retention, the effect of the new

- curriculum on the placement of students as well. 'as employer's and program graduates'
satisfaction within the work place with skills #guired from the competency-based
instruction will be measured. Yet, it is assumed, the bulk of the students
engaged in competency-based instruction will not even be placed urntil at least

six months after the completion of the grant project! It will be likewise
impossible toc measure employer's and student's satisfaction, etc., during the
period of the grant. This point needs to be addressed., Perhaps it points the

way to the writing of another grant which, in effect, éxtends the present project
for 9 - 12 months in order that the follow-up evaluation related to objective d
and activity 3B might be accomplished.

~ Summary

In brief, I feel that the role of the third party evaiuator (who, what, when and
nuw funded), as_itffe]ated to project objectives and proposed evaluation activities,
neeas to be specifically defined in order to properly proceed with the project.

Q : .
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REPORT OF PROGRLSS - Wovember 15, 1976 - December 13, 1376

Kirkwood Corwnunity Colléqe

CURRICULUM DEYELOPMENT - WATE/WASTEWATER

INTRODUCTIOK

Tue following is & Progress Report for the perfod Hovenber 15, 1976 -
beceioer 13, 1976y according to the conditéons of this project: Identification
and Developtient of Competency-based Curriculum for MWater and Wastewater Programs.

1




REVIEW OF TE LITERATURE
Mose of tue review of the literature consfsted of reading materials left by
Dr. Kelly. Tnese materfals fncluded:
1. Southwest Wisconsin Voc-Tech Institute.

~. HKeview of Eric search.

3. Review of material from the University of Iowa librarfes.

4. HMaterial from the Kirkwood Learnig§ Center.

5. Grant proposal and budget input form.

6. Technical publications.

7. ur. Kelly's Progress Raport, attached appendices, and various memorandums.

d. Review of treatment certification orogram.

(X
.

Various training modules previously developed.

lu. Various books and articles on covpetency—based curriculum and water/
wastewater tecinology.

11. The Iowa proposed water and wastewater treatment certification and traininq
program.

1. Raview of first draft of survey as developed and left by Dr. Kelly.

- 13. Communication witih Lavoy Haage concerning the water/wastewater certification
program and survey. _ ,

14. Comaunication witn varfous instructors concerning input into the survey.

riaterials ordered

Colored and white paper for printing of the survey received from central stores.
See requisition for breakdown.

Requested information on maintanance courses and workshcps trom:

Gaorge A. Kinias
Director, Envirommental Training Center

Inqiana Yocatfonal Technical College

Hequested a list of all current water/wastewater programs in U. S. from:




Ars. Pat Powers

office of Water Programs

envi ronmental Protection Agenqy
4asiington, D. C.

Aaterials Recefved

Colored and white paper received feom central stores 12-13-76.
~~ - -

Curriculum materials, Department of tne Afr Force 10-10-76

Contacts
1. Juite tichtenburger - Iowa Department of Environmental Quality .
. Uenny Alt - Iowa Departmant of Environmental Quality

Mike Kelly - Community Ralatfons - e

[
.

Uaryl Lockhart - Department head - Nelding

U’l;hh)f\a

. Hargaret Poorman - Curriculum Developer

Cr

vave Bunting - Curriculum Developer - FIPSE.
7. Lavoy Haage - lowa Department of Environmental Nuality

g. Jerry Leibold - Edftor, Joint newsletter - Iowa Section of American
Warerworks Association and Iowa Water Pollutfon Control Assocfation.

9. Jan Swinton - Reading Specialist

10. Debbfe Rozeboom - Reading instructor

11. Kathy Davis - Math {nstructor

12. Pam Peart - Math specfalist

13. Jean Goodnow - (ounselor/Coordinator

14. Jim Wing - Central Recefving

. 15, Fred Shi]n;nek - Printing

16. Dick Holt - Data Processing and compuiing

17. John Meber - Water/Wastewater {nstructor




\\
-.3 -

18. Oouy Feil - Water/Wastewater {nstructor

13. Joe Robertson - Water/Wastewater {nstructor

20. Phil Koundakjian ~ Water/Wagtewater instructor

21. Charles Dardonner - Department Head - Environmental Occupatfioms

22. Harold Kort - Associate Department Head - Envffoumental Occupations
'23. Larry Wi111s - Director of Career Education

24. Direct Mailing Company

25. PIP Mailing Company

26.- Land Mailing Company

Interviews

Leo Cron, Superintendent, lowa City Water Pollution Control - concern survey
development . z "

Harry Boren, Superintendent from Kater/Wastewater - survey devedopment.
Norm Maranda, Assistant superintendent - survey development.

George Milligan, Superintendent, Cedar Rapisis Water/Wastewater Plant - survey
developnent. .

Survey Development

buring the past four weeks the followiny progress on survey development has
baen made. A

Revisement of the instrument af@er befng randomly _ field tested by some

20 operators, supervisors, and advisors. In this final revisement each of the
four major categories were somewhat revised, while the sectfons on management
.and human relations recefved major revisions. Besides feedback from the field
test, additional empertise and critique was obtained from the Advisory Committee
in the form of interviews. Tiis plus pertinent 1{terature and the curritglum
developer's arm expertise served as the major source for revisement. Valuable
fnput was also received from curriculum developar Margaret Poorman and Davee
Bunting. Mike Kelly assisted {nput on cover page. :

Present lhrvqy $tage

Currently the survey has been typed and awafts only final polishing. The-
Direct dafling Company (who has been awarded the job) has recefved the necessary

Q
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papar for printing. Estimated mailing date 1s projected to be Dec. 24, 1976.
The twé necessary requisitions have been prepared. Requisition approval is
st111 pending, A letter was sent to Jerry Leibold, editor of the joint

" newsletter, Iowa Section of Amerfcan Waterworks Association and Iowa wWater

Pollution Control Association in regards to announcing the survey. It {s
noped that the adaitional publicity in advance of the actual survey will
result in greater survey returns.

Survey returns are projected to begin coming 1n during the first week of

January,
. "‘._,.-.-“"

Alternatives to Poor Returns

Tuis curriculum developer and Charles Bardonner discussed the possibility of
poer returns which in this currfculum developer's estimate would consist of

~less than 10% or 300. If such were the case the following options were

discussed.

1. The use of a follow up letter to those non-returneess.

2. The use of a letter to the manager or superintendant of each plant asking
them to talk to thair men personally about completing and returmning the

survey.
3. The possibiligy of giving CEU credit was discussed but did not receive
approunal. :
Uata Analysis and Copputer Programming ¥

Arrangemeats have been made with Dick Alt over the statistical analysis to be
employed. tach alternative for every question will receive a percentage
breakdown. Tine results will then be further analyzed and broken down over 58
categories. Mo confirmed time length or finishing date for the completion of
tue computer analysis has heen given. Factors affecting completion time are
lengta of survey, number of surveys returned, available working hours of
computer and key punch work staff, and number of other projects ahead of

tiis one and their lengtn. :

Preparation for Curriculum Revisfon

Initial efforts nave been made to schedule appointments with the staff to

discuss the present existing water/wastewater curriculum and present teaching
methodologies. Such arwmangeiments will apparently be made on a one to one basis
on each instructor for a different schedule. This does not appear to present any
problems at tue present time. Unfortunately the existing currfculum (modular)
has only been in effect for one quarter, and has not been established. This

part of tne pre modular program may have to be used for reference purposes 1n
establisning tiec new curriculum. :
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Fulfilliment of Project Objectives

9. ldentification of nacessary math and reading skills for entry fnto the

Water and Wastewater Tecihnology Program. »

Oevelopment of a testing progrém to determine the math and reading skill
of students requesting admissfon into the Water and Wastewater Technology
Program. t

o))
.

7. To develop and pflot a multi-level variable entﬁy—ex1t developmental reading
and matn program witn Water and vastewater Technology subject matter
orientations for grade lovels six thrsugh thirteen. '

Initial steps have been taken by tne curriculum developer and Jan Swinton to
secure the above objectives. Although in reality a math test {s presently
cvailaole witn Water/uastewater subject matter orféntations future workshops

and follow up meetings are to be scheduled for January and February where the
staff readfng and math specialists along with the curriculum developer will ~
work together on this matter. Jan Swinton and others presently developed
tests identifying math reading skills to be later incorporated into the Water
Wastewater subject matter setting. In addition the currdiculum developer has

contacted Pat Powers of the EPA.

For the purpose of obtaining a 1ist of all current Water/Wastewater schools in
the U. S. This can provide valuable information on. reading math skills

identtfication competency levels in existing programs.

tstablishing a General Qutline

At the request of Charles Bardonner and out of necessity, fnitial efforts have

been conducted towards the formalizing of a general outline for the project.

Tnis outline will contain developmental, fmplementation, evaluatfon concerns of the
project. The purpose of this outline is to incorporate the general project schema
(what needs to be done) witi.a tentative approach (what will be done). This 1s
important because it establishes a future direction of activities.

Sunmary of Significant sAccomplishments

1. Completion of survey instrumcnt
<. Inislating the coordination of math and reading éhill development.
3. Preparation and arrangement of data analysis of survay.

4. Beginning preparations for currfculum revisions.

ol



Original Survey Form




" IOWA

STATEWIDE SURVEY OF
KNOWLEDGE & SKILLS

NEEDED BY
WATER AND WASTEWATER
OPERATORS
1976

" KIRKWOOD

HRITY G0l g

CONDUCTED BY
THE WASTEWATER PLANT OPERATOR TRAINING CENTER
KIRKWOOD COMMUNITY COLLEGE




L

Dear Operator: P |
The water and Wastewater Training Center at Xirkwood Community College i+ trvina to nrovide students at Kiixwood. as well as operators
Yike yourself, working ir the field.ﬁith a kind of training that is related to the knowledne and skills needed by oneragofs on the job.
In order to deteﬁnine the knowledge d;ld skills needed by Operators on the joh, we have developed a statewide Survey of water and wastewater
operators. This survey is enclosed. The very fact that you are working in the water and/or wastewater field in lowa, enables you to make 2
significant coﬁtribut'ron to this survey. Your responses to the enclosed survey}n‘ll help provide information about what operators are actually doing

on the job. Please respond-ta each-survey item in’ terms’ of what you must know or do in order to best perform your job.

" Your responses'will be held confidential. Please complete the appropriate portions of the survey and return it to us in the enclosed : ‘

envelope, (return postage i3 already paid.) ' ¢

We realiz"e‘thét'you are busy. but_we hope you can find the time to give us the benefit of your experiences. We hope that the result of
your effort and ours will be a more practical and effective 'training program for future, as'well as present operators. Ahy questions concerning the
survey or training project may be addresgad to the curriculum developer or other project staff member by phoning, tol® free 1-800-332-8156. Thank

you for your cooperation.

Charles B. Bardorner Gary Feldman

Department Head Curriculum Developer

Environmental Occupatiuns R Water and Wastewater Training Proiet
Kirkwodg Community Colleqe Kirkwood Community College

-

Date

OPLRATOR INFORMATION

Please complete the following informiation about the plant or plants where you are emploved and about voursel¥:

' 1. lare of plant{s) R

2. Classification of plant{s) a. I c. 11 - . Other

b. [l d. 1V

— -~ e e e - -

3. Your certification type or types and level or levels.

Example: Wastewater, Grade 11

water Treatment, Grade [

4, Grade |
b. _ Grade il
. Grade 11: o
d. _ Grade 1V _ ~
e. B e
4. Time, in years and months, vou have held each certification level indicated above in Item 3. 7 -
a. - e
b. e e : e _ ‘ .
c.

5. Please indicate the area or areas in the list below in which vou are principally employed.

a. ___ Wastewater. both collection and treatment . .

b. _____ Wastewater collection

o __ Wastowater treatment

d. ___ wster, -oth treatment and distribution

g. ____ wWatur treatment

“f. _____ Water distribution .

9. ____ Other (Please write name of are: here i » ‘ ' )
O
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/ .
6. Time, in years and months, you have wurked in the area or areas you indicated in Item 5 above. Please write name of area(s) and number of vears

and months worked in each.

a.
b.
. - ’ 2 -
7. PIeas; indicate if you are working part time or full time. .
a. _____Part time ) ) '
b. ___ Full tine - ) .
" THANK Y0U FOR PROVIDING THIS (NFORMATION - '
Please see the ‘nstructions below to coﬁtinue. . -
GOOD NEWS!!! N ’ ‘

1t will not be necessary for all operaters to fill out every item in this survey. However, it is felt that certain manaoement and human relations
knowledges and skills are conmon to all four occupational categories: Wastewater Co.lection, Wastewater Treatment, Water Treatment and Water

Distribution. For this reason, we are asking every operator to complete the following management and human relations sections.

!
Below, and on the following white pages, are listed a number of management and human relations krowledges and skitls to be performed bv manv
operators.

. For eich item listed. please chock the Lox which shows how often vou are required to use the knowledae or skill indicated.

“HGW OFTEN
NEVER - Check this box in the How Often column if.you do not use this skill or knowledge in your job.
ONCE OR MORE A DAY - Check *nis box in the How Often column if you use this knowiedge or skill at least once a day on your job (365 times ner vear).

~

ONCE OR MORE A WEEK - Check this box in the ow Often column if you use this knowledge of skill at least once a week on vour job (50 times ner vear)'
r

ONCE OR MORE A MONTH - Check this box in tne How Dften column if you use this knowledge or skill at least once 2 month on vour job (12 times rer vea

* ONCE OR MORE A YEAR - Check this box if you use this knowledge or skill at least once @ year on voue job (1 time per vear).

Then check the box which shows if you understand the knowledge or skill indicated.

DO YOU UNDERSTAND HOW TO

“YES - Check'this 5ox in the Do You Understand How To column if you undesstand thic knowledge or understand how to do this skill.
NO - Check this box in the [o You Understand How To column if you do not understand th}s knowledae or do not understand how to do this skiil.

Afterwards chack the box which shows how difficult it is to possess the knowledpe or skill indicated to successfullv perform the task.

HOW DIFF]CULT
VERY DIFFICULT - Check this box in the How Difficult column if this knowledge or skill is very hard to acquire.
FAIRLY DIFFICUL? - Qheck this box in the How Qi'Fficult column if this knowledge or skill is fairly hard to acauire, but you are capable of it.

NOT DIFFICULT - Check this box in the How Difficult column if this knowledge or sk111 is easy to acauire.

- ) B .
Finally, check the box which shows how important to plant operation your having this knowledge or skill is.
HOW IMPORTANT , -t
]
VERY IP'PORTANT - Check this box in the How Important column if you must have this knowledge or skill for sucressfu] job perfnrmance.

FAIRLY IMPORTANT - Check this box in the How Important column if,.al] other thmgs being equal!, vou hav'lnq, this knowledge or skill_would probably
have successfu] job performance before an emp]oyee or employer not having th1s knowledge or skill.

NOT IMPORTANT - Check this box in the How Important column if you do not actually need this knowledge or skill to have successful !Ob nerformance.
) Please be sure to check each of the 4 columns for each skill unless you never use the knowledge or skill. If you never use the knowledge or ‘
ski1) on your Job, check “never" only, and go on to the next skill or knowledge.

Pleate answer each question truthfully and carefully.

[mc : - 4
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. How Often Db You Understand How To Knowledge or Skill How Difficult row Important

—g

glt

J

i

Y

f

[
> e
& -

Once or More 2 Year

Once or More a Month

Once or Mare a Week
fficule

Once or More a Day
—~——
Fiirly Important

Very Difficul
Very Important
tiot In:portant

Yever
Fairl
Not

Yes ] No

!

MANAGEMENT

Determmine services needed

[dentify sources for service

) Compare quality and costs of services

(Order services

heep service department records

Determire consumable supplies needed

ldentify wources of consumable supplies

Compare quality and costs of consumable supplies

Order consumable supplies

' ) Determine repair parts needed

ldentify sources of repair rarts

Compare quality and costs of repair parts

Order repair parte

Prepare_spec:“ications for bids

Prepare requisitions or purchase orders

{ Approve requisitions or purchase orders

{ Keep records of purchase orders

Check invoices for receipt of material ordered

Approve invoices for payment

Lgke inventories

Jfelent standardizatinon of equipnent 4 material

\ Lerp “vsten operation records

keep system maintenance recnrds

Yeep equipment maintenance recnrds
“Maintain operating records ‘or State and
- requlatory agencies

Prepare daily and monthly reports

_Prepare annual reports

Identify needed capital improvements

| Review arihitectural and enqineering plans
Work with “onsulting anginears to solve plant

' expansinn or design problems

Promote plant =+pansion

B Promgle plant image - g
I |

Prepare annual budgets

ERIC et
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How Often Do You Understand How To Knowledge or Skill How DIfficult How Important

Once or More a Year
Once ar More a Month
Once or Mgre a Week
Ongm 5r Mcre a Day
Very Difficult

irly Difficult
Not Difficult
Very Important
Fairly Irportant
Not Important

Never

T3

Yas No

Prepare long-range plans

Plan, implement and evaluate qnal achievement

ldentify staffing needs

Recruit employces P S,

Select new employees

_JLvaluate ¢ yee performance

.Discipline employees

| Discharge emp)oyees

| Train employees

[P S— J SR O U S P

Feep records of employees

—_— 4 ———t—

Porsonally oversce employee activity

| Personally oversee nlant activity

Fill out discharge pe . - —
tncourage and promot. prutesiions
{short courses, v¢. Ls to other plant:
Maintain public =-iation. with eple o,
goyernment, fad stryoant o onnd Ly

Megotiate sal: o ot
Heaotiate ter= anc o lion. of eopleement
ot cthers

State or expls 3 promot. . nal onlic

Establish work pr Lirs

| Assiqn responsibili., :n others

Prepare time sheets

[nform _employees of their working sithedule .

——— e

Prepare pavroll recoras

! Perform utilitv accounting ) .

Ta.c meter readings

Comnure water losses with water production

oot H‘L—- . Uetermine power consumption

Compare expenditiivs Lo income

Jetermine manpower COshs R

Determine fuel and power costs

Determine mainterance and operation tosts

.
'

! ; :

. Getemine equipment costs

Determine training costs

RN ’.,-.__v_._.... PO AS Y S
) Daterrine miscellaneous costs

el Record utility accounting

— O ‘
"_E MC Ao l Caleulate water bills .

S - " i
L1 _ i File information, reports and records Sb i {




. How Ofter Do You Understand How To Knowledge or ki1l How Difficult How [mportant
T
' - ) n
slsldlz
g X X [ : tx
Ny L m L¢] o a - ;c_: 3 o
-] W aQ 1 — - — |- (&
sl6ls | J(weqd £IR S
F|l¥ | ¥ | s i I I
ALk gl (8
s|c|s |s o I B El.le
b vie |l o - € ' B e
* > o o O v Fll - o= | 4o
? = - a a Q
= |S|& (&S Yeu No LR 2128
[P NS SR S § 1 HUMAN RELATIONS
!
R T U . Conduct plant tours &
..... S R L Prepare press releases
: Inform public of upcoming problems (imain
N .. Lo l flushing, service intarruptions) e
I
_— _ . “ _|_Respond to "outside” complaints __J_
R IR SRS US _Use telephone
! e Write letters A
JIUUINN FN R . - Socialize with fellow emplovees .
U - e __].Deal with cmployee's grievancens B
i
[ RV SN S SR SR BN fncourage employees to ask _questions

. _‘___l e b Promote morale of subordinates

Communicate with superiors

| Ask nuestions when necessary

~ L< L o Express problems or qrievances_ _
i

! : : Establish oral communicatien -

— e b e e e —————— e

Promote morate of fellow workers

Belong to a community service club

! _Take rcide in work performed

Maintain openmindedness to rew methods

Commuicate with subordinates J

_J ' Communicate with fellew workers

Dress appropriately for the jcb

Ab_gr
|

Exercise self-control in trying situations

A Maintain honesty and inteqrity

Demonstrate initiative

Volunteer for work which is not described as
a_part of my job

Work with 1ittle or no supervision

- | Like my job

e S i

* Use trmn afficiently

L - H Id Work with women

w \ Work with handicapped persons o
) " Work with persons of different reTinious

depominations

Explain plant operations

ERIC

. ‘ . l} B
t ¥



-6 -

You have almost completed the sectiun on management and human relations. [f there are any knowledges or skills pertaining to papaasmant or

human relations which we have overlooked, please list them below, Also, please check the box which shows how often you are required to use the
hnuwledye or skill indicated.
Then check the box whici shows if you understand the knowledye o skill indicatzd,
Afterwards check the box which shows how difficult 1t s to possess the knowledge or skill fndicated to successfully ped T the task.
Finally check the box which shows how Impartant to plant opevation your having this knowledge or skill is.
Please be sure to check each of the 4 columns for each skill unless you never use the knowledge or skill. [If you never use tie knowledae ar

skill on your job, check 'hevet only and 9o on to the next shill or knowledge.

Then read the tollowing directions:

~
How Often Do You Understand How To Knowledge or Skill How Difficult How !mpn-tant
Fal -
TR
£ Al
b - e
~ s W i
QL (o] o b -
- X 2 .:; : :}
il ™ m Ll :4‘ 3 - #é t-‘ s
E = c k4
8 :) S &J 8 Y- r; 8 Q u ‘
elE|a]e clele sle e
-3 X 3 ¥ bt a t é L 8
(% [ (. i —
Lo q a {_ a3 : ,,‘: b
>, ™, -
eI Y ol e o I Y
o C [ o (- N LY el (=] _‘1‘ o i—_
= & e <3 Yo {0 = | u |z P I VO
DR S R S S

\
;
i
!
!

- [
U DR [ SR R
You do not have to conplete every it . the remainder of survey. We only want to know about the areas in which vou are workina, If your

job is in the area ot:
Wastewater - turn fo the qreen pages Page 7~ 7).

Water - turn to the blug pages (Page 20
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WASTEWATER TREATMENT

Hulow, and an the toltowtng yellow paqes, are listed a nunber of knowledaes and akitls Lelleved to he needed by 3 wastewater treatment

opevator on the job,

For each ftem itated, pdease check the box which shows how often you aFpn regquired to age the knowledae o1 Gkil!l nmu”l-.]

fhen check the box which shows (f you understand the knowledae or skl ipdcatad

A terwardy oheck the box which shaws how dieficult 1t 14 to possess the bagwlodte or skill andivated to successtulldy nerform the tasvk,

Finally cheek the hoy which shows how important to plant queeratton your having thye knawledge o okt gy,

Please

beosure ta check each of the 4 colymns tor pach <hill unless you pever gve the bnowledge or b {11

19 v nover e the knowledoe
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How Often

Once or More a Year
Once ¢r More a Month

Never

Once or More a Waek

Once or More a Day

Yes

Do Yeu Understand How To

e

-15 -

Know icuge or Skill

How Difficuit

How

Importa

nt

/ -—-——‘_l ’
[ SURVEY (] ’ '
PARK
EX PRESS ‘ HERE

[O)

Yery Difficult

Fairly Difficult

Not Difficult

“Véry Important

Fairly Important

Not Imbortant

.

4

GET SOME COFFEE

" GENERAL SKILLS

Identify potential safety hazirds on equipment

Identify varfous hand and nower tools

Seleci appropriate hand ai.J power tools for
specific jobs

Store tools properiy

Wear appropriate clothing

Provide proger ventilation when needed

Appiy wood and metal preservatives

Ciean and oil electric motors

Replace fuses

Replace electrical switches

Wire simple electrical cirzuit

Install electric motors

Reset circuit breakers

Repair broken electrical wires

\

Replace ' |nting fixtu-es

Repls . electric motor belts and puileys

Cut weeds and grass around buildings

Replace water pipes

Repair faucetg

Replace vdalves in water system

GENERAL LABORATORY KMUWLEDSE AND SKILLS

Use safety precauntiuns & procedures necessary
to work in a laboratory

Use first ald techniques necessary toc care
for minor laboratory accidents

Properly handle hazardous materisls

Add acid to water

Cbserve fire requlations regarding storage of
explosive or infiarmable materials

Use different types of samplinq devices

Practice personal hLyqgiene when handling
wastewater

Hear proteciive.clothing during the.collection
of a sample

Collect a representative sample

Prepare o niluted sample solution

Select an apy -~ -iate sampling location

Select representative sampling times
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OPERATE A: B
pH meter

Analytical balance

Spectrophotometer

Specific Ion meter and electrodes

Microscope

D0 meter

TEST FOR THE PHYSICAL QUALITY BY: -

Turbidity

Color

TEST THE BIOLOGICAL QuALITY OF WATER BY: ‘

Total colifoerm by membrane filter method

Total coliform by fermentation tube method

recal coliform

Fecal streptococci

THE LAST OF THE
WASTEWATER TREATMENT!

TEST FOR THE CHEMICAL QUANTITY OF: ALMOST THERE:

Arsenic

Cadmium

Chiorides

Chromium

ol Copper

Cvanide

Tron

Lead

} Hanganese

Mercury

Nitre*'»

Orqanic pesticides

Selenium

| ] Silver

Sodium

Sulfate

L Zinc

| ! Phenols
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Thank you. You have conpleted the appropri.te survey section(s) on wastewater.

in the envelope provided and mail it to us, within one week.
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If your job involves wastewater only, please nut this survev

If your job includes water, please turn to the blue pages (Page 20 ).

KEEP ON TRUCKING
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You have almost completed the section on water treatment. [f there are any knowledges or skills (used by you in water treatment), which

we have overlooked, please list them below. Also, please check the box which shows how often vou are required to use the knowledue or skill

tndicated, _
Then check the box which shows 1f you understand the knowledge or skill indicated.
Aftorwards check the Lox which Shows how difficult it is to possess the knowledge or skill indicated to successfully perform the task.
Finally chéck the box whicn shows how irportant to plant gperation your having this knowledge or skill is.
‘ Please be sure to check each of the 4 colurrs for each skill unless you never use thelknbwjedge or skill. If vou never use the knowledge or
_ski]l unoyour job. cneck "never" only and qo on to the next shill or knowledge,

Then recd the followiry directions,

How Often Do You Understand tow To Krowleage or Skill How Difficult | How Important

U ) WU - S SR —

Once or More a Year
Once or More a Month
Once or More a Weei
Once or More a Day
Very Difficult
Fairly Difficult
Not Diff.icult

Very Important
Fairly Important
Not Important

Never

| I S R

___._1 . - - - : l;

——— [ S

Thank you. You have complated the survey sect:on on water treatma~t. [f your job does not invpive water distribution, nlease put this survey.
P _treatmant

in the envelope and mail it to us, within one weeh. If your job includes water distribution, please comblete the final section (pink pages)
beginning on Page 26 . -
— oW }7/_\ KEEP ON TRUCKING
@ ® | MAIL U S ’ . S
0 ME et :
w MAL | SURVEY .
EX PRESS
© —®
)
Q o ~
B o/
ERIC i

Aruitoxt provided by Eic:
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WATER DISTRIBUTION

Below, and on the following pink pages, are listed a number of knowledges and skill. believed to be needed by 4 wote. Jdistribution cperator
.n the job.
For each ftem Tisted, please check the pox which shows how often you are required to use the knowledge or skill indicated.

~Ther check the box which shows 1f you understand the knowledge or skill indicated.
Afterwards check the box which shows how difticult it is to possess the knowledae or chill indicated to successfully perfarm thae tas..
Finally cneck tne box which shows how important tu plant operatton your having *his knowledge or skill is.
Please be sure to check edcn of th columns for each +ill unless you never use the knowledne or skill. ! you never use the knowledae rr

skill on your 1ou, check "never” only and 3o on to the rext skill or knowledge.

Please answer each question truthfully and caretully

'
~ Huw Often Do You Understane How To Knowledge or Skill How Difficult How Tmpartant
o -
s el 3| = FEEP 04 TRUCKING
® | ol o) o
> X x o
L o ¢l e . = -2 T 3 -
i2lelsle R e S1<eys Sl% (g
s s s L ol IR I L8 la
L5 15155 SURVEY =1o s 215 |8
Eiiu o | oo EXPRESS 21 >15 = > g
3l gi8ie 5= ls S
E !c"a S |o S i Yes o ', o E ° S |= |%
' e o L
SRR VRS SO S IR R R O R © R Rl b _
4
WELLS ‘ % =)
- —d - U _ R — ——
: I o Pertsm water leve! test e Y R .
D - o I Mncoin water Teve re. rds ;
ol Read fiow meters —— 1o
L .l Operate electric well pumps B
1 i
S _ L ”_;J_m_ . lipecate auxiliary driven pu., . )
) l | TTa-form rgutine high 1it pump maintenance
Lod . iy Lmenge  acking, grease)
' : Prrorm myjor pump repalr (renlace Sjeeve .
R . . jbear rgs etc.)
i ‘ \
s e _[Maintain flow recnrds
! !
o J_ N A N I I S Onrerate plant uontrol valves L
| _{Maintain glectrica) pump controls
WELCOME TO WATERMAIN
POP. 13 SKILLS & KHOWLEDGES
i N A I WATER MRINS I -
| . | Perform hvdrostatic leakage tests
4 Cisinfect new installation .
Maintain main leza’fon records . . 4 .
Inspect constructiun : _
,,,J_,,,.,A_,,, . ilocate leaks J_ " l
B I S t«cavate trench for main repair ] —
L Use backhoe or other power trenching equipment )
. I Install renair clamps or slesves
L M I :
{'I'.' L _|Prepare or repair lead fointe '
N , :
A Magintain leak records . J
v’ /T 1 i - ' t -
; |
7’ Thaw frozen main with electric welder L J ' _‘L
- | {
f L - Mrintain pressure relief valves [
] )
J
| Maintain varuun reliefl valves | 1 o
- Q ——= i = -— -
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|
How Difficult

How Tmportant

How Often 0o You Understand How Jo Knowledge or Skill
£’z
- - 4
2188l =
> |lx | x| o » b
o || o} bl B O sle |e
o @ = _- - < [
515185 3 E3 £lg |8
F|E{F]= hall IO e 2|E |8
R S| o E ElT |
. . - ol
g|lvlefaola ol I3 gl I
> [ o (S o
2185|8188 Yes . No 21212 gﬁzo
" [ SYSTEM VALWLS
. Determine type of valves
R N T R _ Determine location of new valves
~ install valves )
-
I S N __|Exercise valves periodicaily
N Repair defective valves
3
i L Main{ i+ valve location records
Maintaih valve repair records
. install tapping in valves
|
1oL o HYDRANTS - H ‘ |
!
o Dete ine type of hydrant
o Determine hydrant location
Install new or rep]a_éement hydrants
o Perform periodic inspection
o iPerigm periodic flushing
Repair defective or damayed hydrants
1 Maintain hydrant locatior records
R T _ M¢  tain hyarant repair records
Perform flow and pressure tests _
SERVICE CONNECTIONS i
Determine size and location of services
rer’orm tapping operation
N
L Install corporation stops :
| N i
A ! [nstall service  lateral
l i Install curb stops
Inspect installation of service connection
Locate leaks in service
Maintain service location records
| Maintain service repair records
e | o R | Thaw frozen services - . —
+ —] | s———————
| c—————————a
i I —
) STORAGE FACILITIES (RFSERVOIRS, STANDPIPES,
b ELEVATED TANKS)
. i
! Maintain water level indicaters
_ Q l Maintain telemetry equipment t
&1
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How Ot ten [Jo You Understand How To knowledqe or Siill How Difficult How Important
— et s - - - - . e S Tl o T -
1 l ( [ [ ,
NN '
I w )
[1+] = w l hY 1
o g | W o
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' o Maintain water level control equipment i
bov b e p e - - sarntain water level control equipment . T --._4(._._._
B S O IO SR SR U Partorm periodic inspection of storage unit {4 L | ’
. : I I A S |\ lean storage wnmit L] ‘________}_________
e b i
B [ S S S _Hpg_r_a‘te cathodic_protection devices e _
... Maintain cathodic protection devices .
e i e S A S e N 1thodl res .. S -
_____ . | T ) . I _MLASUR! ?-’j;:_T__f_f)“Sl_l E DISPLACEMENT METERS.
o | R N L Ioatall L.dS[OlHCT’ water meters o _
. I IO R . . } Pead customer water rieters
AL o | Perdorm periodic accuracy tests ] — —_—
I A RN S e e | Repair utility owned water nmeters e i e
S I A I ) . Mainroin meter records ——— -
R I S S OIFFCRENTIAL PRESSURE METERS (VENTURI & NRIFICE)
R N S B | Perforn routine maintenance .
I T O O T D AU A _AATERTREATHENT | /\& f&:
B . R E [Haintain Time-sode ash softening equipment |
Uperate zeglite filters _
R 4o Uperate Zeoiite vallers 0 __ S
. S o M Madntain zenlite filters
l perate-aerators
DR WU SN S § SV I e bR )
R A e Maintain aerators N .
+-
o y,.ﬂ.-.%_..,.,_,-. bl Operate taste and odor removal equipment
R N R N WU S S I | Maintain taste and'odor removal equipment =~ | ! .
. RO W SO SR SR CHEMICAL TREATMENT 3
(A .d chemicals to feeders (fluoride, chlorine, R
bl carbon black etc.) __ I By
b _ I DR E Determing Loner dosage - b
L o1 0dd dry chemical fe*eder) e .
S TR Y R T S D b Adyust feeders for proper d0sage . 1
| Maintain chemicals used record [ R
[ Parfnrm periodic mdmtenanro of e
) 1 ety e A %lalrem)_ . o
| Perfore repairs of fred equipment - I A U R R '
' o2 -
N B IO T MATHTENANCE e _'___________'__._N_J__Q’ . o
0 - I~ - ; : \
I Maint building (interior f equiteient) 1 L I
N S »”—WT e g . St obuzlding (antlerior. A 2quliai e -
b e oo L Madntain grounds .(.C._L.L@i_"l_’]f.aﬁ?.s__t.'i",f’_‘ﬁ'_".fﬂ.jf.e?ﬁj-_-_.__..L.-, Lo _L‘
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Survey Findings
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The following pages contain data which identifies the percent
of grade levels I, II, and III operators who perform the tasks
listed in each of the six sections of the survey. A sumrary

of the findinge for each section is included at the beginning

of that section.




Rationale

The Kirkwood Community College Water and Wastewater
Training Center is in the process of developing a competency
based program for training certified water and wastewater operators.
The purpose of this survey is to establish a list of the tasks
which existing water/wastewater treatment plant operators
perform in Iowa. Those tasks which grade level I, II, and III
operators identified in the survey as being tasks performed on
& regular basis, serve as the competencies to be taught in the

water/wastewater training program at Kirkwood.

Objectives
The overall purrose of this project is to develop a
competency based curriculum to accommodate a part-fime program
and a full-time program in water aqd wastewater treatment plant
operations. |
The spacific objectives inclﬁde:

1. To identify competencies levels necessary to enter as a
grade two plant operator.

2. To establish a competency based guide for developing a
program which is flexible enough to accommodate a part-time
and full-time students.

3. To develop competency based curriculur guides that are
flexible enough to be adopted to group cr self-paced
instruction methodology.

4. To examine and refir . the existing curriculum structure and

materials.




Format

The survey consists of six generél areas: (1) Management,
(2) Human Relations, (3) Wastewater Collection, (4) Wastewa .er
Treatment, (5) Water Treatment, and (6) Water Distribution.
Each of the six areas contains an inclusive comprehensive number
of tasks performed in that area. Oprerators were asked to respond
to four questions about each task. These questions were:
1. 1Identify the frecuency which each indicated tasks were

performed.

2. Identify the importance of each task.
3. Identify the tasks which they could perform.

4., Identify the tasks which were seen as necessary.

Population
Approximately 231 operators responded to this survey.
Many operators hold certificates and jobs in both water and
wastewater treatment plant operation. This created a total of
831 respondents for the survey. A detailed numerical description
pf the number of responses mdde by grade level and pZant task

areas can be found on page

Method
Individu-1 responses t« the frequency section of the
survey were averaged by grade level for each task. Averages
were established for grade level I, II, and ' III operatoOrs for
each tack of the survey. This data was compared to a parallel
form on which individual instructors identified survey tasks for

which they had teaching responsibility in the existing program.

&'
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Data was gathered for éll courses aad from all instructors.
The tasks done by the grade II oOperators were compared to
tasks taught in the existing program. The revised program evolved
from a group of instructors meetings. The following pages
summarize the findings for each job area identified in the

survey.

Findings
Because the findings of this survey are so extensive,
the data presented in this report represents only the findings
for the first (of four) questions identified previously
(i.e. identification of the frequency which operators performed
each of the tasks). This data indicates what percent cf the
operators (by their grade level) perform each task listed

at least once a vear oOr more.

Survey
A cooy of the surv - form is included at the end of

the findings section.

o
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The following table identifies the total number of
operators who responded n each of the six areas oi work surveyed.
Operators are gecrup~,d by operator grade levél, job aréa employed
and total operators. Some operators hold certifigation and jobs

in bnth water and wastewater, which caused more responses than

Vs returngd

identified in the 239 sur .
B FULATION

ve
REAKDOWN OF "OPERATOR P

Grade 1 Grade II Grade III Total
Management n=73 n= 95 n = 40 N = 208
Human Relations 64 93 41 N = 198
Tc.al Responses Ni = 137 No = 188 N3 = 81 N, = 406
Wastewater Collection 32 43 13 N'= 88
Wastewater Treatment J1 55 27 ] N= 113
Total Responses N, = €3 N,= 98 Ny = 40 Np = 201
Water Treatment a8 56 17 N = 121
Water Distribution a2 48 13 N = 103
Total Responses N1= 90 Npo= 104 N3_= 30 N, = 224
Totals by grade levels Np = 290  Np = 390 N3 = 151 N, = 831
N = Total number of operators responding by job area
n = Number of operators within each individual job levels and grade
level.
Nl, 2, 37 Sub area totals by operator grade level and grade level.

Np = Total number of operators responding to a job area and total
survey.




PILANT MANAGEMENT

In the plant management section of the survey identified
73 poten ial tasks. Ninetv five (95) grade leve. JI operat>rs
responding to the survey indicated that 60 o. the tasks w:uie
actually performed in lowa plants by 25% or mo:re of the grade
level II operators.

The water/wastewater plant training center at Kirkwood
‘initially addressed (54 tasks) 74% of the original 73 tasks
anda 87% of the 60 tasks‘identlfied by grade Il cparators.

The revised program will include 54 of the 60 tasks which
grade II operators identified as being significant tasks. That
means the program will teach 90% of the 60 tasks in.its management
courses.

| Six additional tasks were included in the revised program
because some grade I and II operators are performing superintendent
functions. The center is training grade level II operators and

not superintendents.

Q . oy
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—°‘ | Tperator T
Grade
Question Level
Number _ _ MANAGEMENT 1 11§ 11l
1 Determine sr.rvices needed 70 | 81 | 82%
2 Identify sources for service 60 74. 74
3 Compare guality and costs of services 150 |63 163
4 Order services 55 § 70 | 64
5 Keep service department records 50 | 69 | 64
6 Determine cbnsumab]e supplies needed 59 { 73 68' _
7 Identiﬁy sources of consumable supplies 54 | 65 | 59
-8~ -Compare quality and costs of ;onsumab]e supplies 52 160 |53 4
9 Order consumable supplies needed 67 172 . 70
10 Record use uf consummable supplies 39 64_[ﬁ39 _
 11 Determine repair parts needed 71 | 84 | 90
12 Identify sources of repair parts _ 69 | 75 | 31
13 Compare quality and costs of repair parts 50 | 63 | 49
14 Order repair parts 67 | 69 72
15 Prepare specifications for bids 13 117 | 10
16 Prepare requisitions or purchase orders 33 ] 52 | 46
‘17 Approve requisitions or purchaée orders 25 “38 16
18 Keep Eecords of purchase orderé 36 | 50 | 41
19 Check invoices for receipt of material ordered 62 | 72 | 72
20" Appruve invoices for pavment "9 | 39 | 36
21 Take inventories 55 {71 | 60
22 Select siandardization of equipment & material 31 -48 41
23 Keep system operation records 70 .1 80 | 78
24 Keep system maintenance records 60 | 72 | 72
25 Keep equipment maintenance records 50 | 69 | 72




) Operator
. Grade
Question . Level
Number MANAGEMENT . 1 IV IIT

Maintain operating records for State and regulatory
26 agencies /1 174 160
27 Prepare daily und monthlv reports 73 177 |80
28 Prepare annual reports . 47 145 |28
29 Identify needed capijtal improvements 42 |48 |38
30 Revier architectural and enginzering plans 32 |40 | 38

Work with consulting engineers to solve plant
31 | _expansion or design problems 38 _[50 |49
32 Promote plant expansion 31 |45 |33
33 Promote plant image . 56 | 62 |58
34 Prepare annual budgets 34 127 119
35 | Prepare-long-rance plans 31 [27 |16
36 Plan, implement and evaluate goal achijevement 27 130 vrgg___
37 Identify staffing needs 30 |31 |33
38 Recruit employees : 28 126 |15
39 Select new _employees 28 123 j23
40 Orient new employees 37 144 |56
41 Evaluate employee performance 33 140 |45
42 Discipline employees 28 |22 |28
43 Discharge employees 20 | 18 5 -
44 Train employees ' 41 | 56 | 64
45 Keep records of employees . N 25 | 27 |36
46 Personally oversee employee activity 35 | 53 |61
47 Personally ovérSee plant activity ‘ 49 { 61 77
48 Fill out discharge permits : 22 132 |31.

Encourage and promote professional growth '
49 {short courses, visits to other plants) 34 |57 |61

‘ Maintain pubiic relations wi<h employees, .
government, industry and community : 46 | 62 |67

3z




B T ~ | " Operator |
Question | Egsg?
Number ~  MANAGEMENT o . 1 IT 1 ITI
5l Negotia.e salaries of others _ 16_| 24 | 23
Negotiate terms and conditions of empTloyment -
92 | of others , .. v - 21 | 19 | 31
53 State or explain promotional policies 18 ] 27 129 | _
54 Identify needed operational changes 46 | 55 | 66
35 | _Establish work priorities {411 56 ] 75
%€ | Assign reSponsibility to others 32| 58 ) 58
57 | Prepare time sheets 28 | 40 | 54
58 Inform employees of their working'schedu]e 31| 35| 48
59 Prepare payroll records ' 16 | 14| 14
60 | Perform utility accounting 11} 12| 11
0! Take meter readings _ 56 | 64 | 60
62 Compare water los<es with water production 40 37 28
63_ | __Determir> power consumption 271 35] 36
64 _ | _Compare expenditures to income 21] 25 16
65 Determine manpower costs 171 20| 18
66 _Determine fuel and power costs 20 23] 14
67 Determine maintenance and operation cnsts 291 30 .26
68 Determine equipment costs o : 251 31} 19
69 Determine training costs | 13] 18] 20
) Determine miscellaneous costs 271 30§ 18
.71 Record uti]fty accounting 14 ) 0
72 Calculate water bills 171 13 0
73 File information, reports and records 57 64| 63




HUMAN RELATIONS .
The human relations s~ctions of the survey listed a
total of 32 potential tasks. The 93 responding grade II operators
ideﬁtified 31 of the 33 tasks as beiﬁq ones performed by more than
25% of the operators on a regular basis. Thirteen orf the 3;
tasks are communication skills develooéd outsi@e of the deﬁartﬁénf
and taught in the program to suit tﬁe‘ﬁasks performed by operators.

The original and revised programs contain 18 tasks

not taught in communications and complimented the 13 communication

AY

tasks.

The difference will occur in the efficiency of the
systeratic curriculum of the revised program over the former
program. Also, more coordination will exist between departments

on the kindsAof tasks to be taught.

~




a part of my job

N T T Operator
Grade
Question Level :
Number HUMAN RELATIONS o I1 | Il
i Ccnduct plant tours o 46 | 624 68
e Prepare pre.s releases 16 { 18] 10
Inform pubTic of upcoming problems {main
3| flushing, service interruptions) 46 | 53] 29
4 _I__Respond to "outside" complaints 51 77 73
5 _|__Use telephone 871 96| 95 \
6 ~HWrite letters 60| 57 ] 47 |
7 Socialize with fellow employees 63] 78| 64
8 Deal with employee's grievances 36 511 39
9 Encourage?emp]oyees to, ask questions 48 1 67| 66 |
- 10 Promq;e méra]e of subo}dinates 4] 59 54_}
11 Communicate with superiors /51 95| 85
12 Express problems or grievances 70 { 81 /8
13 Ask ques£ions when‘necéssuny 86 ] 92| 80
14 Estab]isﬁ oral éonmunicctinn 641 82 78
';_> Promote morale of fellow workers :EL__GB 66
- 16 Belong to:a community service club 48 | 43| 78
17 Take pride in work perforred . 831 89| 80
18 Maintain épenmindedness to new methods 75| 85 ] 76
19 Communicafe with subordinates 53| 751 76
20 Communicate with fellow workers 581 87 85
21 Dress appéqgriateLy for the job 841 8| 85
22 Exercise ée]f-contro] in trying situations 84 89 80'
23' Maintain Honesty and integrity 86 | 84 | 83
24 Demonstraﬁg initiative 751 83 ] 83
Volunteer 'for work which is not described as ‘
.25 ¢ 831 80 . 73



Operator

Grade
Question » Leve]
Number HUMAN RELATIONS I ITI
26 Work with little or no supervision 87 90’ 88
27 Like my job_ L o 78| 78 | 83
28 Use time efficiently 81 [ 85 | 85
29 Work with women * 52 | 52 ] 39
30 Work with minority races 28 | 34 | 27

! .
31 Work with handicapped persons 23 ] 17 | 19
Work with persons of d1fferent religious ‘

32 denominations ' 62 | 80 | 83
33 tXp]a1n4p1ant operations 80 | 85 | 80

35




WASTEWATER COLLECTION

There were a_tbtai of 62 tasks listed in the wastewater
coll;ctioﬁ gsection of the survey. The 47 grade II operators
identified 40 tasks of the 62 .as bnes performed by at least
25% or more of the operator on a regular basis. 4

The original wastewater collection program (1974 to
1978) included 45 (73%) of the 62 tasks listed in the wastewater
collection .section and 32 (8N%) of the 40 tasks identified as
valid operator tasks.

The revised proqrém will include 37 or 93% of the 40
valid operator tasks within the derartment. Three (3) additional
tasks will be tauaht outside of the department. Each of the 3
tasks are-one"of the 40 valid ooeratof’tasks. Two additional
tasks will\be inéluded in the program because of new requifementg.

The addition courses are:

# 29 p. 7, # 38 p. 7

The r-~vised wastewater collection program will he more
streaml’ned in design tﬁan the original by 11%. This means a
reduction of 8 tasks of little plant overation significance to
the learner. 'Rlso the number program skills proficiency level

has increased by at least 20% over the former program.

37




Operator

. Grade
Question e . Level
Number NASTENATER-COLLECTION"":T I JIT [ III
-1 Opérate-high velocity water jéi 9% | 33% | 23
2" Operate power rodder 22 |51 |53
3 Operate bucket cleaning machine 3 |15 |23
4 Operate ball cleaning machine 0 | 4 0
5 Operate sti]].camera (polaroid or 35 mm) 22 |21 |31
6 Operate TV inspection equipment 0 2 0
7 Operate TV grouting equipment 0 2 | o
8 Use backhoe or other power trenching equipmen@r 37 | 48 | 31
9 Open stopped main line 53 | 72-] 62
10 Open stopped lataral line 43 | 60 |62
11 Repair of main line 43 | 65 | 62
12 Repair of 1atera] line 44 | 60 | 54
13 Open stopped storm sewer line 40 | 56 | 46
14 Repair storm sewer line ) 80 | 41 | 31
15 Operate sewer tapping machine 9| 21 0
16 Remove cover from a manhole 81 ] 84 |92
17 Check manhole for oxygen deficient atmosphere 21 | 42 |24
18 Check maﬁho]e for toxic gases 251 32 |38
19 ' Check manhole for explosive gases 18 ] 32 {30
20 Inspect manhole for ébstructions 72 1 79 |77
21 Inspect manhole for inflow €9 ] 79 |69
22. Inspect manhole for infiltraticn 66 ] 74 |62
23 | Clean manhole 66 | 72 |69
24 Repair ménho]e 40 | 56 | 47
Bypass manhq]e for repair work 31 23 )23

an



T Operator
Guestion - ' Grade
Number ¢~ . : Level
WASTEWATER COLLECTION I IT ¢ I11
26 Raise manhole rings | 44§ 541 62%
27 | - Raise martioile walls 28] 321} 46
28 Lower manhole walls < ' 16 18| 39
29 Install flow meter in manhole ) 9] 16| 23
30 Operate flow metzi \ | ' 15| 33| 53 ‘
31 Monitor and record readings from flow meter o L33 77
32 Install prefabricated mamhole 6] 25/ .23
33 Smoke test manhole for infiltration and inflow 91 191 23
Smoke test sewer syStem for infiltration and ,
34 inflow | 6] 14| 23
35 Water pressure test sewers for I and Ik. ! 0 5 8
36 Air pressure test sewers for I and I 3 5 0
37 Ventilate manholes for safe entry ' 43] 54| 38|
38 Use breathing apparatus for safe manhole entry 12] ‘18 0
Inspect sewer Tines for mbstruction and
39 deterioration —_ 341 51 ] 61
Identify causes of obstruction or corrosior
40 of sewer 191 391 31
41 Implement sewer use ordinance 19] 22| 23
42 Enforce sewer use ordinance 31} 26| 23
43 Monitor industrial discharges 21y 37| 54
44 Sample in sewer system . 56 731 69
45 Inspect sewer construction jobs 40; 48| 45
Locate buried sewers and other pipes for .
46 excavation 50f 70| 46
A7 Operate excavation equipment (backhoe doze; ete. ) 37] 44} 16
18 Routine maintenance of sewer cleaning equipment 28] 55| 69
19 Maintain sewer cdﬁstruction equipment i8] 33| 23
0 Lﬂuﬂperate sewer system 1ift stations 971 70| 85

f)(\
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Operator
Grade
_Questdon Level
Number WASTEWATER COLLECTION I IT | III
51 Install 1ift stations ' 9 [19 | 8%
52 Use chemical sewer c]ean1ng_compounds , 44 |65 |41
83 | Update sewer system maps 25 49 |62
54 Use sewer system maps and sewer profiles 56 | 61 | 47
55 Operate sewer system grit chambers 15 | 56 | 54
56 Operate_sewer system grease traps ) 9 118 69
Maintain special devices [grit chambers,
57 grease traps etc.) 9 | 37 | 31
Use survey equ1pment (transit tape ‘ _
58 chain etc.) 13 | i8 | 62
DeS1gn sewer system add1t1ons (new laterals,
59 mains etc. 6 ]14°| 8
.,'—'//'
60 Make house connections 9 | 14 8
61 Line old -ewer pipes (plastic liners etc.) 0 | 7 0
62 Add zhemicals for odor corn.rol 22 | 78 | 54



WASTEWATER TREATMENT
- The wastewater treatment section of the survey contained,
?58 DoSéibie.tasks. The responding 55 grade II opefators |
identified 164 tasks of the 258 tasks as being tasksrﬁerformed
by at least 25% of the operators at least once a year.
The original program of 1974 - 1978 included 227 (B8%)
of the 258 tasks in the wastewater treatment section of the
30, vey. The oriaginal program addres-od 148 (R9%) of the 164
tasks identified by orerators ag beina regular tasks.
The revised program will ccisist of 162 (99%) of the
164 tasks identified oy operators. _One (1) additional task
(# p.) will be taught outside of ‘the department but in the program.
The revised pro?rag\z;}l_accomplish two improvements
over the former program: (1) It will narrow the large numbex

of tasks to be taught/learned by 65 tasks; and (2) Increase the

o
efficiency level of the program by at least 10%.

N
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Operator
‘ WAST WATER TREATMENT Grade
Question Level
Number GENERAL OPERATION AND MAINTENANCE I IT1 §J IT1
[
1 Operate screening removal equipment - 31%} 69%] 85%
Z Maintain screening removal equipment 25 164 | 70
Operate grit collection and removal
3 equipment ' - 20 § 58 | 81
4 Maintain grit collection & removal equipment 16 | 49 | 74
5 _ Operate flow control equipment 46 | 69 | 70
6 | Maintain flow control equipment 42 | 57 | 56
7 Operate flow measurement equipment 71 1 71 | 89
Calculate 6rganic Joads 39 | 58 { 70
9 Calculate overflow rates and hydraulic loads 22 | 38 | 52
10 Maintain flow measurcmentﬂéﬁyjpmgnt~_ 35 | 48 | 78
11 Calibrate flow measure equipment 22 | 36 | 48
Monitor control panels, gauges, instruments
12 for flow control and measurement . 48 | 67 | 81
Maintain control panels, gauges, instruments .
13 for flow control and measurements 35 | 37 | 63
Inspect screening removal process for
14 obstructions e 25 169 | 89
15 Inspect grit_removal process for obstructions 19 | 65 | 81
Inspect flow contro] and measurement process
16 for obstructions and interferences 39 | 60 | 67 ]
17 Operate valves and gates - ‘ 84 | 91 93
18 Maintain valves and gates 61 | 76 | 78
19 Remé!g, disassemble and repair valves and gates 32 | 62 | 59
Remove, disassemble-and repair screening
20 | _ process equipment L 10 | 38 | 55-
.Remove, disassemble and repair grit process
21 equipment - 3035 |44 |
Remove, disassemble, and repair flow control
equipment o . 19 1 33 ] 36
Remove, disassemble and repair flow measurement
23 | _eguipment 19 ] 33 | 44
24 Opera:e centrijfugal pumps 64 | 80 | 85
25 | Operats vositive displacement pumps : 25 46 | 70

102
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Operator
WASTEWATER TREATMENT . Grade
Question Level
_Numbe[r_ ... ___GENERAL OPERATION AND MAINTENANCE I IT | 111
26 Inspect pumps for obsfructions 61 | 80 | 85
27 Perform routine maintenance for pumps 55 182 | 89
28 Remove, disassemble énd repair pumps 42 1 64 | 70
29 | Operate backflow check valves 55 ] 75 |67
30 Inspect check valves for obstructions 61 | 75 170
‘31 Perform routine maintenance on check valves - 55 1 67 | 59
32 Remove, disassemble and repair check valves 42 1 60 | 56
33 Operate primary settlina basin 26 | 67 | 78
Perform routine maintenance on primary settling
34 basin (collector drives, collectors weirs etc. 15 { 60 | 74
35 Obtain samples from priomary clarifier 35 | 63 | 74
36 Obtain samples of primary sludge 29 | 53 | 56
TRICKLING FILTER
37 Operate trickling filter 25 | 56%| 78%
’ Monitor treatment performance of trickling
38 filter 19 | 47 | 63
Perform routine maintenance on trickTing :
39 filter . 22 1 53| 71
Remove, disassemble and repair of trickling filter '
40 distributors 10 | 25 | 45
41 Operate trickling fi - ter, dosing chambers 13 | 28 40
42 Perform routine maintenance on dosing chambers 16 | 23] 30
43 | Operate secondary settling basin 251 57| 81
” Perform routine maintenance on secondary
44 settling basin 191 491 70
45 | Recirculate process sewage flow 22 | 46 | 74
46 Recirculate secondary underflow . 16 | 43 )] 67
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T ‘ f' - Operafor
WASTEWATER TREATMENT , Grade
Question Level
'umber ACTIVATED SLUDGE . 1 IT T 111
Upérate aeravtion equipnient YoF d&5sived
47 treatment 6 [ 20 | 19%
Inspect meters, gauges and test results to
48 determine required treatment 6 {22 |19
Monitor control panels for determining \
49 aeration action in waste 3 118 | 15
T .
50 Inspect aerators 6 20 15
51 Inspect mixers 2 |11 7
52 g Operate mixers 6 ] 11 11
53 ] Pump primary sludge 6 |22 | 11
54 Determine how much primary sludge to be pumped 6 | 16 11
55 Pump waste sludge . 6 | 23 19
56 Pump return sludge 6 122 | 19
57 Determine how much waste sludge to be pumped 6 [ 21 | 19
58 Determine how much return sludge to be pumped 17 1 15
59 Remove, disassemble and repair aerators 0 {12 | 11
60 Remove, disassemble and repair mixers 3 |11 7
"CHLORINATICN L
61 Observe safety practices when handling chlorine 19% | 33% | 30%
62 Change chlorine cylinders 1€ | 30 | 27
63 Record chlorine cylinders identification numbers 9. 122 |15
64 Handle chlorine cylinders 12 1 33 | 26
65 Weigh and record chlcrine cylinders 15 1 25 | 26
66 Inspect gauges on evaporator 6 | 26 | 2¢
67 Know operatiiig principles of chlorine cylinders 12 |1 22 | 3u
68 Operate evaporator | 6 | 11 15
69 | _Operate chlorinator 9127 |26




T T Tt o Operator
WASTEWATER TREATMENT Grade

Question Level

Number CHLQORINATION , e I IT | II1

70 Know effect of chlorine on wastewater N 19 122 |30
Know effect of chlorine on air, metal, cloth

71 | _and humans . _ L 22 125 |34

72 Inspect pumps for proper opeation 19 [ 31 | 33
Inspect evaporator for proper operation

73 (heat and pressure) 6 113 |19
Inspect chlorinators for proper operation ‘

74 (pressure and leaks) - . 112 ]28 |31

75 Repair chlorinator 12 116 |14

76 Interpret l1ab data on chlorine dosage 19 [ 22 |22

77 Record the amount of chlorine used daily 16 | 32 ] 29
Unload full chlorine cylinders ond store

78 on specified site 12 [ 28 | 26

79 Store and load empty chlorine cylinders 15 | 26 | 26

GENERAL WASTEWATER TREATMENT--KNOWLEDGE & SKILLS

Know bioTogical procasses which occur in the

80 wastewater treatmernt process 65 | 65% | 85%
Know basic operating principles of the

81 treatment ~quipment — - 65 | 62 | 85

‘ Know the effects environmental conditjons ; )

82 have on the treatment process 68 | 64 | 78

83 Use meters & gauges in treating wastewater 49 | 71 | 81

84 Read meters and gauges 61| 76 | 85
Know the functions of meters and gauges 1n

85 treating waste . 52 164 | 74
Operate monitoring control paneis in

86 treating wastewater . 35 | 60 | 67
Complete appropriate forms when checking '

87 conditions of treatment process 52 | 58 | 78

88 Check treatment equipment for proper functioning 61 | 69 | 89
Operate valves in treating and discharging

89 wastewater _ , . 45 73 | 85
Know relationship of head and gate opening

90 and flow of waste . ’ 38 | 51 | 36
Remove, disassemble, repair, reassemble and. '

91 install treatment equipment 129 145 |67
ubserve safety practices in removing and ' _

o2 _installing treatment equipment , 36 | 55 | 70

RIC 105
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Operator
WASTEWATER TREATMENT Grade

Question . . Level
Number GENERAL WASTEWATER TREATMENT ~--KNOWLEDGE & SKILLS| 1 11 111

Select « use appropriate tools ror removing,
93 disassembiing, repgiging. reassembling &

installing process eduipment L 38 | 52 | 64
94 Record water levels ' 55 | 65 | 56
95 Know basic cperating principles of pumps 58 | 71 | 74
96 Operate pumps 65 | 82 | 89
97 Record operatihg output of pumps 51 | 65 | 37
98 Inspect pumps for proper operation 61 | 71 | 85
- 99 Monitor water levels in channels 34 | 58 | 45

MATNTENANCE OF PUMPING STATIONS

100 Clean up around the pumping station 61%] 71%| 64%
Operate sprinkling Tand appTication
101 system ‘ , 9 | _8]14
102 Replace burned out motors . 36_| 40 | 49
103 ‘Rep]ace gaﬁkets and seals "] 48 [ 55 | 48
104 | Inspect outfall for erosion & other damages ] 35| 55 | 52
105 Grease & lubricate process equipment 54 | 69 | 64
106 Monitor dissolved oxygen levels in plant 38 | 58 | 67

LAGOON SYSTEMS

10/ Operate a sihg]e cell pond system . 16%] 8% 11%

108 | Operate a_two or more cell pond system 45 | 23 | 19

109 Perform routine maintenarce on_the pon-is 41 | 22 | 22
Remove, aisassemble and repair inlet & outiet

110 structures on the pond system 25 9 7

111 " | Interpret lab data for pond system L 381 16 | 22

104
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1
' Operator
_ WASTEWATER TREATMENT Grade -
Question Level
Numbe r _.DIGESTORS T I1 | 111
118 | Maintain gas sludge meters , 3 |31 J44x
113 Operate anaerobic digestors * 19--146 |63
114 ) Perform routine maintenance on digestors 16 139 |66
. Use digestor gas for heating, power generation 4
115 or other uses™in the treatment plant B 9 |27 |52
Remove, disassemble and, repair digest: -
116 process equipment : 3 (29 |40
117 Interpret lab data on the digester(s) 19 |24 |67
SLUDGE PROCESSING X
Store sludge in"holding. tanks before
118 processing ' e , | 9% | 21% | 23%
| Operate a sludge thickening process prior to
119 | dewatering or digestion ({dissolved air or gravity) | 3 .| 9 e
: ~Perform routine maintenance on the thickening ~ ;
120 process . : i 3 7 111"
Remove, disassemble and repair sludge -
121 thickening process equipment 3 4 | 4
Interpret Tab data on the thickening
122 process 12 4 7
Operate a type of chemical conditioning before -
123 dewatering the sludge 3 9 4
Perform routine maintenance on the cohditioning
124 process equipment ' , L 3 6 | 4
- | Remove, disassemble and repair the condition ng _ -
125 equipment ) 0 4 4
Operate vacuum fiTtration dewatering process :
126 equipment . B 0 8 8
Operate pressure -filtration dewatering process ‘
127 equipment 0 6 | 4
Operate centrifugal dewatering process
128 equipment ; 0 0 0
129 -| Operate drying beds or drying:lagoons 12 134 (34
Perform routine maintenance on sludge
130 dewatering equipment : 0 ]15 |12
' Remove, disassembTe and repair sludge
131 | dewatering equipment 0 7 4
132 g | 37 | 33

Cean drying beds
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Operator |~
_ WASTEWATER TREATMENT Grade
Question . “ Level I
Number ~ $OLIDS DISPOSAL [ Il I11]
133 Dispose of dry sludge at a landfill 9 131 [14%
134 | Operate an incinerator or heat drier 0 4 7
135 Perform routine maintenance on incinerators 0 4 4
136 Operate a land spreading system for sludge 16 138 [60 |
Perform routine maintenance on sludge spreading
137 | equipment (1iquid or dry sludge) 12 132 (49 (_
138 Oberate an aerobic digestion system 3 [17 |30
Perform routine maintenance on the aerobic
139 digestion system 3 |17 22
Operate a polishing pond after other means of |
1140 treatment 3 |10 |15
ADVANCED TREATMENT
Operate an advanced Egys{6a1 treatment process
141 such as filtrationy aeration etc. 6% | 17% | 192
Uperate an advanced chemical treatment process
142 such as_carbon_absorption, coagulation etc. 9 4 4
_ MAINTENANCE, GENERAL
143 Perform maintenance operations in a shop 26% | 54% | 75% |
144 | Repack pumps _ | |35 |62 |67
145 Replace bearings and shafts Lo , 22 140 |48 |
146 Lubricate equipment b 48 |76 |74
' A
MAINTAIN VEHICLES IN GOOD NORKING ORDER
147 | Service vehicles . X 28% | 57% | 44%
148 | Repair and/or maintain_vehicles _ 25 |45 |33
. 149 Qperafe trucks in a safe & careful manner 38 {65 |81 _
150 Clean and wash down workshop area 38 | 64 | 74
Maintain shift Jog and record meter and A ‘
cauge readings - 35 {53.}48

I S PR
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. Operator
WASTEWATER TREATMENT Gra-~
Question Leve !
Number ___ GENERAL SKILLS I I;: | III
152 Tdentify potential safety hazards on equipment 58 157 |74
153 Identify various hand and power tools 61 59 78
Select appropriate hand and power tools for
154 specific jobs \ 60 }j 65 | 78
155 Store tools froperly N 60 [ 65 | 78
156 Wear appropriate clothing 61 | 67 | 81
157 Provide proper ventilation when needed 64 | 67 |.70
158 Apply wood and metal preservatives 41 52 63
159 Clean and o1l electric motors 61 | 62 | 48
160 Replace fuses 51 55 64
161 Replace electrical switches 42 37 | 37
162 | Wire simple electrical circuit 41 | 40 | a5
163 Install electric motors 39 | 41 | 49
164 | Reset circuit breakers 64 | 60 | 70
165 Repair broken electrical wires 38 138 45
166 Replace lighting fixtures 35 | 46 | 48
167 Replace electric motor belts and pulleys 41 | 53 | 59
168 | Cut weeds and grass around buildings 67 { 70 | 73
169 Replace water pipes 35 | 45 | 4y
170 Repair faucets 32 | 51 67
171 Replace valves in water system 29 | 49 | 52
i
GENERAL LABORATORY KNOWLEDGE AND SKILLS
Use safety precautions & procedures necessary
17¢ to work in a laboratory 54%| 60%] 78%
' Use first aid techniques necessary to care-
173 for minor laboratory accidents 481 47 | 63
g Empgnly handle ha_zandpuq materials 55 53 74

ERIC . pus matepial
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Operator
WASTEWATER TREATMENT . Grade
Question Level
Number 'GENERAL LABCRATORY KNOWLEDGE AND SKILLS I Y Ii1
175 | Add acid to water 32 |42 |59
Observe fire reguiations regarding storage of
176 explosive or inflammable materials 48 [ 52 | 74
177 Use different types of sampling davices 51 157 |70
Practice personal “ygiene when hendling
178 wastewater 65 [ 64 | 81
Wear protective clothing auring the collection
17) of a sample 48 | 57 | 67
180 Collect a tgp}esentative sample 65 |69 | 89
181 Prepare a diluted sample sclution _ 51 | 57 | 67
182 Select an appropriate sampling location 71 160 | 85
183 Select representative sampling times _ 68 | 56 | 89
184 Use monijtoring wells 18 | 21 | 38
185 Know effects of effluent on ecology 51 52 78
186 Take and preserVe a composite sample 71 66 89
Observe state and local laws regarding
187 sampling requirements 67 |61 89
188 | Observe OSHA 51 |57 |81
183 Preserve sampies . , 61 57 78
190 Prepare samples before testing. 58 | 64 81
191 Opefate the microscope | 19 23 _|26
192 Record test results ' 74 167 | 85
193 Clean laboratory equipment 1 65 |65 | 81
194 Sterilize laboratory equipment 25 | 35 | 40
195 Operate a sterilizer 119 |23 :19
COMMON SKILLS IN PERFORMING LABORATORY TESTS )
Use various apparatus necessary to perform y |
196 the tests - 64% | 58% | 85%
Use reagents where necessary 147 158 {70

Liy:
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T «Operator
WASTEWATER TREATMENT Grade
Question Level
Number COMMON SKILLS IN PERFORMING LABORATORY TESTS I IT ¥ III
198 Prepare standard (normal) solution 39 139 | 30
199 Follow standard procedures for each test 57 57 74
Observe precautions in conducting each ,

200 test _ 52 | 57 | 81
201 Make the necesﬁany calculations 62 59 89
202 Use a lab notebook 44 150 | 56
203 Record results of each test 65 |59 | 85
204 Order chemicals and equipment for tests 55 | 48 64
205 Dispose of wast chemicals 45 |51 | 60
206 Use proper labeling in the laboratory 48 |55 | 67
207 Store chemicals 54 |52 | 78

TEST FOR ORGANIC CHARACTERISTICS OF:
208 Biochemical oxygen demand 41% | 51% | 70%
209 | Total organic carbon o {11 | 4
210 Chemical oxygen demand 12 ] 18 8
211 Total nitrogen 16 117 | 29
212 | Total phosphorous 6 |15 ‘ 8

TEST FOR CHLORINE
213 Use Hach or other kit type methods 16% | 28% | 37%
214 | Use an amperometric titration method. 9 |17 | 7
215 Use titrimetric methods 16 |12 | 11

OPERATE A:

pH meter . 44% | 57% 74%
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' Operator
WASTEWATER TREATMENT . Grade
Question Level
Number OPERATE A: I II 111
217 | Analytical balance | 29 |42 |59
218 | Spectrophotometer ' 12 |20 |29
219 Specific ion meter and electrodes | 6 7 1 0
220 Microscope 9 |15 |22
221 DO _meter 16 126 |26
TEST FOR THE PHYSICAL QDALITY BY:
222 Turbidity 9% 1 21% | 23%
223 Color ' : 28 124 |19
TEST THE BIOLOGICAL QUALITY OF WATER BY:
224 | Total coliform by membrane filter method 3% | 6% 0%
225 Total coliform by fermentation tube method 0o {6 ]o0
226 Fecal coliform 3 |14 115
227 | Fecal streptococci L 3 2 0
TEST FOR THE CHEMICAL QUANTITY OF:
228 Arsenic 0% | 0% | 4%
229 Cadmi um 0 4 4
230 Chlorides 3 6 4 -
231 Chromium 3 8 (12
232 Copper 0 4 4
o233 Cyanide 3 8 |12
234 Iron 6 4 4
0 4 0

Lead
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WASTEWATER TREATMENT Grade

Question ' Level

Number TEST FOR THE CHEMICAL QUANTLITY OF: I IT | III
236 Manganese 6 4 0
237 Mercury 3 4 0
238 Nitrate 3 7 111
239 Organic pesticides 0 0 0
240 Selenium 0 0 0
241 Silver 0 2 0
242 Sodium 0 4 0
243 Sulfate 0 4 4
244 Zinc 0 4 8
245 Phenols . _ 0 0 4
215 Filterable Residue (Total suspended solids) 23 1 35 | 59
247 Total Residue (Total solids) 12 § 26 | 41
248 Ammonia 48 1 35 67
249 pH value 48 | 42 | 78
250 | Phosphate 3] 4] 0
251 | Alkalinity 12 | 17 | 15
252 Aluminum . 0 2 0
253 Potassium 3 4 0
254 | Residual chlorine 12 | 14 | 22
255  |™Chlorine demand 9 6 4
256 Volatile soiids 18 | 20 | 37
257 | Volatile acids 15 | 11 | 22
258 | Total acidity 18] 11| 8

Jr—h
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WATER TREATMENT
One hundred and forty three {(143) potential tasks were
included in the water treatment section of this survey. Fifty
six responding grade II operators indicated that only 78 of the
143 tasks identified were actually being performed at least |
once .a year. Many of thé 65 tasks not performed were related
to specific lab tasks. These tests are relative to a wide
variety of conditions generally not found in commnn areas around
Iowa.
The original water treatment program at Kirkwood (1974
to 1978) taught 132 of the 143 tasks identified. That is a
92.4% efficienéy leQel. " The original program also contained
94% of the 78 tasks identified by grade II operators as béing
performed by 25% or more operators in the field.
‘The revised'program will include the 73 tasks ideﬁtified
-in thevsurvey as being performed by 25% or more of the grade II
water treatment plant operators which were not included in the
‘original program and will be in the new program. The revised
program willladdress 98.7% of the 78 tasks. It will also include
12 additional tasks which were identified as being important
because of recent technological clianges andnstate and federal
"level laws. One task was deleted at this time because the
necessary équipment is not available!qt the training' center.
There are. a total of 89 tasks which will be taught in the water

t.zatment programs. The program increased its task proficiency

over. the former program by 4.7%.
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Operator
) WATER TREATMENT . Grade
Question Level
Number WELLS T 11 00
1 Perform water level test 55%] 75%] 66%|
2 Ma ' ntain water level records 46 | 64 | 60
3 Read flow meters ' 73] 84 | 88
4 Operate electric well pumps 81 | 84 | 65
5 Operate auxiliary driven pumps 33 1 46 | 54
Perform routine high 1ift pump maintenance
6 | (change packing, grease) 42 | 63 | 54
Perform major pump repair (replace sleeve,
7 bearings etc.) _ i 12 ] 32 | 41
8 Maintain flow records - , 73] 89 | 82
9 Operate plant control valves 77 | 82 | 76
10 Maintain electrical pump controls | 65 | 61 | 59
STORAGE FACILITIES (RESERVOIRS, STANDPIPES,
_ELEVATED TANKS) -
11 Maintain water level indicators _51%] 71%| 60%
12 Maintain telemgtny equipment 22 | 42 | 36 |
13 ;Maintain water level control equipment 45 | 62 | 36
14 Perform periodic_inspection of storage unit 54 | 62 | 53
15 | Clean stﬁfage unit 41 | 43 | ;1
16 | QOperate cathodic;protection dev'.ces , 6 | 15.1 36
DIFFERENTIAL PRESSURE METERS (VENTURI & ORIFICE) -
17 Perform routine maintenance - | 45%1 40%| 42%
18 | Operate rapid sand filters 37 | 47 | 71%
19 | Maintain rapid sand filters | 24 | 36 | 54
20 Operate pressure filters , 25 | 27 | 18

115
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: Operator
WATER TREATMENT Grade
Question : Level
Number DIFFERENTIAL PRESSURE METERS I II | Il
21 ] Maintain pressure filters 20 | 24 | 18
22 Operate sedimentation basins 18 | 22 | 41
23 - | Maintain_sedimentation basins 20 | 22 | 36
o4 Operate lime-coda ash softening systems 14 | 18 | 41
25 Maintain lime-soda ash softening equipment 12 | 15 35
26 |_fperate zeolite filters 8116 | 12
27 | Maintain zeolite filters | - a5}
28 Qpérate aerators . J | 43 | 42 53
29 | Maintain aerators » 37 | 38 | 36
30 I Operate taste and odor removal equipment : 23 | 33 | 24
31 Maintain taste and odor removal equipment 22 | 31 | 18
CHEMICAL EQUIPMENT |
. Ada chemicals to feeders !fluoride, chlorine, | ]
32 carbon black etc. - 69%| 75%] 88%
33 Determine proper dosage i 60 71%’ 88
34| Add dry chemical feeders . 17 |28 | n
35 Adjust feeders for proper dosage L 44 | 53 | 76
36 hMaintain.chemicals uéed record ’ 56 | 70 | 88
- 37 Inventory chemicals | 52 | 69 | 81
Perform periodic maintenance of feed equipment
38 (dry, wet and slakers) 43 | 55 } 76
39_ Repair ch]orinator ' 38 | 58 | 59
40 Repair feed equipmenf - 36 | 45 | 82
MATNTENANCE OF PLANT AND GROUPS
41 Paint building (interior and equipment) 71%} 79%] 47%

lig
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Operator
WATER TREATMENT Grade
Question - : Level
Number MAINTENANCE GF PLANT AND  GROUPS I IT | III
Maintain grounds (cutting grass, trimming '
42 trees) ) 65 | 83 | 42
GENERAL LABORATORY/KNOWLEDGE AND SKILLS
Use safety precautions and procedures necessary
43 to work in a laboratory 37%| 64%| 82%
Use first aid techniques necessary to care for
44 minor laboratory accidents 331 59 | 71
45 Properly handle hazardous materials : 46 | 68 | 76
46 _Add acid to water 371 49 | 71
Observe fire reguiations regarding storage of
47 explosive or inflammable materials 44 | 62 | 76
48 Use different types of sampling devices . |40 | 58 | 82
‘49 _Practice personal hygiene when handling wastewater | 43 } 55 | 65
Wear protective clothing during the collection
50 of a sample 25| 43 | 47
51 Collect a representative sample 59 | 63 | 82
52 Select an_appropriate sampling location 54 [ 64 |76
53 Select representative.sampling times 50 ] 62 | 76
54 ' Use monitoring wells L 12 | 17 | 30
55 Know effects of effluent on ecology " l20] 31 s9
56 Collect and preserve a composite sample 18 1 26 | 53
Observe State and Tocal laws regarding
57 sampling requirements 54 | 68 | 82
58 | Observe OSHA ‘ 901 64 | 82
59 Preserve samples 33 | 46 | 60
60 Prepare samples before testing 42 | 56 | 76
61 Uperate the microscope : 12 | 16 | 30
62 Record test results 52 1 71 | 88
63 Clean laboratory equipment 45 | 64 | 86
64 Sterilize laboratory equipment . 12 | 24 | 42

EB@S; o . .1_1:?



’ r' Operator
WATER TREATMENT ; Grade
Question Level
Number GENERAL.LABORATORY[KNONLEDGE AND SKILLS IT] IIl
65 QOperate a sterilizer 10 1 21| 30
£h Use a “"jar test" for coaquiation control 12 1 16 | 36
&7 Make algae examinations on raw water 8 {11 30
— _COMMON SKILLS IN PERFORMING LABORATORY TESTS
o3 | Use various apparatus necessary to perform test 51%| 64%| 76%
H3 Use reagents where necessary 49 | 66 82
70 Follow standard procedures. for each test 51 | 64 | 82
71 Observg_gpgpautions in _conducting each test 51 | 64 | 82
72 Make the necessary calculations 49 1 62 | 71
73 Keep a Jab notebook 39°] 50 | 47
74 Record results of each test 53 | 68 | 82
75 . Order®chemicals and equipment for tests- .48 | 58 5@
76 Dispose_of waste chemicals 37 1 521 59
77 Use proper labeling in the laboratory 39 | 57 ] 65
78 Store chemicals 52 1 54 | 71
TEST FOR ORGANIC CHARACTERISTICS OF:
79 Biochemical oxygen demand 12%] 13%| 6%
80 T%}éT organic carbon 2 2 .O
Sl : Cﬁemica] oxvgen demand 6 7 0
82 Total nitrogen 2| 7 eI
6 6 j b

82 | Tatai phosphorous

hees
Boms
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Operator
WATER TREATMENT Grade

Question - Level
Number TEST FOR CHLOR.ME 1 IT | 111
84 Use Hach or other kit tyne methods 73 | 71 | 82%
85 lise an_amperometric titratjpp}mgﬁhod 6 | 10 6
86 Use titrimetric methods 4 113 | 42

OPERATE A:
87 pH meter’ 29%| 52% 165%
88 Analytical balance 6 20 18
89 Spectrophotometer 8 14 18
90 Specific lon_imeter and electrodes 4 111 6
91 | _ Microscope ‘ 6|13 )12
92 - 20 meter 10 | 10 0

TEST FOR THE PHYSICAL QUALITY BY:
93 Taste 39%| 45%| 59%
94 Odor 35 | 41 | 53
95 Temperature 33 46 65
96 Turbidity ‘25 ' 41 | 59
97 Color 29 | 34 | 53
98 Conductance :0 é .12

TEST FOR RADIOACTIVITY OF:
99 |  Alpha activity 0] 43| o3
100  Beta activity ol 4 o
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Operator
WATER TREATMENT Grade
Question ) v : Level
Number TEST THE BIOLOGICAL QUALITY OF WATER BY I IT | IIT
101 Total ccliform by meﬁ;ﬁane filter method 6 4 6%
102 | Total coliform by fermentation tube method 2| ol &6
103 Fecal coliform ) 4 2 0
104 ’Fecal streptococci 4 2. 0
TEST FOR FLUORIDE
105 Use Hach or othgr kii type methods 25%] 46%| 65%
106 Use a fluoride ion electrode '2 8 6
107 Use EPA or APHA standard methods 12 | 24) 42
TEST FOR NITRATE
108 Use Hach or other kit type methods 12%] 21%| 24%
109 | Use a nitrate jon electrode 2 ${ 0
110 Use bruc{ne colormetric method ) 4 4 | 6
111 Use cadmium reduction method 0 | 0 6
TESf FOR THE CHEMICAL QUANTITY OF
112 | Alkyl Benzene Sulfonates {ABS) 0%] 0%] 0%]
113 | Arsenic o]l 2| o
114 | Barium o| 2| o
115 Cadmium . 0 .'2 0
116 Chlorides 10 971 6
Jli Chromium 2 2 0
118» Copper 2 5 12
Cyanide o 2 61 0
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- Operator

WATER TREATMENT Grades
Question Level
Number TEST FOR THE CHEMICAL QUANTITY OF I II ITI
120 | Iron I |33 | 36
121 Lead 2 6 0
122 Manganeée 12 {10 | 18
123 | Mercury 0] 2| o
124 | Nitrate ) 2 |14 | a8
125 Organic Pesticides | [0} 2 0
126 Carbon Chloroform Extractables (CCE) 0 0 0
127 | selenium ) 0l o} o
128 | Silver o] 2] o
129 | Sodium - ! o] 2 o
130 Suifate 2 6 6
131 | Zinc_ o] 2] o
132 | Phenols 2| 2] &
133 Filtrable Residys {Total su5pended solids) 4 8 0
134 Total Residue Total solids) 4 8 | 12 .
135 Ammonia -4\ 8 | 12
136 | pH value e 40| 47 | 76
137 | Hardness 20| 42 | 76 ]
138 Phosphate 6 13 12
139 | Alkalinity L L (16| 23| 65
140 | Aluminum ' o] 20
141 Potassium 0f - 4 6
142 Residu&T Chiorine 41 | 57 | 71
143 | Chlorine Demand 3| 45 | 65
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\ ' WATER DIszIBUTION
There were 85 tasks surﬁéyed in the water distribu;ién
section."A total of 66 tasks were actually performed bv more
bthén'25% Qﬁ”thév48 sgate grade level II operators responding in
-thislarea., | |

) Tﬁe original water treatment prbgram at Kirkwood from
1974 to 1978 included 76 of the 85 tasks of this section. That
‘is a 8§:4% pfoficienéy leQel. The original Wwater treatment
program also addresse; itse;fﬂto 57 of the 66 tasks listed before
making any édjuséme&gs (§614%).

| ‘The revised programvaddfesses each.of the 66 tasks with

100% proficiency; fﬁis is a progrém imprpvement of 13.6% program
efficiency. The p;ogram wili/inélude thé‘opératrr id?ntified

-

66 tasks, plus 6 tasks necessitated By recent change by Safe |,
s

Drinking Water Act plusg the aﬁditién of two areas ¥o ‘be added.

in the water plant operators workshopé held throughout Iowa.

This is a total of 74 tasks performed in the water distribution

area.

L

These tasks are:

-

1 - 66 ' S
; S

+ 6 — #49 p. 30, #57 p. 30, #64, #69, #70 p. 31, #73 p. 31

+ 2 - #17, 18 p. 28

1~
[
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Maintain vacuum relief valves

&= . .
123

- T Operator
. WATER DISTRIBUTION Grade
Question . ' : Level
Number WELLS I II IT1
1 Perform water level test 54%) 62%| 46%
2 .Maintain water Tevel records 44 | 58 | 46
3 Read flow meters 62 | 77 | 54
4 Operate electric well pumps - 88 .71 | 541
5 Operate auxiliary driven pumps & 32 | 34 ‘31
Perform routine high Tift pump maintenance
6 (change packing, grease 52 | 52 | 46
‘ Perform major pump repair (replace sleeve, . :
7 bearings etc.) 21 { 33 ]| 23
8 Maintain f1ow.record$ 74 | 73 | 62
9 Oparate plant control valves 76 | 67 | 46 -
10 Maintain electrical pump controls 35 | 52 | 39
WATER MA.NS
1L Perform_hydrostatic leakage tests 0%| 10%| 54%
12 Disinféct new installation | 57 1 s4 161}
13 Maintain main location records 62 1 62 | 77 |
14 | Inspect construction 56 | 60 | 62 |
15 | Locate Jeaks 69 | 66 | 62
16 Excavate trench for main repair 33 ] 48 | 47
17 Use backhoe or other power trenching equipment 33 40 39 i
18 Install repair clamps or sleeves 56 |1 58 {62 ]
19 Prepare or repair lead joints 21 | 37 {38 |
20 - Maintain Jleak Eecords 24 | 30 | 46 e
21 vThaw frozen main with electric welder 16 | 17 | 31
22 Maintain pressure relief valves 27 23' 46 o
9 83|
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N Operator
- WATER DISTRIBUTION _ Grade
Question Level
Number SYSTEM VALVES I IT ] III
24 Determine type of valves 36 61 177%
25 Determine location of new valves ' 36 | 58 | 85
26 Install va]veé | 45 | 47 | 61
27 Exercise va;ves periodically 47 .65 69
28 Repair defective valves 58 | 52 | 62 |
29 Maintain valve location records ” 47 | 63 | 85
3d Maintain valve repair records o 24 >31 54
31 Install tapping in valves 14 | 25 | 38
HYDRANTS
32 v Determine type of hydrant 29%| 46%| 46%
33 | Determine hydrant location 35 | 47 | 54
34 Install new}ot,rep1acement hydrants 40 56 61
35 Perform periodic inspection 67 | 69 | 85
36 Perform periodic flushing - ‘ 76 | 73 ] 69
37 Repair defective or damaged hydrants .45 | 54 | 62
38 Maintain hydrant location records 40 55 | 62
- 39 Mainfain hydrant repair records 23 .35 61
40 Perform flow and pressure tests 21 | 50 | 62
SERVICE CONNECTIONS
41 Determine size and location of services 28%| 48%| 54%
42 Perform tapping operation. 33 ] 48 | 54
43 Install corporation stops 31 50 | 54
44 Install service 1atéra] 17 | 23 | 38
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125
N

B K Operater
WATER DISTRIBUTION Grade
Question . ' Level
Numbér SERVICE CONNECTIONS I I1 III
45 Install curb stops 31 | 27| 38
46 Inspect installation of service connection 45 .| 48 | 55
'47 | locate leaks in service 55 | 60 | 61
48 Maintain service location records 36 | 29 | 39
49 Maintain service repair records 28 | 22 31
50 Thaw frozen services 21 | 23 | 38
STORAGE FACILITIES (RESERVOIRS, STANDPIPES
ELEVATED TANKS)
51 Maintain water Jevel indicators 56%| 48%] 53%
52 Maintain telemetry equipment 14 | 29 | 31
53 Maintain water level control equipment -52 | 50| 53
54 Perform periodic inspection of storage unit 51 | 54 | 62 ~
55 Clean storage unit 33 123 46
56 Operate cathodic protection devices 51 8 16 B
57 Maintain cathodic protection devices 2 8 | 16
MEASUREMENT POSITIVE DISPLACEMENT METERS
58 Install customer water meters 48%| 59%| 61%
59 Read customer water meters 52 | 56 | 61 “
60 Repair uti]ity owned water meters 31 39 39 B
61 Repair utility owned water meters 42 139 | 39 L
62 Maintain meter records 26 | 40 | 39
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WATER DISTRi5UTION | Ogﬁgggor

Question ' Level
Number DIFFERENTIAL PRESSURE METERS (VENTURI & ORIFICE) IT T TIT
63 | Perform routine maintenance 13 | 8] 1s%
—T WATER TREATMENT )
64 . Maintain lime-soda ash softening equipment 4%1 10%] 15%
65 | Operate zeolite filters 4 | 12 8
@__\Mginta'in zeolite filters 2 | 10 8
67 | Operate aerators 31 ] 27] 39
@___f“l_aintain aerators l30 25 39
69 | Operate taste and.odor removal equipment 4 1] 15| 15
70 | Maintain taste and odor removal equipment 4| 14| 16
i CHEMICAL TREATMENT

| Add chemicals to feeders-{fluoride, chiorine,
J1 | carbon black etc.) ' 51%] 50¥ 46%
72| Determine proper dosage 38§ 521 46
73 | Add dry chemical feeders 10 ] 19} 31
74 | Adjust feeders for proper dosage 24 | 37 39
Z5 | Maintain chemicals used record 34| 52| 54
L—Ejirwege?g?;lferﬂgjptenance of feed equipment 26| 30| 38
77 Perform repairs of feed equipment 21 ] 31| 31
L MAINTENANCE
78 | Paint building (interior & equipment) 67 | 60| 39%
79 | Maint.afn grounds (cutting grass, trimming trees) 67 § 551 39




- 32 -

Operator
WATER DISTRIBUTION Grade

Question Level
Number LABORATORY ‘T4’ 11 IT1 -
80 Collect a representative sample 79 1 61 ] 46
81 Select an appropriate sampling location 711 59 ] 53
82 - Select representative sampling times | 69 { 54| 46

Test for chlorine using Hach or other kit-type :
83 ~ methods 4 60 | 57 | 54

Test for chlorine using amperometric titration
84 method , 2 6 0

Test for chlorine using titrimetric
85 methods 4 24 0 -




SUMMARY
The survey teated'651 total tasks related to six
treatment plant operations. Plant operators from all over the:
state identified 439 tasks where 25% or more Grade II operators
performed.
ﬁmThe\survey provided the following information:

1. The existing Kirkwood Water/Wastewater program provided
training for 88.8% of the 449 tasks significant to plant
operation. |

2. \Appropriate révision be made to establish a total competency
based program flexible enough to provide part-time and full-
time programs.

3. The revised water/wastewater program is more efficient and
effective than the former program. The revised program
addresées 98% of the 439‘tasks. |

4. Very few distinctions could be made concerning the tasks
done by different grade level operatérs.

5. Few distinctions could be made to differentiate between
the tasks performed by opérators and)administration.

6. The survey did identify specific job tasks competencies
necessary for each of the six areas surveyed.

7. Grade II operators tended to perform a greater number of the
total tasks more often than either of Grade I or Grade IIT
operators.

8. A greater number of Grade II operators exist than Grade f

or Grade IIi'operators in water and wastewater plants.

LIRS Bt
4.0



RELATIONSHIP OF CURRICULUM CHANGES TO SURVEY FINDINGS

Tasks Identified in the survey

| | Significant Tasks Tasks Taught in
Areas of Survey Potential Tasks Listed | Identified by Operator | Revised Program
Plant Ménaggment 13 | 60 54
lluman Relations 33 ! 3
Wastewater Collection 62 40 ‘. 37

. Wastewater Treatment - 258 - | 164 162
Water Treatment “ 143 18 | | 173
Water Distribution 85 66 66
Total Tasks 651 439 423

e -



TASKS EXCLUDED FROM THE PROGRAM

Excluded !
From Taught Excluded from Program*
Areas of Survey Department ,| Outgide Tess than 298 More than 5% |
l{anagement 18 0 12 6
Human Relations 13 12 1 .0
w;stewater Collection 2 3 | 18 - 1
Hastevater Treatnent |, 1 10 2
Water Treacment 5 |1 49 1
Water Digfribution 15 | 2 | 12 1
Total Tasks 192 19 162+ 114

. *Indicates those tasks which Grade II operators performed




1976 STATE SURVEY OF WATER/WASTEWATER TREATMENT PLANT OPERATORS

Skills Learned Outside the Department

Task Survey Section Dept. Title
Pg. 4 #5 Use telephone Human Relations Communication Skills
#6 Write letters "o " o " "

#7 Socialize with fellow
employees

#9 Encourage employees to

ask questions e
- e

Ped
#10 Promote morale of
subordinates

#12 Express problems or
grievances

#13 Ask questions when
necessary :

#14 Establish oral
communication

#15 Promote morale of fellow
workers

#19 Communicate with
subordinates

#20 Communicate with fellow
workers

Pg. 5 #32 Work w/persons of
different religous
denominations

n L] n "

#33 Explain plant operations

#27 Like my job (self-
esteem, awareness)

Pg. 6 #8 Use backhoe or other
power trenching equipment . WW Collection (Special workshop TBO)

Pg. 7 #47 Operate excavation equip.
(backhoe, dozer etc.)

" " ", "

o, 135




Pg.

Pg.

Pg.

Pg.

17
23
28

Task

#49 Maintain sewer
construction equip.

#58 Use survey equipment
(transit tape, chain)

#188 Observe OSHA.
N

#58 Observe OSHA

#16 Excavate trench for

main repair

#17 Use backhoe or other

power trenching equip.

Survey Section

Dept. Title

WW. Collection

WW Treatment

Water Dist.‘

(Special workshop .TBO)

(Health Science)

"

"

Special Workshop

"



COMMUNICATION SKILLS

NDefinition of Tasks

Maintain pubhlic relations with employees, government, industry
and community. . ‘

Promote plani image.

Exercise selfucontrSI in trying situations.
Communicate with superiors.

Belong to a commiinity service club.
. Take pride in work performed.

Maintain openmindedness to new methods.

Conduct plant tours.

s
2.




RASIC FMNVIRONMENTAI, SCIFENCF

Addresses cvcles of nature with emnhasis on ecological and
microhiological theorvy as it relates to water and wastewater
treatment. An introduction to the oraanic chemistrv and nhvsics

of wastewater treatment is included.

Definition of Tasks

Know biological orocesses which occur in the wastewater treatment
process. . .

"ERIC 135



RASIC T.AR SKILLS

Emphasizes .the use and c;{zgg; basic laioratorv alassware and
eaquinment includinc lahora v safetv vrocedures, Niscussion

of basic chemical ecuations, solutions, and acid-base
titrations is included. ' "

.

Nefinition of Tasks

Keep a lab noitehook.
Record results of each test.
Order chemicals and eguipment for tests =

Nispose of waste chemicals. . .
. . - '/_ . , ’ . ) y‘
Use proner labheling in the .dahoratory : :

L

Store chemicals.

AENERAL, LABOPATORY/RNOWLEDGF AND SKILLS

Use safetv nrecautlonq and nrocedures necessary to work in a
Iaroratorv.

Ise first aid techni amies necessarv to care for minor laboratorv
accidents.

Promerlv handle hazardous matetials.
Add acid to water. ' ' : /

NDhserve fire reaulations reaardina storace of exn1051ve or
inflammahle materials. ;

Onerate the microscoge

Recora test results,

Clean laboratogv ecquinment.
Sterilize laboratorv equipment.
Cverate a sterilizer. )
Observe nrecautfons in cnnductiﬁa each test.
Prevare standard (normal) solut&on.

rH meter.

Analvtical halance. i




......

INTRODUCTION TO WATER AND WASTEWATER TRFATMENT

Introduces the hasic concents and princirles of water and

wastewater treatment. Fmphasis is olaced on terminoloav
and unit oprocess identification.

Definition of Tasks

'GFNEPAT, WASTEWATER TPREATMENT-~KNOWLEDAF &, SKILLS |

Know hiological nrocesses vwhich occur in the wastewater treatment
nrocess.

Know hasic oberating nrincinles of the treatment ecuinment.
Dréss annronriatelv for ﬁhé iobh. - ’
Identifyv various hand and pnower tools.

Select amprooriate hand and nower tools for specific jobs.
Store tbols ;ronerlv.ﬁ |

Wear aoprooriate clothina.

Provide prover Yenéilation when needed..

Aoplv wnod and metal nreservatives. -

Practice versonal hvaiene when handling wastewater.

Wear'protective clothing durina the collection of a sample.

MAINTENANCE OF PLANT AND FROUPS
Paint Fuilding (interior and eauipment).

Maintain grounds (cuttinag arass, trimming trees).

MATNTENANCE
Paint building (interijor & ecuinment).

Maintain arounds (cutting arass, trimminag trees).



. WATEP RESOURCES

Survevs the hydrologic cvcle and its relationshinp to water as a

“rYesource for human consumption, agricultural and industrial usage.

Includes discussion of water nollution and its effects on man and
vthe environment. .

Definition of Tasks

Prepmare press releases.

Know effects of effluent on ecology.

Fooyo




LAGOONS -

Discusses principles and concepts cf operation and maintenance
-of-waste stabilization lagoons: -Series- flow, -parallel flow; fill
and draw operation, loading, detention time, and drawdown are
covered. ’

Definition of Tasks.

Operate a single cell pond system.
Oﬁerate a two or more cell oond system.
Perform routine maintenance on the ponds.

Remove, dicassemble and“repair inlet and outlet structures on
the pond system. :

Interpret lab data for pond system, - .

1y




WELLS

-

Provides instruction on ground water movement, general design,
construction, and maintenarce of water wells, and calculation

" of well performance.

NDefinition of Tasks

Perform water level test.
Maintain water level records.
Read flow meters.

Méintain flow records.




PITMPS

Includes instruction in hasic overating orincinles, maintenance,
and rewmair procedures of pumps tvpically found in water and
wastewater treatment facilities.

NDefinition of Tasks

Determine revair varts needed.

' GENERAL OPERATION AND MAINTENANCE
Insnect pumps for obstructions.
Perform routine maintqnanceffor PUMPS .
ﬁem@ve,,disassemhle and remair obumps.
Renlace bufned out motors.

Replace qaskegs and seals.

Inspect numns for prover oneration.

Kno& basic omerating nrinciples of pumbs.
Repack pumps.

Replace bearings and shafts.

Lubricate eauinmeﬁt.

Clean and oil electric motore.

Install electric motors.




BASIC ELFCTRICITY

Addresses the hasic concepts of electricity including definitions, .
voltage and current measurements, and enerqgv consumption.
Circuit and eaquiovment orotection devices and pnersonal qafetv

are discussed.

Definition of Tasks i ,

Determine ooﬁer consumption.
Reset circuit breakers.

Pepair broken electrical wireslk
Replace lighting fixtures.
Replacé fpses.

Replace electrical switches.

- Wire simple electrical circuit.

Maintain electrical pummn controls.




‘Identify sources for service.

-WATER & WASTEWATER PLANT ADMINISTRATION

Offers instruction and practice in planning and conducting an
organized system of plant record keeping and report writing.

An intro@uction to oerqonnel procedures, public relations, and
municional management responsibilities in wafer an? wastewater

processing is included.

Definition of Tasks

Determine services neededqd.

Compare quality and costs of services.

Gréer services. | " .
Keep service departmént records.

Determine consumable sumplies needed.

Identify sources of consumable supnlies;
Compare quality and costs of consumable supplies.
Order consumable supplies needed.

Identify sources of repair parts.

Compare quality and costs of repair parts.
Order renair parts.

Prepare reauisitions or purchase orders.

Approve requisitions or nurchase orders.

Keep records of opurchase orders.

Check invoices for receipt of material ordered.
Approve invoices for payment.

Take inventories.

Select standérdization of ecquipment, and material.
Keep sysﬁem opera+.on records.

Keep system maint cnance records.

Keep equipment‘mainténance records.

Prepare daily and monthly reports.

;’_ '/2 t':



WATER & WASTEWATER PLANT ADMINISTRATION (continued)

Prepare annual reports.
Review architectural and engineering plans.
‘Promote plant expansicn.

Identify potential safety hazards on eauipment.

MANAGEMENT
frepare long-range plans.
Plan, implemenfland evaluate goalrachievement.
Identify staffing needs.
‘Recruit emplovees.
Orient new . .emplovees.
Evaluate employvee performance.
Train emplovees.
Keep records of emplovees.
Personally oversee emplovee activity.
Personally oversee plant_éctivitv.

Fricourage and promote professional growth (short courses, visits
to other plants).

Establish work priorities.

Assign responsibility to others.

Prepare time sheets.

Inform employees of their working schedule.
' Determine fuel and power costs.

Determine maintenance and operation costs.

Determine eaguipment cogts.

File information, reports and records.

145




WATER & WASTEWATER PLANT ADMINISTRATION (c@ntinued)

HUMAN RELATIONS

Inform public of upcoming problems (main flushing, service
interruptions).

Respond to "outside" complaints.

Deal with emplovyee's grievances.

MAINTAIN VEHICLES IN GOOND WORKING ORDER
Service vehicles. |

Repair and/or maintain vehicles.

Operate trucks in a safe and careful manner.
Clean and wash down workshovp area.

Maintain shift lcy and record meter and gauge readings.

HUMAN RELATIONS
Maintain honesty and integrity.

Demonstrate initiative.

Volunteer for work which is not described as a part Qf my jbb.
Work with little or no supervision. |

Like my job.

Use time efficiently.

Work with women.

Work with minority races.

Enforce sewer use ordinance.

.

145




OPERATIONS RFEPORTS

Presents instruction in the nrorer method for completing State
~and Federal discharge vermit renorts. . L

Nefinition of Tasgks

Maintain operating records for State and regulatorv adgencies.

Fill out discharae neérmits.




WASTEWATER  COLLECTION

Covers the collection of wastewaters gy gravity and pumping.,

Discussion of design, installation, maintenance, ard repair of

wastewater collection systems is included.,HManhole~safety is
- emphasized. ~— '

Definition of Tasks

Operate high velocity water ijet.
Operate power rodder.

Operate bucket cleaning machine.

Open stopped main line.

Open stopped lateral line.

Repair of main line.

Repair of lateral line.

‘ “n stopped storm sewer line.

Repair storm sewer line.

Rémove cover from a manhole. /
Check manhole for oxygen deficient atmospﬁere.
Check manhole for toxic gases. |
Check ﬁ;hhole for explosive gases.
Inséect manhole for obstructions.
Inspect manhole for inflow.
Inspect manhole for inflltration.
Clean manhole.

Repair manhole.

Raise manhole rings,

Raise manhole walls.

Install flow meter in manhole.
Operate flow meter..

Monitor and record readings from flow meter.

0. | L1z




WASTEWATER COLLECTION (continued)

Ventilate ménholes‘for safe entry.
nwUseubreathing~apparatus~for*safe"manhdle“éntry.””
Inspect se&er lines-forﬂobétruction and deterioration.
Idenfify causes of obstruction or corrosion of sewer.

Add chemicals for odor control.

"\



. Q
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WASTEWATFER TREATMENT I

-

Focuses on the omeration and maintenance of wastewater treatment

.processes. Pretreatmant, sedimentation, trickling filters, -and
basic solids handling are covered. Hands-on operation of the
rilot wastewater treatment plant is included.

nefinition of Tasks

<

Identifv needed onerational chandges.
Take meter readings.
Record use of consummahle suopnlies. .

Oneréte backflow check valves.

g

-
e

"nsmect check valves for obstructions.

Perform routine maintenance on check valves.

Remove, disassemhle and remnair check¥ valves.-

Operate primary settlng basin.

Perform routine maintenance on primary settling basiq{fcoliéctor

drives, collectors weirs etc.).

TRICKLING -FILTER : : . ~/;

Operate trickling filter. -
Monito;ifreatment verformance of tricklina Fiiter.

Perform routine maintenance on trickline filter.

Operate trickling filﬁer, dosing chamhers.

Ooeréte secondarv settling hasin.
- Perform routine maintenance on secondary settlina hasin.

Recirculate process sewaqge flow.

Recirculate secondarv underflow.

CHT.ORTNATION e

Observe safety pra?tices éhen handling chlorine.

-

Change chlorine cvlinders.

: T . .
o "andle chlorire cylinders.

1(]0_
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|
WASTEWATER TRRATMENT\I (continued)
-4

Weigh and record chlorine cvlinders.
Inspect gauges on evanorator.

Know onerating principmles of chlorine cvlinders.

Operate chlorinator.

GENFERAYL OPERATION AND MATINTENANCE

Operate écreenind removai eocuirment -
Maintain screening removal equipment. |
Opverate grit collection and removal equipment.
Maintéin arit collection & removal ecuipment.

Operate flow control eduivment.

Operate flow.meaéurement ecuipment.

Calculate organic loads.

Calculate overflow rates and hydraulic loads.

Monitor control panels, cgauades, irstruments for flow control
® and measurement. : ’

Inspect screening removal wrocess for obstructions.

\Insnect arit removal nrocess for ohstructions.

Insrnect flow control and measurement nrocess for obstructions
and interferences.

overate valves and gates.

Maintain valves and agates.

Reﬁove, disassembhle and repair valves and gates.

remove, disassemble ard remair screening process equipment.

Remove, disassemhle and remair ¢rit process eocuipment.

Onerate centrifugal pumns
Onerate positive dismlacement pumns.

rRemove, disassemble, revair, reassemhle and install treatment
ecquinment.

i

Q . . . . . ) .
ER&(fbserve safety practices in removina and installing treatment

cquipment. : 1 51




WASTEWATER TREAT™MENT I (Continued)
Know the effects environmental conditions have on the treatment
nrocess.
Use meters & gaudes in treating wastewater.
Read meters and gauges.
Know the functions of meters and gauges in treating waste.
Operate monitoring control panels in treating wastewater.

Complete appropriate forms when checking conditions of treatment
process. '

Check treatment equipment for oroper functioning.

Operate valves in treatinag ard Aischaraing wastewater.

Know relationshin of head and aate ~reninag and flow of waste.
Récord operating outout ¢ pi. .

Record water levels.

Monitor water levels in channc.! .

Insvect outfall for erosicn and other damaaqes.

Greé%e and lubricate process <~auipment.

Clean up around the pumpinc station.

Overate pumps.

GFNERAL WASTEWATER TREATMENT--KNOWLEDGE AND SKILLS

Select and use appropriate tools for removing, disassembling,
repairina, reassemblina and installing nrocess eguipment.

>
..//

STLUNGE PROCESSINMG
Onerate drving heds or drvina laacoons.

Clean drvinag heds.

SOLINDS DISPOSAL
Nispose of Aryv sludge at a landfill. | ;

Operate a land spreading svstem for sludae.

inn



WASTEWATER TREATMENT I (continued)

Perform routine maintenance on sludge spreadino equipment
(liquid or dry sludge.)

Perform maintenance overations in a shop.




WATER TREATMENT

Nffers instruction in water treatment methods, ecuioment,
maintenance, and plant control. Hands-on nilot plant oneration
of coaqulation, softening, sand filtration, and chlorination
‘units is included.

-

Nefinition of Tasks

~

DIFFERENTIAL PRESSURE METERS (ﬁEﬁTﬁRI & ORIFICE)
Perform routine maintenance.

Onerate rarid sand filters.

Maintéin ranid sand filters.

Onerate pressure filters.

Maintain pressure filters.

Overate aerators.

Maintain aerators.

Onerate taste and odor removal ecuipment.
Maintain a1ste and odor removal eauirment.

Ornerate nlant control valves.

CHEMICAL FOVIPMENT

Add chemicals to feeders (fluoride, chlorine, carbon hlack etc.)
NDetermine brover dosadge.

Add drv chemical feeders.

Adiust feeders for prover dosace.

Maintain chemicals used record.

Inventoryv chemicals.

Perform nericdic maintenance of feed eauirment (drv, wet and
slakers).

Repair chlorinator.
R?hair feed eauinmment.
\

_,CémDare,water,losses_with_water nrnduction.

i o
4

) 4. ;
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WASTEWATER ANALYSIS I

Provides instruction in the basic parameters of wastewater

analysis with emphasis on anwproved BOD, solids,

and ammonia

analvsis procedures as required by State and Federal discharqge

permits.,

Nnefinition of Tasks

Sample in sewer system.

Insnect sewer construction -jobs.

T.ocate buried sewers and other pipes for excavation.

Routine maintenance of sewer cleaninag eacuipment.

~Orerate sewer system lift stations.

Ise chemical sewer cleanina compoﬁnds.

Update sewer system maps.

Use sewer svstem maps and sewer nrofiles.
Mwintain special devices (grit chambers, arease
Obtain samples from primarvy clarifier.

Obtain samples of nrimarv sludge.

Monitor dissolved oxygen leYels in mlant.

lse different tynes of sampling devirces.
Collect a representative sample’

Prevare a diluﬁed sample solution.

Select an appropriate sampling location,

Select renresentative samnlina times.

Tale arnd preserve a comnosite samnle.

Observe state and local laws regarding samplina
Preserve samnles.

Pronare aamples bofore teatineg,

Malke the necoeosgary calenlations.,

Riochemical oxvygen demand.

d oy

trans etc.)

requirements.



WASTEWATER AMALYSIS T (continued)

Follow standard procedures for each test.

Residual chlorine.

Svecific ion meter and electrodes.

no meter.

- TEST FOR THE PHYSICAI QUALITY BY:

Turbiditv

TEST THE BIOLOGICAT, OUALITY OF WATER BY:

Fecal coliform.

Filterabhle residue (total susvended solids).

Total residue (total solids).

Ammonia .

pH value

Use

Use

Use

lse

Use

an amperometric titration method.

titrimetric methods.

Hach or other kit‘tvpe methods.

various apraratus necessarv to perform the tests.

reagents where necessary.



WASTEWATER ANALYSIS II

Covers advanced wastewater analysis procedures such as oils and
grease, COD, seeded BOD, fecal coliform, and vhosphorus
determinations. Discussion and demonstration of other advanced
procedures are included.

‘Definition of 'rasks

Monitor industrial discharges.
Alkalinity

Volatile solids

Volatile acids

" Chemical oxvgen demand

Test for chlorine.




WASTEWATER TREATMENT II (continued)

Use digestor gas for heatina, power generation, or other uses
in the treatment plant.

Remove, disassemble and repair digestion process equipment.
Interpret lab data on the digestor(s).
Operate an aerobic digestion system.

Perform routine maintenance on the aerohic digestion system.

s
o
2




WASTEWATER TREATMENT II

Emphasizes the operation and maintenance of the activated sludqe
‘"process units, solids treatment nrocess units, and rotatina
biological filters. Hands-on pilot plant operation is included.

Definition of Tasks

Maintain flow control ecuipment.

Maintain control panels, gauges, instruments for flow control
and measurements.

Maintain flow measurement equipment.
Calibrate flow measure ecuirment.
Remove, disassemble, and rernair flow control ecuipment.

Remove, disassemble and remair flow measurement ecquipment.

CHLORINATION
Know effect of chlorine on wastewater.
Know effect of chlorine on air, metal, cloth and humans.
Inspect pumps for wrover operation.
Inspect chlorinators for proper oneration (pressure and leaks).
Interpret 1-b data on chlorine dosage.
acord the amount of chlorine used daily.
Unload full chlorine cvylinders and store on specified site.

Store and load empty chlorine cylinders.

Remove, disassemhle, repair, reassemble and install treatment
equipment.

Observe safety practices in removinag and installinT treatment
eguipment.

DIGESTORS
Maintain gas sludge meters.
Oprerate anaerobic digestors.

Perform routine maintenance on digestors.

55
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VINTFR ANALYSIS

Covers hasic nrinciples of approved chemical and microbioloaical
aralyses of potahle water. TLahoratorv technicues include hardness
iron, alkalinitv, fluoride, chlorine, turbidity, and coliform
determinations. nNiscussion and demonstration of advanced
analvtical procedures are included.

Definition of Tasks

TEST ¥OR THE CHEMICAL OTIANTITY OF:

Iron

Nitrate

nH value

Hardness

Alkalinitv

Residuél chlorine | -

Chlorine demand

TEST FOR THE PHYSICAL OUALITY BY:
Taste

Odor

Temverature

Turbidity

Color

TEST ¥FOPR FLIIORIDE
UIse Hach or other kit tvrne methods.
Use a fluoride ion electrode.

Ise EPA or APHA standard methods

COMMON SKIILS IN PEFRFORMING T.ABORATORY TESTS
lse various amparatus necessarv to nerform test.

[Jse reagents where necessarv

O
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WATFR ANALYSIS (continued)

Follow standard orocedures for each test.
Colleqt a renresentative samnle.
Selecﬁ an appronriate samplinag location.
{
Select representative samoling times.
Collect and nresefve a‘comnosite sample.
Observe State and local laws regardino samplina renuiremgnts.
Preserve samples.

Prepare samples hefore testina.

TEST FOR NITRATE
Jse Hach or other kit tvpe methods.

"se a nitrate ion electrode.

TEST FOR (CHI,ORINF

Use Hach or other kit type methods.

TEST THE BIOILOGICAIL OUALITY OF WATFR BY:
Total colifbrm_bv memhrane filter method.
Total coliform bv%férmentation tube method.
Fecal coliform.

Specific ion meter ané electrodes.

Use different tvmes of sampling devices.
Use a "jar test" for coagulation control.

Observe orecautions in conductina each test.

[
’

Maka the necessarv calculations.

LABORATORY
Collect a remresentative sample.

Select an annronriate samnlinag location.

O
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WATER ANAT.YSIS (continued)

Select remnresentative samnling times.

Test for chlorine usina Hach or other kit-tv @ methods.




WATEP. DISTRIBIITION

Focuses on desiqn principles, installation, repair, and omeration
of water distribution and storage combonents, such as hydrants,
meters, and cross-connection nrevention devices. Tncludes
discussion of hasic hydraulics and flpw measurement devices.

NDefinition of Tasks

NDetermine type of hydrant.

NDetermine hydrant loéaﬁion.

Install new or replacement hydrants.
Perform periodic insnection{

Perform periodic flushing.

Repair defective or damaged hydrants.
Maintain hydrant location records.
Maintain hydrant repair records.

Perform flow and pressure tests.

SERVICE CONNECTIONS

Determine size and location of services.
Perform tapping ove: t -n.

Install corpcration stops.

Install curb stops.

Inspect installation of service connection.
Locate leaks 1in service.

Maintain service location records.

Maintain service repair records.

STORAGE FACILITIES (RESFZRVOIRS, STANDPIPES, FLEVATED TANKS)
Maintain water level indicators.
Maintain water level control ecuipment.

Perform periodic insrpection ¢f storage unit.

15




" WATER DISTRIBUTION (continued)

.

i

Clean storage unit.

, Maintain cathodic protection devices.

-

MEASUREMENT\POSITIVE-DISPiACEMENT MRTERS
) ’ N r Y

Install customer water meters. .

Read customer water meters.

Repalr utility owned water meters.

. WELLS
Perform water level test.
Maintain water level records.
: Read flow meﬁerb.
. Operate electric well pumps.

Operate auxiliary driven pumps.

Perform‘routine high 1lift pump maintenance (change packing,
grease) .

Perform major pump repair, (replace sleeve, bearings etc.)
. . o

Maintain flow records.

Operate plant control.valves.

Maintain electrical pump controls

’

P

lff':WATER MAINS
Disinfect néw installation.
Maintain main location records.
Insnect construction.

Locate leaks

Install repair clamps or sleeves.
Prepare or repait lead joints.

Maingﬂin leak records.

7



WATER DISTRIBUTION (continued)

SYSTEM VALUES

Determine type of valves.
Determine location of nvevalveg.
Iﬁstail valves.

Exercise valves periodically.

Revair defective wvalves.

o N—

Maintain valve location records. - ; .
Maintain valve revair records.

Install tapping in valwves.

STORAGE FA?ILITIES_(PESEQVOIRS, STANDPIFES, ELEVATED TANKS)
Operate cathocdic prot-ction.devices. -

Operate electric well pumps.

Operate auxiliary driven pumps.

Perform routine high 1ift pump maintenance (change vacking,
grease) .

Perform major pump repair (revlace sleeve, bearings etc.)




IT. CURRICULUM

A. pesign

Two types of data werz needed to establish a competency
based water/wastewater curriculum: (n) Identification or the
tasks taught in each of the courses of the existing program and
(B) Identification of the tasks (competencies) which Grade II
operators felt pertinent to their jobs. This'data provided the
basis for: (1) Identifying job/task and human relation competen-
cies for successful entry into and advancement within the Water
and Wastewater Technology field - III. A. 1.*; (2) Converting the
2xisting curriculum of the Water and Wastewater Technology

ogram to a competency based format - IIT. A. 2.; (3) Developing
2 competency based testing program with: the water and wastewater
program which would permit students to "test out" of any nurder
of instructional units within the program - III. A. 4.; (4)
Developing and piloting a multi-level variable entry exit
components within the water and wastewater program - III. A. 7.;
(5) Providing training to any student regardless of sex, race,
religion, creed or color - III. Aa. 9.

B. Development [

Curriculum r%vision was based on those tasks which:
(1) Were not presently addressed in the existing curriculum; and
(2) Were performed by more than 25% of the Grade II operators.

'. j -

Each instructior of the water,/wastewater program at
Kirkwood identified those tasks listed in the survey for which
he/she: taught. Those!competencies which were found to be
performed on a regulaA‘basis by operators, but not found in the
existing program, were\identified. :

All instructors\of the department were responsible
for the development and \revision of the existing program to
allow for variable entry\and exit, and competency modifications
in a series of joint depar-:.:atal meetings. Over 98% Cf the
tasks identified irn the 2¥rv " as being applicable competencies
were included in the modif:i. . program. Specific course modifi-
cations'were made through a team effort by individual instructors
and curriculum developers.'! The modules were then presented to
student§ in the form of instruction for student input.

Survey forms and information pertinent to the existing
pProgram and competencies cha?ges can be found in the report

\

\

\

* Refers to the "Objectives and Intended Outcomes" section of
the grant proposal. \

! j
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section labeled "Survey Findings", "Existing Program" and

- "Revised Program". Also, two examples of the modified program
modules developed by Kirkwood instructors can be found in the
section entitled "Samples of Competency-Based Curriculum Taught

at Kirkwood". .

C. Evaluation

Curriculum changes made were evaluated through the use

of several evaluation techniques: (1) College "SPOT" course
‘evaluation forms; (2) A Likert-Osgood schematic differential

scales and multiple choice questions. Copies of these forms
can be found in this report in the section entitled "Evaluation

Forms Used in the Rewvision of Competency-Based Modules".

on
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EXISTING PROGRAM
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EXISTING PROGRAM FOR WATER AND HASTEWATER TECHNOLOGY PROGRAM

‘First Quarter

Credits Course Title Brs. | Credits Course Title irs, [Cred:  Zowrse Title. - fyg
15 Water Resources 5 240 5 Beginning Algebra 60 ¢ Irinciples of | 60
Water Quality Control M crobiology
Second Quarter
16 Water Treatment g 264 4 Intro. to Physics 60 3 Communicztions 36
Distribution Skills I
Third Quarter
21 Wastewater 300 4 Principles of 60
Treatment Chemistry
Pourth Quarter
1 Water & Wastevater 24 | 6  Research Projects 30 | 3 Principles of 48
Plant Administratir Management
13 Supervised Field 3
Study
R
Lty
104

ERIC

Full Tt Provided by ERIC.
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COURSE OFFERINGS

Fall Winter © Bpring

-t T

b

Contact .-Confact Contact
Credits Course Title Hrs./wk. Credits Course Title Hrs,/wk. Credits Course Title Hrs. /wk,

L "
Pl

2 Intro. W& WM ? 2 3 Env, Science IT. ~ 4 f’ & WW Treatment II §
} Basiclab Skills 3+ 3 WiTreatmentI .6 . 2  WiAnalysis I 4
3 Env. Science I 4 2 WW Analysis I 1, 3 Comm, Skills 3
3 By0 Treatment 6 2 Basic Elec, 2 2 Lagoons 2
2 Hyo0 Analysis 4 1 Reports ;1 2 Plant Adm, o2
1 Pumps 2 2 Hy0 Res, 2 2 W Collection 3
5  Math 5 2 Wells 2 2 . Spec. Proj. 4
2 Bl Dist, 4 2 Hy0 Dist, £ v 5 lath 5
1 | Reporté 1 2 Intro, W & WW 2
2 Spec, Proj. 4 2 Bagic Lab Skills 3, o

3 { a’:"

S

.' ;i «

L

1.
bl

W

ERIC

Full Tt Provided by ERIC.
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Ll

: | Contact Contact Contact
Credits Course Title Hrs./wk. {Credits Course Title Hrs./wk.| Credits Course Title __Hrs. /)
2 Intro. W& WW 2 3 *Env, Science II 4 4 Wi Treatment II  §

2 Basic Lab Skills 4 3 YWW Treatment I ¢ 2 YW Malysis I 4
3 *Env, Science I 4 2 *W Analysis I 4 3 Comm, Skills ]
3 *Hy0 Treationt 6 2 *Basic Elec. 2 2 *Lagoons 2
2 *H70 ‘nalysis | 4 1 Reports 1 2 *Plant Adm, 2
1 *Pumps 2 2 *Hy) Res, 2 2 W Coilection 3
5  Math 5 2 *Hells 2 2 Spec, Proj, 4
2 Hy0 Dist. L |
Total 27 Total ~—735 Total ~ 26
| Sunmer

Internship 40 or elactives totalling 12 credits

Winter entw gtudents in this class also.
)
ERIC

Full Tt Provided by ERIC.

17



M

Aodd WVLRLD = FARNL TIME

Fall

2 Intro. to W& W 2
2 *Basic Lab Skills 4
*Env, Sqience I ¢
17 *rpyppg 2

e

Tetal 12

---—-.—-—-—.,—-—..—.—

3 **HZO Treatent 6
2 *H,0 Analysis 4

2 Plant Adm. 2

————

Total 12

3
2

3

[ ]

Winter

S h—

*Env, Science II
Wi Analysis I

*WW Treatment I

**Basic Elec,

| **H20 Res,

Wells

HZO Dist.

:
4

6

n———-—--—.—-—-c—-_

1

Spring
4 YN Treatment II 8
2 YN Analysis 1T 4

2 *Lagoons 2
14

e B,

Summer
Math 5
Elective ¢

ro

W Colléction 3

2 Spec. Proi, 4
1 Repdrts 1
3 Comm., Skills 3

11

Electives 8

\
Plus internghip 40

ry

(Y

ERIC

Full Tt Provided by ERIC.



WINTER ENTRY

T v i

Winter Spring |Fall
- Contact , . Contact . Contact-
Credits Course Titl- Hrs. /wk. Credits Course Title Hrs. /wk. |Credits Course Titla Hrs/wk.
2 Intro. W & WW 2 4 Wi Treatment IT 8 3 Env, Science I 4
2 Basic Lab Skills = 2 Wi Analysis II 4 3 Hy)0 Treatment ¢
3 Env. Science II 4 3 Comm. Skills - 3 2 B)0 Analysis = ¢4
3 WW Treatment I 6 2 Lagoons 2 l Pumps 2
2 WY Analysis 1 4 2 Plant Adm, 2 2 H)0 Dist. 4
2 Basic Elec, 2 2 Wi Collection 3 1 Reports !
2 Ha0 Res, 2 5 Math 5 2 Spec. Proj, 4
2 Wells 2 h
Total 26 Total 27 Tucal 25
|
|
Surmer
Internship 40 or electives totalling 12 creditg
|
B
{74 |

Full Tt Provided by ERIC.

ERIC o



SPRING ENTRY - Part Time

?  Lagoons 2 | Blectives 6 6 | 2 Basic Lab Skilis 4 | 3 Env. Science II 4
2 WW Collechion 3 3Env. Science I 4|2 Wi Analysis I 4
1 Reports 1 2 W. Analysis § 13 WW Treatment I 6
2 Intro. W& W 2
5. Math 5 .= —_—
Total 13 Total 12 Total 14
4 WW Treatment II R | Electives 6 61 1 Pumps (1 2 | 2 Bas.c Elec, 2
2 WW Analysis II 412 Spec. Proj. 41 3 Water Treat. 6 | 2 Water Res. 2
2 Plant adnm, 212 Wells 2
3 Com, Skills 3 | Waterbdist. 4
Total 15 Total 10 Total 10

Aruitoxt provided by Eic:

ERIC



Samples of Competency-Based

Curriculum Taught at Kirkwood
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B?SIC LAB SKILLS



ABSTRACT

Basic Laboratory Skills is a course designed to provide water

and wastewater laboratory personnel with the skills basic to working in

either a chemistry laboratory or mi crobiological laboratory.

This course includes hands-on practice, examining and using

+he equipment, chemicals and procedures discussed.
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Module lv: ‘ Topic:
SUMMARY
Instructor Notes: "} Instructor Outiine:
Basic Laboratory Skills 1. Discuss, demonstrate and have student
participate in laboratory practice and
General Skills sessions concerning basic laboratory
- skills.
Safety
Notebooks & Bench Sheets
Labeling
Sampling

ID of lab equipment & glassware
Chemical names and formulas
Matter (solids)

Solutions

Dilution techniques

Incubators

Balances

Chemistry Skills

+~alytical analysis
Volumetric glassware
Standardization of reagents
Colorimetric analysis
Standard curves : ,
Lab supplies & chemicals
Standard References

~Microbiology Skills

' Laboratory cleanliness
Equipment packaging

Media & reagent preparation
Sterilization .
Microscopes

Aseptic technique
Microbiological sample collectipn '
Microbiological dilution technifues

Instructor must provide all neckssary equipment for laboratory practice sessions.
Necessary information c¢- what epuipment needed in handout materials.

.Ecﬂﬂ3
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Module No- Modu?e Title:
Basic Laboratory Skills

Submodule Title:

- - . G ills )
Approx. Tiue: General Skill _

- Topic:

1 hour Safety . _

Object «es:
Upon completion of this module, the participant should be able to:

1. Locate the following in the laboratory and indicate its proper use: Safety
shower, fire extinguisher, fire blanket, eye wash, first aid kit and

instruction sheet, fume hood. .

Select the proper pieces of equipment given an emergency situation.

State when safety glasses, lab aprons and lab gloves will be used.

Given a list of common lab chemicals state their safety hazard and proper

storage method.

P

Instructional Aids:

- Handouts Laboratory Safety

Fire extinguishers A, BC, ABC, 0Ch
“Fire blanket

Eye wash

First aid kit

Instructional Approach:

Lecture
Demonstration_
Piscussion

References:

Manuai for Sanitary Chemistry and Sanitary Microbiology, Linn-Benton Community
College, Carnegie & Wooley, 1975.

Standard Methods, 14th Edition \

Wastewater Leboratorv Procedures & Chemistry, from Operation of Wastewater
) rria —

fClass Assignments:

» ~ Read handout -
ic - 1§35
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Module HNo: Topic:
Safet

Instructor Notes:

Instructor Outline:

» Distinguish between A, B, & C
class extinguishers. Show
Soda Water C0s, Dry chemical

Do not try to teach a first:
aid course in this module.

Demons trate top draw and
bottom draw or a fume hood.

Stress that no two emergency
situations are the saine.

Handout
Laboratory Safety

. Yt Y

b.

C.

4, Discuss handout chemical hazards. Nl
Partjcipant must be able to state the safety
hazards and proper storage methods of Group A
chemicals on handout. ’

1. Identify, describe and demonstrate the
use of

a. » ~ty showers

Fire extinguisher

Fire blanket

Eye wash

First aid kit with instruction sheet

Fume hood

Describe emergency situations and indicat
proper actions.

Have participants indicate how the
situation could be prevented and what
actions must be taken after the incident.

3. Discuss personal protection equipment and
the use of it.

~

forsd

C, .
J
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LABORATORY SAFETY

Carnegie & Wooley

Manual for Sanitary Chemistry & Sanitary Microbinlogy
Linn Bentun Community College

Albany, Oregon

Introduction

For the inexperiericed and careless operator, the treatment plant
laboratory can be extremely hazardous. The labdratory is not necessarily a
dangerous ptace, however. Intelligent precautions and an understanding of
proper techniques make the laboratory less dangerous than most other
industries.

A number of hazardous materials and conditions do exist. Be aware
of these dangers. Prevent accidents.

Personal Protection

1. Wear Safety Gogglas or Eyeglasses

Eyes must be protected from splashing chemicals and flying broken glass
by wearing goggles at-all times. .

2. MWear Lab Coat or Apron and Protective Shoes

Protect clothing and body from corrosive chemicals. Tennis shoes or '
sandals are not acceptable.

3. Know Location of Safety Equipment

A first-aid cabinet, a fire extinguisher, a fire blanket and an eye-wash

fountain should be availatle. Know exactly where they are located and

&

how to use them.

4, Toxir Fumes

‘Any test involving a dangerous or unpleasant volatile material shou.d be

performed in a hood or well-ventilated part of the laboratory.

A
e

‘ZC(J’S |
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10.

11,

Measuring Chemicals

Never handle chemicals with the hands. Always use a spatula. Do not
drip liquid chemicals. Pour stock solutions into a small beaker, then
into the graduate. Pipette from the beaker, not the stock solution
bottie. |

High Temperature

Use protective gloves or long handled tongs when using autoclave, hot
plate, furnace or oven.

Broken Glassware

‘Discard or repair cracked or broken glassware immediately.

. Electrical

Check all electrical equipment to see that it is properly wired and

grounded.

‘Wash up -

" Always wash your hands after handling chemical containers and test

apparatus.

Eating

Never use glassware for serving food. A]ways.wash before eating or
smoking. It 1>\not good to eat in the laboratory at al’.

Labels

Always label containers with name of material, concentration, date,

and your initials. This wi®#l prevent accidents with acids, etc. in

unlabeled beakers and also prevent use of wrong reagents in lab tests.

L5855
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Corrosive Chemicals - B

1. Acids (Sulfuric, Hydrochloric, Nitric; Glacial Acetic

~

L
a. Concentrated ac1ds are extreme]y corrosive: to evéryth1ng. 1nc1ud1ng

skin. Use glass and polycthylene containers.
~b. In case of spills, imiediately add-large quantities of watef to the j
‘area and neytra]ize with sodium bicarbonate. Then clean up thé area.
c. Contact with skin burns very quickly. Wash inﬁediate]y with Térge
quantities of water and neutralize with sodium bicarbonate. )
d. Dilute concentrated acid by adding the acid ;o the water, nevegr.
the reverse. ‘ : L
| e. Always pipette with a rubber bulb. o _ {T’
~ f. In general, do not mix strong acids with strong bases. If if is »/'\
necessary to mix these solutions, do so veryyslowly, with mixing Qﬁd'

cooling in coid tap water or ice water.. - 8 __7

2. Bases (Sod1um Hydroxade, Potassium Mydrox1de. Ammon i um Hydrox1de) - ,r'r

a. Concentrated bases are also extreme]y corrosive to skin and c]oub1ng
Use glass (with_rubber stopper) and polyethylene contalners.{ Do ‘not
use g]aqs qtoppered bottles. - ‘ ' , | ; TN~

b. In case of-spill, ‘wash w1th large quant1t1es of water and neutra].ze;

, with saturated boric acid so]utl\n ‘ .

c.”  Always p1pette W1tn rubber bulb.

3. . Others L ) ‘ o o e
a. Chiorine gas -—-Secure covers to .revent :séape of vapor. | _
ﬁi\ ~b. Ferric chloride - Extremely corrosive to metals. Avoid contact with
o ';skin. & |

=
by

v U - | - _ N
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Toxic Chemicals

l;JAAvoid Ihgestion or Inhalation
=, st
- a. Solids - Cyanides, chromium cadmi um,

\

o b. 'Liqdids'; Carbon tetrachloride, ammonium hydroxide, nitric acid,
broming. chlorine water, chloroform, carbon disulfide. Use in hood..
,5 C. Gases'-cHydrogen sulfide, chlorine, ammonia, hydrochloric a;id.

‘; Use in hood.

2. Most Chemicals Have Warnings and Antidotes on Their Labels. Read Them

Before you Use the Chemical.

Explosive or Flammable Materials

1. Acety]ene.«hydrugen. carbon disuifide, benzene, ethyl ether, petro1eum

ether, acetone. Store the materials according to fire regulations.

2. Use in hood. Do not use near open flame of expcsed heating element.
Do not smoke near the chemicals. Use 2xtreme caution dukihg distillation.
Do not distill to dryness. |

"Infecticus Materials ?/~)

Although it is highly un]ikéiy that an operator would contract diseases by
wdrkiné in a treatment piant, the possibility does exict. |
1. Sewege contains bacteria and viruses which can cause diseases. Some
diseases are contracted through breaks in the sk*n. Keep wounds covered
| and_if necessary, wear protective glcves. |
2. Some are contracted through the digestive tract.. The best protection
is to wasn tho 'oughly after performing tests to avoid transferring'
bacteria to mouth while eating. .
3. Immunization is provided for many of the diseases. Operators are

encouraged to take full advantage of this type of protection.

Ly
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Module No: Module Title:
Basic Laboratory Skills

Submodule Title:
General Skills

Approx. Time: 4
- Topic:
30 Min. Notebooks and Bench Sheets
Objectives:

Upon completion of this module, the participant should be able to:

1. Describe information to be included in a general lab notebook.
2. Describe the utility of a lab bench sheet.

Instructional Aids:

- Handouts
' 1. lLab notebooks
2. Bench sheets

Instructiona) Approach:

Lecture

References:

None

Class Assignments:

Read handouts

~~i
O
»,
oY)
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Module No: Topic:

Notebooks and Bench Sheets

Instructor Notes:

instructor Qutlire:

Handout Lab Notebooks

Handouts
Bench sheets

B

Discuss lab notebooks

Why they are kept
What must be in one

Discuss the use of bench sheets and their
relationship to lab notebooks.

Discuss bench sheets examples.
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INSTRUCTIONS FOR KEEPING LABORATORY NOTEBOCKS
Entries should be recorded in ink or ball-point pen by the person doing
the work, on the same day the work was done. Such person should date the
nage at the beginning of each'day'é entry and should iaitial the page
after each day's entry. Entries should be made on only one side of each

page. The blank side facing each page may be used for calculations not

constituting a material part of the information recorded.

Each new project should, as a first entry, include a clear, concise
statement of what is to Be done and what is hoped to be achieved. All
entries should be made in such detail that anyone not directly associated
with the work will be able to read and understand the scope and object of
the wor described.

Each pag: should be filled in completely either with written matter or
diagonal lines before starting on the next page. No blanks should be
left, for example, for later insertion of qnalyses.

No attempt should ever be made to correct or obliterate any entry.
Necessary corrections or deletions should be hade by drawirg a single
line through the portion to be deleted, being sure to leave the original
matter legible. As required, substitute words may be written above the
deleted matter. A1l such changes should be initialed «nd dated as of

the date of correcticn. .f possible, an explanation of the charnge should
be made either in the margir or immediately following the corrertion if

that portion of the page has.nrot already been filled.

134
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- b v

5. Any sketches or drawingﬁ which are not originally made on the notebook
pages may be inserted but care should be taken that each page is
appropriately identified by title and date. Reference should be made
in the text of the notebook entry to such insertions and the date when
such pages became available. This will refute any charge that such
inserted pages were prepared af a date later than indicated.

\\ 6. Each person who has the duty of recording experiments should have his

. own notebook and should not permit others to-make entries in it. In the
case of shift work this rule may be relaxed if the records are otherwise
adequately corroborated.

7. Thefe is no objection to having separate notebooks for separate projects
but care should be taken to insure that entries are made in chronologica
order and that there is sufficignt identifjcation of each entry to

majntain continuity.

e
o
¢




SOLIDS DETERMINATION
Percent Total zolids (1.S.)
. an
Percent Volatile Solids (V.S.)

Source

Dish No.

Weight of Dish + Sample

Weight of Dish

Weight of Wet Sample

Weight of Dish + Sample
After Drying

.

Weight of Dish

Weight of Dry Sample

% Total Solids

Average T.S.

Weight of Dish + Sample
After Ignition

Weight of Dish

Weight of Residue

¢ Fixed Solids .
Average . . _J
Formulae:

1. Wt. of Dry S
wt. gf 3;{ s:ﬂg}z x 100 = % Total Solids (T7.S.)

2. 100 - % Total Solids = % of Moisture

3. Wt. of Residue - F
Wt of Dry Sample 100 = % Fixed Solids (F.S.)

4. 100 - % Fixed Solids = % Volatile Solids (v.S.)

This method is usually used in sludge solids analysis.

Q
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Module Ho: Module Title:
Basic Laboratory Skills

Suummsttanss
Swaodule Title:
General Skills

Approx. Time:

- | Toplc:

30 Min. Labe]jng

"|0bjectives:

Upon completion of this module, the participant should be able to:

1. Describe the necessity of proper labeling of chemical stock bottles, samp]e
bottles, flasks etc. ‘
2. State the information required on a chemical stock bottle.
3. State the information required on a sample bottle.

Instructional Alds:

Handout: "Labels"

Instructional Approach:

Lecture

References:

Self-monitoring Procedures, Basic Laboratory Skills, USEPA, Engel, Highby,
Wagner.

Class Assignments:

Read handouts
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Module io: Topic:
Labeling
4 Instructor Notes: '{ Instructor Outline:
1. a. Discuss labeling of chemical stock
bottles, sample bottles and flasks.
b. Discuss dating of chemicals and reagents.
c. Discuss sample labeling
Handout: Labels 2. List the data required on chemical stock

bottle.

3. List the data required on a sample bottle.




Page 16 of 168

LABELS
Labeling
When a chemical or a piece of equipment is used for a specific
analysis, it should have some type of jdentification. When you prepare 2
chemical from a stock container (purchased from a supply house), you must
identify that.chemical properly. The stock container will have all the
necessary information on its label. A general format for labeling reagent
bottles is as follows. wj
Chemical Namé
Chemical Formutla
Coricentration
Date - Initials
In preparing a chemical reagent a specific procedure wouvid b2 as
follows:
Prepare a sulfuric acid solution 10% by volume by pouring
10 ml of concentrated sulfuric acid (H2S0a), into 90 m]A
of distilled water. Cool the solution to room temperature
and transfer to a storage bottle.
The label should be:
Sulfuric Acid
HaS04
10% by Volume
12/19/74 WTE
A1l necessary information has been included on the -1 to properly identify
jt. It takes a little more time but it is well wu b in the long run.

Several labeling tools are available, and each has its place in the
laboratory. Most beakers and flasks will have a hexagon space of ground glas

which can be used to identify it.

193



A lead pencil should be used for this type of marking.

Grease pencils are primarily used for test tubes. It should be
noted that the grease pencil marking will readily rub off. When porcelain
is 1abelgd, a special teéhnigue ;hou]d be used, since the item will be
repeatedly heated and cooled. An etching device such as a Vibra-Groover,
should first be used to put either a number or letter on the item. Next the
etching should be filled in by rubbing it with a stick dipped in 1% Ferric
Chloride (FeCl3) solution (can either be prepared or commercia]]y purchased)
The porcelain crucible or other item is then placed in a muffle furnace |
(Approximately 600° C.) and fired for 10 minutes. After coo1fng the porcela
js ready for use. Whatever labeling techniques you use, be consistent, and

rememb~r that the label is intended not only for convenience but also for

. safety.

~ Ul
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" GAEMICAL Name | PotassiuM 1 CROMATE
SvmeoL | KoCRop
(ONCENTRATION N2 N
Dae | Jury 5, 1077
PREPARED BY o By Joun Now
SampLE SITE ‘ CHLORINE ConTACT Tank EFF,
Tive & DaTe 11:37 aM, - Juwy 4, 1977
SamPLE TYPE i GRAB SAMPLE
TYPE OF PRESERVATION , No PRESERVATION
SAMPLER [ By Joun Now
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Module No: Module Title:

Submodule Titla:

Approx. Time:

Topic:

1 hour Sampline

Objectives: !

1. Explain why sampling and preservation is just as important as the accuraqy
and precision of the analysis.

2. Differentiate batween grab and composite sampling.

3. List three general methods of sample preservation.

Instructional Aids:

Handouts "Sampling"
Handout: Sample Preservation -

Instructional Appreoach:

Lecture

References:

1. Kerri, Wastewater Laboratory Procedures ~
2. Standard Methods, 14th Edition
3. Methods for Chemical Analysis of Water and Wastewater, USEPA, Technology

Trans fer

Class Assignments:

)
59 Read handouts | A )
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Module HHo: Topic:

Sampling

Instructor Notes:

Instructor Outiine:

 Handout "Sampling"

Handout "Sample Preservation"

1. a. Discuss sampling in general
b. List the objectives of sampling

c. Indicate that the analysis and results are
only as go at the sample.

2. a. Differentiate between grab and composite
samples.

b. List types of composite samples.
3. a. Discuss methods of preservation
1. Retard biological action

2. Retard chemical change
3. Reduce volatilijty

o
<
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SAMPLING

Carnegie & Wooley
Manual for Senitary Chemistry & Sanitary Microbiology
Linn Benton Community College
Aibany, Oregon

N

The most neglected technique iE\Qaboratory control tests is in the
collection and hahd1ing of samples. Even fhoygh a test is performed
carefully and accurately, the result may be completely wrong and meaningless,
unless a good representétive sample is taken..

Cardinal Rules

The cardinal rules for sampling spell CAP:

1. CLEANLINESS - of all containérs; including caps, and measuring devices
that the sample comes in contact with.

2. ACCURACY - of records. Thé samp1e label should note the type of sample,
source of sample, source, location of sampling point, the date and hour
sampled, the temperature of the sample, and recent weather conditions.

3. PRESERVATION. Sewage sanples contain living organisms which continue
to grow unless the life processes are siowed by lowered temperatures
or ha]ted.by addition of chemicals. Chemical dégredation can also occur
if samples are not properly preserved. |

Principles of Sampling = ¢

1. The sampie should be taken where the sewage is well mixed.

2. Large particles which may be in the sewage should be broken into smaller
pieces or excluded. |

3. No deposits, growths or floating materia]s that have accumulated at the

sampling point should be included.
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4, Samples should be tested as soon as possible.

Types of Samples

DEFINITION: A sahp]e is a part of anything that is presented as evid;nce
of the quality of the whole. |
1. GRAB SAMPLES. Grab samples are taken because they a?e necessary or
becaute there is a lack of time to catcr composite samples. For some
tests grab samples must be used. Tests such as residual chlorine,
dicsolved oxygen, and pH are determined from grab samples as a portion
of sewage which cannot be mixed. For some tests grab samples can be
used because the quality of the component to be sampled remains uniform
" for a period of a day or longer. An example is a digestor sample. A
grab sample is simply one taken at a specific time with no regard to
flow rate.

2. COMPOSITE SAMPLES. Composite samples are representative of the
character of the sewage over a period of time. éOD, settleable solids
and suspended solids tests are usually run on composite samples. The
effects of intermittent changes in strength and flow are eliminated. The
portion collected should be-obtained with sufficient frequency to obtain
average results. The rate of sewage flow must be measured when each
portion is taken and the volume of the portion adjusted to the flow at
the particular time of sample. Samples may be composited either by
mechanical samplers or by hand. A composite sample is a series of grab

samples poured together to make one sample.

ERIC | | U3
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Use the following formula to determine the vulume of sample to%be

taken at each sampling interval to obtaiﬂ‘a weighted composite sainple.

Total 'sample volume in ml « Flow rate at sampling _ ml sample at sampling
No. of sampling time Average flow rate time

Sample Preservation

Both grab and composite samples should be chilled to 30 - 40 C immediately.
This is particularly true for BOD and all bio]ogiéa] tests. Samples for
certain'testé may require some type of chemical preservafive. It is not
possible to preserve samples for other tests such as DO and temperature. The
following table lists some common tests and preservation methods:

Preservation Methods

. Maximum

Test ‘ Preservative " Holding Period
Acidity-Alkalinity Refrigeration at 40C 24 hours
Biochemical Oxygen Demand Refrigeration at 40C 6 hours
Chemical Oxygen Demand 2 ml H2S04 per Tliter 7 hours

| Chloride . None required -

- Color Refrigeration at 40C 24 hours

" Dissolved Oxygen 7 Determine on site " No holding
Hardness None required -———-
Nitrogen, Ammoni a 40 mg HgCl2 per liter - 40C 7 days -
Nitrcgen, Nitrate - Nitrite 40 mg HgCly per liter - 40C 7 days

o
-
™
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SAMPLE PRESERVATION

Complete and unequivocal preservation of samples, either domestic
sewage, industrial wastes, or natural waters, is a praética] impossibility.
Regardless of the nature of the sample, ccmplete stability for every
coﬁstituent can never be achieved. At best, preservation techniques can
only retardnthe chemical and bio1ogica] changes that inevitably continue
after thé sample is removed from the parent source. THe changés that take
place in a sampte are either chemical or biological. In the former case,
certain changes occur in the chem1ca1 structure of the const1tuentJ that,are
a function of physical conditidﬁ;. Metal cations may precipitate as
hydroxides or fofm complexes with other constituents; cations or anions may
may chanae valence statéslunder certain reducing or oxidizing conditions;
other constituents may dissolve or volatilize with the passage of time. Meta
cations may also adsorb onto surfaces (glass, plastic, quartz, etc.), such as
jron and lead. Biclogical changes taking place in a sample may change the
valence of an element or a radical to a differeﬁt valence. Soiuble
constituents may be converted to. organically bound materials in cell
structures, or cell lysis may result in release of cellular material into
solution. The well known nitrogen and phosphorus cycles are examples of
biological influence on sample composition.

Methods of preservation are relatively limited and are intended

generally to (1) retard biological action, {2) retard hydrolysis of chemical

compounds and complexes and (3) reduce volatility of constituents.

<0
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Preservation methods are generally limited to pH control, chenical
addition, refrigeration, and freezing Table 1 shows the various
preservatives that may be. used to retird changes in samples.

Many water and waste samples are unstable. In situations where
the interval between sample collecticn and analysis is long enough to produce
changes in either the concentration o? the physical state of the constituent

to be measured, the preservation practices in Table II are recommended.

TABLE I
Preservative Action Applicable to:
HgC12 Bacterial Inhibitor Nitrogen forms,
Phosphorus forms
Acid (NHO3) Metals solvent, pre-  Metals

vents precipitation

Organic samples
(cOD, oil & grease
organic carbon)

Acid (HpSO4) Bacterial Inhibitor

Alkali (NaOH)

Refrigeration

Salt formation with
organic bases

Salt formation with
volatile compounds

Bacterial Inhibitor

Ammonia, amines

Cyanides, crganic
acids

Acidity-alkalinity,
organic materials,
BOD, color, odor,
organic P, organic
N, carbon, etc.
Biological organism
(coliform, etc.)

In summary, refrigeration at temperatures near freezing or below

is the best preservation technique available, but it is not applicable to

all types of samples.

vy
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- The recommended choice of preservatives for various constituents is
given in Table 2. These choices are based on the accompanying references and
on information supplied by various Regional Analytical Quality Contrel
Coordinators.

~ TABLE 2
RECOMMENDATION FOR SAMPLING AND PRESERVATION
OF SAMPLESCACCORDING TO MEASUREMENT (1)
Vol. . “
Req. Holding
Measurement (m1) Container (2) Preservative Time (6)
Acidity 100 P, G Cool, 40 C. 24 Hrs.
Alkalinity 100 P, G Cool, 40 C. 24 Hrs. -
BOD - 1000 P, G Cool, 40 C. "6 Hrs.
coD 50 P, G HpS04 to pH 2 7" Days
Dissolved Oxygen
Probe 300 G only Det. on site No Holding
Winkier 300 G only Fix on site No Holding
Ni trogen
Ammoni a 400 P, G Cool, 4% C. - 26 Hrs. (8)
HyS04 to pH 2
Kjeldah 500 P, G Cool, 4° 26 Hrs. (4)
_ HySOg to pH 2
Nitrite 50 P, G Cool, 49 C. 24 Hrs. (4)
0it & Grease 1000 G only Cool, 49 C. 24 Hrs.
, ' Hy504 to pH 2
pH 25 P, G Cool, 49 C. 6 Hrs. (3)
‘ Det. on sit
L Residue
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TABLE 2 Cont. .

Vol. . \ e
‘ Req. Holding °
'Measurement (m1) Container (2) Preservative Time (6)
Filterable 100 P, G Cool, 4° C. 7 Days
Non-Filterable 100 P, G Cool, 4° C. 7 Days
Total 100 P, G Cool, 4° C. 7 Days
Volatile 100 P, G Cool, 49 C. 7 Days
Settleable MétterlOOO P, G None Req. 24 Hrs.

"~ Specific ' ‘
Conductance 100 P, G Cool, 49 C. 24 Hrs.
Temperature 1000 P, G Def. on site No Holding
Turbidity 100 P, G Cool, 4° . 7 Days

1. More specific instrdctions for preservation and sampling are found with
l~eéch procedure as detailed in this manual. A general discussion on

sampling water and industrial wastewater may be found in ASTM, Part 23,
p. 72 - 91 (1973). '

2. Plastic or glass

3. If samples cannot b2 returned to the laboratory in less than 6 hours and
hq]ding time exceeds this»1{mit, the final reported data should indicate
the actual ho]d{ng time. ‘

4. Mercuric chloride may be used as an alternate preservative at a
concentration of 40 mg/1, especially if a ionger holding time i; required.

However, the use of mercuric chloride is discouraged whenever possible.
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If the zample is stabilized by cooling, it should be warmed to 25° C. for
reading, or temperature correction made and results reported at 25° C.
It has been shown that samples properly preserved may be held for

extended periods beyond the recommended holding time.

&
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Module No; Module Title:
Basic Laboratory Skills

Submodule Title:
General Skills

Approx. Time:
' - Topic:
2 hours General Lab Equipment and Glassware
Objectives:

Upon completion of this module, the participant should be able to:

1. Identify and operate the following lab equipment: Vacuum oump, lab burner
fume hood, lab oven, dessicator, hot plate, stirrer.

2. ldentify the following lab glassware: Buret, pipet (volumetric), pipet (mohr)
graduated cylinder,lirlenmeyer flask, vacuum flask, volumetric flask,
separating funnel, buchner funnel, gooch crucible, watch glass, beaker,
Walter crucible holde', buret clamp. T

3. D?mongtrate proper methods 3f glassware cleaning and indicate when special

¢

Instructionaf Aids:

Lab equipment per handout

Handouts
1. Laboratory Equipment Description and Use

2. Glassware cleaning

Instructional Approach:

1 Lecture ~
‘Demonstration | : o)

- {References:
Manual for Sanitary Chemistry and Sanitary Microbicloay, Carnegie & Wooley.

Class Assignments:

Read handouts
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Moduie No: Topic:
General Lab Equipment and Glassware

¥

Instructor ilotes: Instructor Outline:

1. Demonstrate the use of:
a. Vacuum pump
b. Lab burners
c. Fume hoods
d. ‘Lab ovens -~
e. Dessicators
f. Hot plates
g. Magnetic stirrers

Proper use of equipment will 2. Identify'and demonstrate the proper handling

be covered in following topics. and storage of:
Burets
Pipets
Handout Vol Umtric
Laboratory equipment Mohr
description and use. Graduated cylinders

Erlenmeyer flasks
Vacuum flasks
Volumetric flasks
Separatory funnel
Buchner funnel

Gooch crucible

Watch glass

Beaker

Walter crucible holder
Buret clamp

Handout ‘ 3.“ Discuss handout on glassware cleaning
Giassware cleaning Note safety precautions for use of strong
acid and strong base cleaning solutions.

i o)
[ Y
o
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LABORATORY EQUIPMENT
DESCRIPTION AND USE

The well equipped treatment plant lab should have the necessary
equipment and g]assware'to perform all necessary tests, some of which will be
run simultaneously. In addition, the lab must have the necessary supporting
equipment to make up solutions and perform other routine lab taskz. The
"following items should be consieered minimum for an efficient and smoothly
operating treatment plant laboratory:

(Mention of anylpiece of equipment by brand name dces not necessari]y'
rean endorsement of that brand by Linn-Benton Community Co]]eger; the

Environmental Protection Agency, but is used for illustrative purposes only.)

1. BALANCES
a. BEAM BALANCE

This balance should have a capacity of 500 g. and a
precision of 0.02 g. This ba]én;e is used fqr quick
measurements, such as wgighing'chem{ca1s.for_thé'
preparation of most so]utidns. :betai1ed instructions
for the operation of the balance accompany the
instrument. Read_thém thérough]y before attémptiné?
to make measurements. In general, treat the instrument
gently and keep it clean.
b. ANALYTICAL BALANCE

This balance should have a capacity of 160 g. and a

precisién of 0.1 mg. This balance is used primarily

for solids determinations and for weighing dry

-0
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-

chemicals in preparation of standard solutions.
Detailed instructions for operation aTso!;ccompany this
instrument. Siiict adherence to the dirgctions is
necessary to avoid damage. This instrument is
extremely sensitive and cannot be jarred or treated
roughly. Keep it clean, inside and out.

2. pH EQUIPMENT

A pH HETER

‘ ' . *The pH meter should haye a range of C to 14 pH,

and deliver + 0.1 pH accuracy. This instrument j§ used

to adjust pH of solutions, titrations, and other

procedures requiring some dzgree of accuracy.  Detailed

instructions for the operation of the pH meter area

included in another module.

b, pH TEST PAPER

pH test papek is a convenient tool for getting a
rough check of the pH very quickly. It can be
obtained in nearly any range. For general use, a
range of 1 to 11 pH and an accuracy of 0.5 pH is |

adequate.

The test paper is treated with an indicator whfch will
change color when moistened. Distinct color changes
occur over the entire range of pH. To determine the
pH of a solution with pH test paper, obtain a drop

solution with a clean Pasteur pipette or stirring rod

Y
<1
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‘4\ - -
Fat 4

and apply it to a pi€ce of the test paper. The paper
will change color immédiately. Determine the pH by |
comparing the color chart on the dispenser.
3. INCUBATORS
a. BOD INCUBATOR

BOD's are incubated at 200 C. and normally a

relativeiy large number of bottles are used. Therefore
a large cabinet type incubator that will hold several
hundred BOD bottles with a sensitivity of + 0.5° C.

is required.

b. BENCH MODEL INCUBATOR

Most bacterial tests are run at 350 C. Therefore,
an additional incubator is needed. The incubator
should be large enough to accommodate the maximum
number of plates which would ever be handled at the
same time. Sensitivity should be at least + 0.20 C.

4. WATERBATH

a. CONTROLLED TEMPERATURE
| A water bath at 450 C. is required for fecal.coliform
membrane filter test. The bath must be large enough
to accommodate Several plastic bags containing
membrane filter dishes. This bath shouid have a
sensitivity of at least + 0.2° €. and a range from
rogm temperature to 1000 C. Several other tests

require water baths at different temperatures. Often

/ -
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the same bath can be used, but it must be easily

- . adjusted between tests.

b. STEAM TABLE
| The solids tests requjre a steam tab1e'for evapé?ation
of the saﬁp]e. Often the contro]]ed water bath can
double as a steam table if it can be covered properly
and still allow the_evaporating dish to sit down into
the bath. Injléfgér-p1ants, it would be advisable to
have a-separaté--=eah table, since many of the tests
will overlap. The steam table must reach 1000 C. and’
have an automat1c overflow water level contro1
5. MICROSCOPES |

a. COMPOUND MICROSCOPE

A microscope is required for observation of sludge
samples and bacteria. The compound mictroscope should |
' have at’least three objective lenses; a low bqwer_(lox
high dry bower (43X), and an oil immersion.lens. An
electrical light source is recormended. Do not at;émp
~ to operate the gomﬁqund microscope w{thout direct,{
persona1 instruction from some one exﬁeriéhced with

" your part1cu1ar mode1

b. DISSECTING MICROSCOPE

The b1nocu1ar dissecting microscope s qu1te helpful
in properly identifying.c011f0rm colonies in the

membrane filter tests The microscope should have a

range of 1X-3X with an e1ectr1c Tamp Tight source.

aul .
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6.

7.

8.

STIRRING HOT PLATE

CENTRIFUGE

SPECTROPHOTOMETER

!

The stirring-hot plate is used in the preparation of
solutions, as well as in several tests. The heating
and stirring units should be able to be-opefated
separately or together. The plate should heat from
150 to 700° F. and the stirrer should run from 0 to
1800 rpm.

A small bench top centrifuge is used to clarify some
was tewater éamples. The.iﬁstrument should have the
capacity to hold 8, 15 ml. or 4, 50 ml. conical
centrifuge tubes and run at speeds up to 3200 rpm. A

timer is convenient. Caution must be taken in the

operations of any centrifuge to be sure the load is

balanced.' Tubes obposite one another must be the same
weight. The weight can be checked on a balance or by -
Jeveling the amount of liquid in the two tubes. If
onTy one tube is .eeded for your samples, make a
balance tube up with water. Do not operate the
centrifuge with the 1id up. Accelerate the centrifuge
slowly to avoid undue stfain on the motor. Clean up

any spills in the instrument immediately.

The spec;rophotometer is required for color intensity

determinations on several tests. The instrument shoul

<18
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have the capacity to work in the ragne of 400-700 mm.
Detailed instructions for the operation of the
spectrophotometer are included in another section.

9, MUFFLE FURNACE ’

| The muffle furnace is used in the volatile solids tests

and must reach a temperature of 6000 C. and space |
enough to handle three or four evaporating dishes is
recomménded. Use extreme caution when working around
the oven. Always wear insulated gloves and use long
handled tongs to insert and remove dishzs.

10. DRYING OVEN
The drying oven is used to dry crucibles, dishes,
filter paper, chemicals, and glassware. 1t should
have a heating capacity.of up to 1500 C..and control
sensitivity of + 0.50 C. Use caution because of heat.
Handle material with tongs or gloves. -

11. AUTOCLAVE
The autoclave is used for sterilizing solutions,
bacterial growth media, and glassware. It must have
the capacity to deve]op and hold 15 psi at 1210 C. for
any length of time. Size is not important as long as i
is large enough to accommodaté the volume of work
required. Bench top sterilizers ére satisfactory as
long as they meet the above requirements. Each

autoclave is slightly different. Operating instructior

4 ) ~
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are included with the instrument and should be read
prior to operation. Preferably, do not 6perate
without the instruction of someone familiar with the
operation of your particular model. Use caution since
the autoclave develops high pressures and high
temperatures. Always remove hot items with tongs or
gloves. '

12. WATERSTILL
Disti11ed water is required in nearly every test
performed in the laboratory. High quality distilled
water can be obtained from several commercial models.
In selecting the still for your lab, determine the
quant.ty of water needed for operation. Fo} most
laboratories, a cabacity of 2 gal/hour is satisvactory

| Directions for operation accompany fhe still. Of

\ critical importance is not allowing the still to run
dry. Some laboratories find it desirable to also
process their distilled water through a demineralizer
to obtain ultra-pure water. Although this is not
required, it is recommended for several tests.

-13. BUNSEN BURNER
The Bunsen burner is used as a source of heat for
b011ing and to sterilize equipment durirg b1o]og1ca1,
transfers. The burner should be compatible w1th the -

type of gas available for fuel. Se1f-containers

LRIC S |
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14.

15.

16.

DESICATTOR

ASPIRATOR

BURETS

a.

PRECISION BURETS

gas-cylinder units are available if commercial gas

lines are not present.

The desicattor is used to store ftems that must not
take moisture from the atmosphere. They should be

Targe enough to hold several evaporation dishes.

A vacuum pump or aspirator on the sink faucet is needed
for several filtration steps. The aspirator can bé
connected directly to the cold water tap. The vacuum
hose should run to a "water-trap" before it is
connected to the vatuum flask to prevent water from

surging up into the flask where the vacuun is ‘released.

The buret is essential for several treatment plant
fests. Itlis designed to deliver liquids in a
controlled fashion, such that additions can-be made
dropwise or intermittently and the final volume .'
delivered determined. The straight bore, and Teflon
stopcock is recommended for general use. Burets with
larger or smaller capacities can be obtained. Fill
the buret by adding the liquid with aid of a funnel
to the top with the stopcock closed. Fill it well

above the O ml. mark. Then bleed out the tip so that

22
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the orifice through the stopcock and the tip are free
of air bubbles.' Continue hleeding urtil the meniscus
at the top of the buret reads 0 mi. Dispense the liquid
by grasping the stopcock with the left hand, leaving

“the right hand free to agitate the flask below. After
the required volume has been dispensed, read the
meniscus. Notice that the values increase from top to
bottom. The difference between»the final buret reading
and the initial buret reading will give the exact |
volume dispensed. By this method, it is not necessary
to refill Between each operation. Simply calculate
the difference in buret reading as you continue to
dispense the 11qh1d. However, be careful not to
dispense below the 50 ml. mark.

17. PIPETTES
a. MEASURING PIPETTES

Measuring pipettes are used for a variety of purposes.
They can be obtained in capacity fromlo.l ml. to 20 ml.
with different subdivisions. Even} lab shouid have a
selection of pipettes from 0.1 m1 to 20 ml., mostly

i, 5, and 10 m1. volume. Measuring pipettes come in
two types; those calibrated clear to the tip and

those not cé1ibrated to the tip. The first type is
referred to as a "blow-out" bipette,'sinée it is

necessary to force the last drop out of the tip in

Ny .
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order to de]iver‘the measure volume. The second
type is operated on the same principle as a buret.
The 1iquid is drawn up into the pipette and the
desired volume delivered by allowing the liquid to
drain out, using the meniscus as the indicator of

volume delivered.

The 1iquid can be drawn into the pipette by mouth or b:
a rubber bulb. In general, it is advisable to use a
rubber bulb. Experienced lab technicians may find it
more efficient to pipette by mouth, however, never
pipette strong acids or bases, toxic solutions, sewage
samples, or bacterial cultures By mouth.

b. VOLUMETRIC PIPETTS (TRANSFER PIPETTES)

 Volumetric pipettes are designed to give the.greafest
accuracy in pipettes} They will deliver dn1y one

. volume and range in capacity from 1 ml. to 50 ml.
Each lab should have a supply of 1,-5, 10, 20 ard 50-
ml. volumetric pipettes. Their operation is identical
to the mzasuring pipettes except that even though
they are designgd to de]fver clear to the tip, they_
are NOT the blow-out type. They are calibrated to
deliver the prescribed volume by simply touching
the tip to the side of the container for a few
seconds. The smglj,drop remaining in the nipette is

ggg_inclﬁded in the prescribed volume of the pipette. -

N ;
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c. TRANSFER PIPETTES (EYE-DROPPERS)

Transfer pipettes, commonly called eye-droppers, are
useful in delivering small unmeasured quantities of
1iquid such as adding acid to adjust pH in the pH
meter. They are operated by using a small rubber bul
to take up and dispense the liquid.
18. FLASKS -
a. [ERLENMEYER FLASK |

The Erlenmeyer flask is a general purpose flask used
for containing and mixing solutions. They range in
capacity from 10 ml. to several liters.

b. FilLTER FLASK

The vacuum filter flask is essentially an Erlenmeyer
flask with a side-arm attachment to receive a vacuum
hose. Filtration is accomplished by placing a filtel
funnel in the neck of the flask and drawing the liqu’
fhrough with the aid of the vacuum.

c. VOLUMETRIC FLASK

The volumetric flask is designed to accurately measu
large volumes of Tiqguid, primarily in the preparatiol
of reagents and standard so1utioﬁs. They range in |
size from 1 ml. to 2000 ml. The 50, 100, 500, and
1000 ml. siies are recommended for génera] 1a5 use.
The volumetric flask is calibrated to contain the

prescribed volume, not to deliver. The stoppered

oy
)
<0G

~



it

Page 42 of 168

variety is more convenient for use in solution
preparation.
19. GRADUATED CYLINDERS

Gradugtéﬁ cylinders, or 'graduated, are used to
measure large volumes of 1iquid and are calibrated
"to deliver" not "to contain". That means, if the
graduate is filled and th; contents poured out, it
will deliver the prescribed volume. The drops left
behind are not included in the prescribed volume.
It is considered volumetric but does not have the
accuracy of the volumetric f]ask. Graduates ranage
from 5 m1. to 2000 ml. Sizes of 10, 50, 100, 200,

| 500, 1020 ml.” are recommended for general lab use.

20. BEAKERS |

Beakers are the most common,non-volumétric piece of.
glassware and range in size from 1 ml. to 4000 ml.
Sizes of 50, 150, 250, 600, 1000, and 2000 ml. are
recommended for general lab use. Although they do
have graduations, they should not be used to measure:
accurate volumes. |

“

21. BOTTLES

~ a. PLASTIC BOTTLE
Polyethylene bottles are convenient to uce for
chemical storage. Such bottles can be used to collec]

and transfer sewage samples. Dark coiored plastic

bottles protect light sensitive chemicals. High
Sos |
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GLASS STOPPERED

temperature polyethylene can be sterilized by auto-
claving. Sizes from 1 cz. to several gallons are
available in a variety of designs.

BOTTLES

Glass stoppered bottles are ideal for strong acid
solutions, and many other reagents. However, strong
bases tend to "freeze" the stoppers. Rubber stoppers
should be used for strong bases. Glass stoppered

bottles range in size from 30 to 2000 ml.

MILK DILUTION BOTTLES

Dilution bottles are 125 ml. volume glass bottles
with one calibration at 99 ml. They are used for

pacterial and sewage dilutions and car be autoclaved.

DROPPING BOTTLES

SQUEEZE BOTTLES

CARBOYS

Dropping bottles with hooded glass stopper or small
eye droppers attached are recommended for use with

stains and indicators.

Plastic squeeze bottles are used to dispense distillec

water during rinsing operations.

]

>
a

Large plastic carboys, from 2-12 gallon capacity, witt
spigots, are recommended for storage of distil1éd,

water, buffered water, and dilution water.

oD
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22.

23.

24.

25.

26.

EVAPORATING DISHES

GOOCH CRUCIBLE

IMHOFF CONE

BUCHNER FUNNELS

TONGS

a. CRUCIBLE TONGS

[

Porcelain evaporating dishes are used to dry chemical
and sewage samples. Sizes of 70 and 150 ml. capac{ty
are recommended. Sufficient number to handle several

samples each day should be on hand.

The Gooch crucible is used in solids determination.’
The 35 ml. size 1s recomnended. The illustration
shows the crucible in the rubber-adapter for filterin

’

flask.

The one liter volume with blunt tip for raw sewage
and sharp tip for final sewage is used for settleable

solids determinations.

Porcelain Buchner funnels are used in solids
determinations. The 80 mm. and 115 mm. diameter size:

would be recommended.

Both the normal 9" and long 20" tongs are recommeﬁded.

b. EVAPORATING DISH TONGS

Stainless-stee] safety dish tongs are best for

handling hot evaporating dishes.

'al)
L%
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c. BEAKER TONGS

For hot beakers and other similar objects, the Safety
Beaker clamp is recommended.

d. . FLASK TONGS

In addition, the Safety Flask Clamp is recommended.
27. BACTERIOLOGICAL EQUIPMENT
a. PETRI DISHES

Either glass or disposable plastic petri dishes are
acceptable. For the membrane filter procedures, the’
60 x 15 mm. size is recommended. The 100 x 20 mm.
size is used for total plate count and wherever agar
plates are required.

b. MEMBRANE FILTRATION APPARATUS

A stainless steel or glass funnel, with base and
filter support screen for 47 mm. diameter membrane
filters is recommended. The who1é apparatus must be
able to withstand autoclaving.

d. WIRE_LOOPS
A platinum wire loop with al3 mm. loop is used for
bacteriological transfers. A wooden or aluminum
handle is acceptable. .

28. FILTER PAPER
a. STANDARD FILTER PAPER

A high grade, medium weight, rapid filtering paper

comparable to Whatman No. 1 is required for several

(‘\, -
(.,,,0




tests. It is recommended to have a selection of sizes
(7, 11, & 24 on.) on hand.

b. MEMBRANE FILTERS
Sterile membrane filters with sterile absorbent pads

are required for the membrane filter tests. The
filters should be 47 mm. in diameter, 0.45 um; pore

size, white with grid.

c. . GLASS FIBER FILTERS

Ultra-fine filter, which retains particles in the
semi-colloidal range with a thickness of 0.26 mm. and
a diameter of 2.4 cm. is required for the suspended
solids test. Filters equivalent to Whatman Grade GF/C
~1s acceptable.
29. MISCELLANEQUS ACCESSORIES

a. 'RUBBER STOPPERS

b. 66RK STOPPERS - N

c. RUBBER TUBING : |

d. TYGON UBING

e. VACUUM TUBING
f.  RING STANDS
g.. RINGS & FUNNEL SUPPORTS

h. CLAY TRIANGLE

1. HOSE CLAMPS

Jj. ASBESTOS PAD

02
o
.
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SPATULA
FORCEPS

PIPETTE FILLER (BULB)

CRUCIBLE HOLDER

ASBESTOS GLOVES

PIPETTE WASHER

YT
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GLASSWARE CLEANING METHODS
Carnegie & Wooley
Manual for Sanitary Chemistry & Sanitary Microbiology
Linn Benton Community College
Albany, Oregon

Clean glassware is essential to performing meaningful tests. Normally
it is easiest to clean immediately after use, since materials will dry and
stick to the glass if left for a period of time. If stored in a closed shelf
it will not generally be necessary to wash again before use, however for
extremely sensitive tests a distilled water rinse would be advisable before

use,

C]eaningﬁSolutions

1. Chromic Acid

A. Dissolve approximately 60 g of potassium dichromate in hot water.

B. Slowly add enough concentrated §u1fur1c acid to make one liter.
Commercial preparations of this mixture are available from several
chemical supply houses.

2. Hot Detergent

Laboratory detergents are available in several forms. To avoid excess
sudsing, use sparingly.

Cleaning Methods

1. Stopcock Grease {Petroleum Base)

A. Dissolve grease in acetone,
- B. Wash with detergent.
C. Rinse with tap water four times.

D. Rinse with distilled water three times.



-
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Tvz. Stopcock Grease (Silicone Base)

A. Soak for one half to two hours in sulfuric acid.
. Rinse with acetone.

i

B

C. MWash with detergent.

D. Rinse with tap water four times.
E

. Rinse with distilled water three times.

3. Bacteriological Contamination

A. Soak in chromic apid mixture.
B. Rinse with tap water 6 - 10 times

C. Rinse with distilled water three times.

4. Fat and 0il Contamination;
A. Soak in chromic acid mixture.
B. Rinse with tap wéter four times.
C. Rinse with distilled water three times.

5. Organic Material

A. Soak in chromic acid mixture. /

B. Rinse with tap water four timés.
C. Rinse with distilled water tGreé times.
The riﬁging operation must a]ways be carried out thoroughly. Trace
amounts of mefa]vions that remain due to carelessness may seriously affect |
organism growth and\festing'procédures. If an automatic dishwasher #s used,
glassware should still be givenfa thorough distilled water rinse before
" drying. Glassware may be drieé at 103° c. | -

The cleaning operation is usually simplified if the pipettes, beakers,

graduated cylinders, test tubds and flasks are immediately placed in a

detergent solution after use. Delicate (and expensive) spectrophotometer

Ny~
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N

cuvettes must be handled with extreme cafe and never exposed to the harsher
cleaning agents.

In certain tests, such as the phosphate determination, special glassware
cleaning techniques must be used. SpecfaT instruction will be included in

the specific section dealing with that test.
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Module Ho: : Module Title: v
Basic Laboratory Skills

Submodule Title:

General Skills
Approx. Time:

Topic:
1 hour - Chemica] Names and Formulas

Objectives:
Upon complet1on of th*s module, the participant should be able to:

1. Identify and choose the correct chem1ca]s necessary for an analysis by name
and formula given a set of 1ab chemicals and a list of chemicals required for
an ana]ys1s

Instructional! Aids:

Handout: Names of Formulas and Compounds

Iinstructiona! Approach:

Lecture
Discussion

References:

Basic Lab Skiils, Engel Highby Wagner

Class Assignments:

ead handoug
Worksheets in handout

oo
o
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Module Ho: Topic:

Chemical Names and Formul as

| Instructor Notes:

1

Instructor Qutline:

Handout and Worksheets

Names and Formulas of
Compounds

Y ¢y
~37

Discuss very basic chemical
nomenclature.

Emphasize matching the exact name and
formuia with the chemical.

Give examples of common errors in
chemical selection by name or fomula.
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NAMES OF FORMULAS AND COMPOUNDS

In virtually every chemical analysis, the name and formulas of

~ chemical compounds appear. Compounds are pure substances that are composed
* of two or more elements. Elements may be referred to as. the pasic~buildihg
. blocks of all substances. At present there are 105 elements known. These

' elements are shown in the periodic table.

Each element has a particular symbol. The symbol is an

abbreviation for that element. The elements numbered (located above the

- symbol) 1 through 92 occur naturally (i.e. can be found in earth's crust,
: water or the atmosphere). Elements numbering 93-105 do not occqt-natura11y

but have been synthesized in small quantities in the Taboratory. The symbols

that are used to represent the elements are aiso used to represent compounds.
Fo+ example the compound NaCl represents the combination of sodium (Na)

(#11) and chlorine {Cf #17) and its rame is sodium chloride.
A11 the chemical procedures that are included in this course will
always refer to a compound with its formula and name together. For example:

Prepare a 10% by volume squuric acid (H2504) solutiox by . . . Weigh out

'”186.15 grams of sodium thiosulfate (Na2S205) . . . In several of the chemica?

formulas, you will note that subscr{pts are used. The.sﬁbsckipt te]is us

how many atoms of that”e1ement are contained in the compound. In water

(Ho0) there are two atoms of hydrogen and one atom of ogygen. The subscripts
help to differentiate one compound from another. The compound hydrogen
peroxide (H202) a1though similar to water is obviously not the same since

there are 2 atoms of oxygen in the peroxide and only 1 atom in the water.

<3G



In choosing the propeflchemicaT for an analysis, it cannot be
overemphasized that the name and ?ormula_that occur on the label of the
chemical must match the name and formula in the pfocedure that has been -
~given. Several names may appear to be correct because of similarities in
spe]]ihg such as: |

sodium $u1fate NayS04 and

sodium sulfite NapSOj
These -are not the same. The sulfate compound has one more oxygen atom than
the sulfite. Another minor spelling variation would be potassium nitrate
kN03 and pbtassium nitrite KNO,. What is the difference here?

Another variation and in fact a very important property of compounds
Vis the addition of the word anhydrous to the name. This means without water;

The chemical has been prepared (at the factory) without water. If the
chemical does have water in it, it will be referred to as hydrate.

Examples

$odium Thiosulfate Pentahydrate (Na25203.5H20)

fhiS-means that the compound has S’water molecules associated with
it. Note fhat the prefixes to the word hydrate are mono, di, t~i, tetra,
pénta, hexa, k2pta, octa, nona, and deca referring to the numbers I through
10 respectively.

Ca]ﬁium Chloride, Anhydrous (CaCljp)
This means that the compound contains no water.

When choosing a chemical for a particular analysis, the stock

chemical bottle must be studied very carefully. It contains a label that

gives the name of the compound as well as the formula. It also contains

23
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(CAUTIONS) such as explosive, toxjc (poisonous). The hazards presented by
these chemicals are not‘evident from appearance, smell, or everyday knowledge.
Hazards must be foreseen and avoided. It is safest to assume that all

+ chemicals, even water if not safely handled, can be hazardous. Read the label
completely and follow the warnihgs that are indicated.- The label will also
mention any additional storage requirements that might be necessary fof a
particular reagent such as (Store at 25° C). The purity of the chemical is
also indicated. Analytical or Reagent Grade is the highest purity. The
amounts of impurities are shown on the label. The word ACS (American Chemi cal
Society) also might be shown. This also means reagent\grade. A lower grade
_of chemical would be laboratory or practica]_grade. Usually, amounts of »

impurities would not be Tisted on this label. A sample label is shown below.

Na,$,03.5H,0 5 1bs. | CAUTION | !!
SODIUM THIOSULFATE Emits Toxic Fumes When Heated
(crystals) Keep container tightly closed.

Do not take int .
Reagent, A. C. S. ake internally

The exercises on the f611owing pages consist of various check lists and
consumable supply lists. For every check list there is a consumable supply

list. Complete these as the directions state.
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Consumahle Supplies I

1. 480 g. ménganous sulfate tetrahydrate, MnSO4.4H20

2. 500 g. sodium hydroxide, NaOH

3. 125 g. sodium iodide, Nal

4. 10 g. sodium azide, NaNj

5. 4 plastic weighing boats

6. 1 small size spatula

7. 1 medium size épatu]a

8. 10 g. soluble starch

9. 10 m1 chloroform
10. 186.15 g. sodium thiosulfate pentahydrate, NapS;03.5H,0
11. 6 g. potassium bi fodate (or.potassium biniodate) KH (133)7
12. 3 g. potassium iodide, KI ) '
13. 10 ml concentrated su1furic_acid, HyS04

14. Pen or pencil
15. Paper (to record data)

\
'
()
.
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Check List - 1T

Chemical Names:
Place number from “consumable" Tlist I by mat.ching name.

a. Sodium Nitrate

b. Sodium Thiosulfate, Anhydrous

c. Sodium Thiosulfate Pentahydrate

d. Carbon Tetrachloride

e. Manganese Hydroxide

f. Mangénous Sulfate Tetrahydrate
g. Magnesium Sulfate Heptahydrate

h. Potassium Bichromate

i. Sodium Iodide

j. Sodium Fluoride
k. Potassium Biiodate
1

Sodium Sulfite

m. Sodium Thiosulfite

n. Dilute Sulfuric Acid

0. Sodium Azide

p. Sodium Acetate
qg. Concentrated Sulfuric Acid
r.

Scluble Starch




Page 58 of 168

Consumable Supplies - II

r“")

10.
1.,
- 12.

~J (=)} (8] 9 w N -
. . . . .

Small wad of cotton

. "10 g. potassium dehydrogen phosphate, KH,PO4

25 g. dipotassium hydrogen phosphate, K,HB8,
35 g. disodium hydrogen phosphate heptahydrate, NapHPOg.7H,0
3 g. ammonium-chloride, NHyCl

25 g. magnesium sulfate heptahydrate, Mg504.7H,0

.- 30 g. anhydrous calcium chloride CaCl,

1 g. ferric chloride, FeClj |

Manganous sulfate solution*, alkaline iodide azide solution*, starch
solution*, standard sodium thiosulfate solution¥*, and concentrated
sulfuric acid*. : -

Pen or penci)

Paper (for recording data)

Grease pencil

" % Listed in the EMP on the winkTek Determination of Dissolved Oxygen azide

s

modification.

¢
AN
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- Check List - IT.

Chemical Names:
Place number from "consumable" 1ist by matching name.

a. Calcium Chloride Dihydrate

b. Sodium Chloride

c. Ammonium Chloride

d. Ferrous Chloride

e. Potassium Dihydrogen Phosphate -
'_____f. Magnesium Sulfate Heptahydrate
- g. Ammonium Chlorate
: h. Calcium Chloride, Anhydrous

__.__i. Ferric Chloride
' j. Dipotassium Hydrogen Phosphate

24,0

fw




- Page 60 of 168 =

Consumable Supplies - III

721.8 mg anhydrous potassium nitrate, KNO3
5.0 g sodium arsenite, NaAsOp
1 g. brucine sulfate, (C23HpgN204)2.H2S047H20
0.1 g. sulfanilic acid, NHaCgH4S03H.Hp0

'3 m! concentrated hydrochloric acid, HCI

500 m1 concentrated sulfuric acid, Hp<04

~ [e)} wn F-Y w ~nN —
. . . . . . .

300 g. sodium chloride, NaC1l
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Check List - III

Chemical Formulae:

-

Place the number from the "consumable! 1ist by the matching formula.

-~

a. KNO2
b. KCI

c. HCl

d. KN

e. NaC]Oj

.. (CaaHaN204) 2. H2S04. 7H,0

g. NaAsO2 ot
h. ( C23H26N204) 9 H2504-. 7H20

i. H3POy

3. HNpCgHaSO3H.H,0
k. H,S0p

1. NaClo0

m. NaCl
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Module No: Module Title:
Basic Laboratory Skills

' Submodule Title:
General Skills

Approx. Time:
: Topic:

1 hour Matter

Objectives:
Upon completion of this module, the participant should be able to:

1. Note and observe volume change of Hcuids as temperature changes.
2. Note and observe hydroscopic properties of substances.

-

Instructionat Aids:

Dry right, balance, hetplate, beaker, pipet

Instructional Approach:
. «

‘ .'Demonstration

References:

None

Class Assignnnngﬁ:

None

|
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Module HNo: Topic:
Matter

Instructor Notes:

Instructor Qutiine:

Start with cold water. Warm
to not more than 50° C.

)

Demonstrate volume change of water and change
in temperature. :

Demons trate hydroscopic propert1es of NaOH and
dry-rite using a balance.

Weigh some dry-rite from a desiccator. Let set
and weigh a second time. Note weight change.

Discuss how the above two properties of matter
affect accurate measurement

‘9

baN
'\
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Module lo:

Module Title:
Basic Laboratory Skills

Submodule Title:

General Skills

Approx. Time:
Topic:
1 hour Solutions
Objectives:

1. Calculate

of solute
2. Calculate
volume of
3. Recognize
number is

Upon completion of this module, the participant should be able to:

the concentration of a solution in mg/1 or ppm. given the weight
in graus or i 11igrams and the volume of the solvent in 1iters.
the percent by weitht of a solute given the weight of solute and
sclution.

the "ett:: i and M fcllowing numbers as indicating that the
desci ibing concentrat” on.

Instructional Aids:

Handout "Solutions"

lnsﬁructiona\

Lecture

Approach:

References:

Basic Lab Skills, Engel Highby Wagner

Read handout

Class Assigrments:

D
TS
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Module Ho:

Topic:
Solutions

Ins t.r:uctolr‘ Notes:

Instructor Outiine:

Handout "Solutions"

1. a. Discuss and demonstrate mg/1
concentration calculations.

b. Indicate the relationship between ppm
and mg/1

2. a. Discuss and demonstrate percent by
~ weight calculations.

3. a. Discuss molarity and normality as forms
of chemical concentration measurement.
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SOLUTIONS

Wastewater is a complex combination of water, floating and
settleable solids, and dissolved solids. It is possible to separate the
components of wastewater by physical and mechanical processes such as
screening, settling, filtration and evaporation. Since this is the case,
the chemist ca]]s wastewater a mixture. |

Let us take a sample of raw wastewater and run it through a very
fine filter. A1l the floating and settleable solids will be removed. The
filter also removes the turbidity,‘{The filtrate, the liquid which comes
through the filter, is a part of the original mixtu;é: It contains water and
dissolved solids. This clear liquid could be separated into two more
components by distilling off the water. The.dissolved solids would be left
behind. Thus the filtrate, too, is a mixture. But it is a very special
mixture called a solution. The term solution refers to a homogeneous mixture
of two or more substances. The molecules of these substances are evenly
distributed among one another. Because we cannot see any one component. A
solution appears to be one pure substance. The components of a solution will
not separate by settling.

The subject of solutions has been introduced by 1ooking at wastewate
because it is a mixture known to most of you. However, there are many other
solutions which are familiar to you. We will now use some common solutions
t0 continue our study of this important topic.

Chemist classify solutions into three major groups:

1. Gaseous solutions

2. Liquid solutions

3. Solid solutiuns

<43
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We will look at each group separately.

Gaseous solutions are made by mixing one gas in another. Air is
a gaseous solution. Air is made of nitrogen, oxygen, argon, carbon dioxide an
very small amounts of other gases. The molecules of each gas mix even]y'to
make a homogeneous mixture called air. The molecules of carbon dioxide are
heavier than the molecules of the other gases but they do not settle out. We
know that the amount of oxygen in a sample of éir can change. There is Tless
oxygen in a sample from the top of a high mountain than there is in a sample
taken'at sea level. Therefore, we must add to our description of a solution
this fact:

The composition of a solution is changeable.

Liquid solutions are made by dissolving a gas, liquid or a solid
in a liquid. Tap water is a solution which contains dissolved oxygen. The
oxygen molecules are mixed uniformly with the water molecules to make a
homogeneous mixture. The.oxygen molecules do not settle out if the mixture
ijs allowed to stand undistured. "Old Granddad" is an example of a liquid
dissolved in another liquid. The alcohol mo’.cules are dissolved uniformly
in the water. We know this because every jigger tastes the same.- The
components of "01d Granddad" do not separate by settling. A sugar-water
solution is an example of a solid dissolved in a liquid. The sugar crystals
break up into molecules which mix uniformiy with the water molecules. This-

gives a mixture which is homogeneous and there is no settling. We must note

here that liquid solutions also have variable compositions. Alcohol-water
solutions have different strengths. Sugar-water solutions can be very sweet

and not so sweet depending on the amount of sugar added.

Y} ~
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Solid solutions are solids in which the molecules of Gre component.
are randomly mixed with the molecules of another component. An example of a
solid solution is brass, an alloy of zinc and copper. Sterling silver is a
solution of copper and‘silver. |

We can now list the characteristics which are common to all
solutions:
1. Each component is broken down into molecules or atoms,
2. The molecules or atoms of each component are mixed uniformly.
No one component will settle out.

Solutions are clear and transparent.

[S 2 B N V]

The . composition of a solution can vary.
To complete our.study of the nature of solutions we must note two

properties of solutions. These properties apply to all solutions but in

varying degrees. The first is the effect of mixing two substances on the

total volume of the solution. When one litéf of alcohol and one liter of

_water are mixed, the total volume is less than two liters. When sugar is
disso]ved in water, the volume of solution is larger than the original volume
of watef. 'ThUS‘mixing two substances to make a solution may cause the total
volume of sb]ution to be greater or less than the total volume of Tiquid(s)
used.

-The second property is a temperature change caused by mixing two
different substances. When sulfuric acid, HoS04, or sodium hydroxide NaOH
arefdfsselved in water, the solution initially becomes hot enough to boil"
or at least form steam. Making solutions of either H>S04 or NaOH should be

done slowly and carefully. Use about half the water required and add the

e
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acid or base to the water slowly. Allow time for this mixture to cool. Then
add the remaining water required slowly. Most acids and bases will cause a
temperature increase when mixed with water. The temperature increase results
from the reaction of the water with the acid or base. Acids react with water
to produce electrically charged hydrogen atoms called hydrogen ions, H*.
Bases react with water producing hydroxide ions, OH-. These two different
reactions both produce heat. |

The temperature sometimes decreases when making a solution. When
sodium thiosulfate, (NaySp03.5H20), is added to water, the solution is
initially cold. When you discover4thfs problem in making a solution you muét_
first dissolve the chemical in about half the required water. Allow time for
warming. Then add the remaining required water.

Before we gc to a new topic, three new terms must be introduced:

a. Solute

b. Solvent

Cc. Solubility
The solute iis the substance which dissolves. The solvent is the substance
which does the dissolving. For a solution involving a solid mixed with a
liquid, the solid is considered the sﬁ]ute and the liquid is the solvent.
When a liquid is mixed with water, the water is the solvent and ﬁhe other

liquid is the solute.

Examples
1. A salt-water solution Solute-salt
Solvent-water
2;"“Aavéitdﬁéi-water solution Solute-aicohol

Solvent-water

D
I’
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_convenient volume of solution. Suppose 1 liter of solution contains 100 g.

3. _An acid-water solution Solute-acid
Solvent-water

Solubility is a term which describes the maximum amount of solute
which Qi11 dissolve in the solvent. Solubility is a propertyv of the solute
not the solvent. Table salt, (NaCl), will dissolve in water. The maximum
amount is 31.1 g. in every 100 g. of water. If the solvent is alcohol only
0.051 g. of NaCl will dissolve in 100 g. of solvent. When gasoline is the
solvent the solubility of sodium chloride is 0.000 g. per 100 g. of solvent.
You can see that the solubility of a solute will change when the solvent is
changed.

| The solubility of a solute in a Specific so1vent‘can be affected
by temperature changes. In general, the solubility of solids increases with
an increase in the temperature of the solvent. The solubility of sodium
nitrate, NaNOj, in water is 75 g. per 100 g. of water at 00 C. and 127 gq.
per 100 g. of water at 600 C.

The solubility of gases decreases with an increase in the
temnerature of the solvent. The solubility of oxygen in-water is about 15 mb
in 1 liter of water at 00 C. and about 9 mg. in 1 liter of water at 200 C.

The subject of solubility and the variabie nature of the
solubility of a solute suggests the problems of specifying the actual amount
of solute dissolved in a solvent. The problem is particularly important sing
many chemicals muﬁt be dissolved in water before they can be used. To solve
the problem chemists have developed a number called the "concentration" of

the soluiion. The concentration number describes the amour.t of solute in a

of potassium iodide. The concentration is 100 g. per liter of solution or

~dmnla 1NN A/1 AF nntaccinm indide in water. If five liters of solution
AN wgl
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b
contains 750 g. of salt then the concentration is 750 gq. per—g.liters. Since
5 liters is not a "convenient" volume, we use a probbrtion to find that the
concentration is 15 g/1 even though there are actually 5 liters of solution.
The concentration of a solution can be found directly using the

formu]a below:

Concentration = weight of solute
volume of scTution

For example, 600 mg. of NaCl is dissolved in 0.5 1 of solution. The

concentration is:

Concentration = 600 ma.
0.51

Now we simplify the concentration number by dividing the denominator
and the numerator by 0.5

Cencentration = 1200 mg. or 1200 mg/liter
1 liter

The concentration is normaliy reported in the units mg/1, g/1 or
ppm. If the weight and volume data are given in units other than milligrams
or grams and liters, you can change the given units by the appropriate
conversion factors. Then use the formula given. Remember‘that

1 mg/1 = 1 ppn

1000 mg/1 = 1 g/1

Two other units of concentration commonly used in chemistry are
normality (N) and molarity (M). These are examples of the two units:

0.25N H,S04 -- means a .025 normal solution of sulfuric acid.

2 M NaOH -- mcans a 2 molar solution of sodium hydroxide.

e
g
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Module No: 1 Module Title:
Basic Laboratory Skills —

Submodule Title:
General Skills

Approx. Time:

Topic:
1 hour Dilution Techniques
Objectives: 4\\\\\
Upon completion of this\ﬁﬁikﬂe*\gbe participant should be able to:

1. Make single step and multiple step dilutions of concentrated samples and
perform calculations taking into account dilution factors.

Instructional Aids:

Handout: "Dilution Techniques"
Pipets
Dilution Blanks

Instructional Approach:

Lecture
Demonstration
Laboratory Practice

References:

Standard Methods for the Examination of Water and Wastewater, 14th Edition

Class Assignments:

Read handout
Q Participate in laboratory practice sessions

N ~
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{Modu]e NHo: : Topic:
Dilution Techniques

Instructor Notes: Instructor Qutline:

Discuss dilution techniques.

Handout : Demonstrate dilution techniques.

“Dilution Techniques ”
Discuss and demonstrate calculations related to

dilutions.

r

"
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DILUTION TECH =S

Sample dilution is necessary when the concentration o% the entity'
being measured is too great to be determined by the technique employed. By
diluting the sqmpTe with distilled water, or other solution free of the
entity being measured, its concentration can be brought within the range
where it can be accurately measured. .

There are two basic methods of dilution, seriai dilution and
parallel dilution. 1In serial di]ution a known volume is transferred to a
dilution blank plus the sample is used for the next transfer 1:10 --- 1:100
serial dilutions are shown on pages 75 and 76.

Parallel dilutions are made by always removing a known volume
from the sample bottle and using dilution blanks ° various sizes to make

the proper dilutions. This technique is di¢ ;rawmed on page 77.

o)
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1:10 Serial Dilution Technique

___'_,E—fgi,,,,,_————————> <::E:EEZ:}ctua] sample
0, | |
JAWA

<::EZE:EE. actual sample

1 ml.

0.01 actual sample

1 ml, - ) ‘ ’////)//////,a\ 0.001 ml. actual sample

‘00001 m?. actual sampTe
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1:100 Serial Dilution Technique

1 ml. actual sample
1w

0.1 ml. actual sample

S

'1 1 ml.
y'

0.01 ml. actual sample

()

-1 m
lank :
blan 0.001 ml. actual sample

0.0001 ml. actual sample

—
3
—

Ao

99 ml.
blank

0.00001 ml1. actual sample

A

0.000001 ml. actual sample

)

0.0000001 m1. actual sample
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Parallel Dilution Techniques

———>{ 0.1 ml. actual sarfple

E4 0.01 actual sample

1 ml.

'Y
“\ 0.001 actual sample
_/
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Module Ho: Module Title:
Basic Laboratory Skills

Submodule Title:
General Skills

.
pa

| Approx. Time:
- Topic:
1,3 hour Incubators
Objectives: /

‘Upon completion of this module, the participant should be able to:

1. State precaut1ohs app1ibab1e to the -are and use of all incubators.

instructional Aids: f

Handout

Instructional Approach: |

Lecture : \-
Discussion N

References:

1. Standard Methods @ - thg\Examination

& e

2. Carnegie and Wooley, Laboratory Manua
Chemistry, EPA, 1975,

H ‘\

Class Assignments: \

of Water and Wastewater, 14th Edition.
1 for Sanitary Microbiology and Sanita

Read handout \

: ,
i
/ \

!
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Module Ho: Topic:

Incubators

Instructor Notes:

Instructor Outiine:

1. Include discussions of:

a.
b.
c.
d.
e.

f.

2. Includediscussion of:

a.

Instaliation

Installation
Temperature sensitivity
Humidity

Loading

Cleaning

Differences

Temperature sensitivity
Loading
Cleaning

Differences

1.

2.

Discuss the precautions which must be taken when
using gravity convection and forced air
inoculators.

Discuss the precautions which must be taken when
using convection and circulated water bath
incubators.
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Module Ho: Module Title:
Basic Laboratory Skills

Submodule Titla:

General Skills

Approx. Time:
: Topic:

2 hours Balances

Obje “tives:
Upoi. completion of this module, the participant should be able to:

1. State precautions applicable to the care and use of ali balances.

2. Identify and use a triple beam balance with a range of 0 - 100 g. with an
accuracy of + 0.01 g. given the balance and appropriate reference material..
3. Identify and use an analytical balance with an accuracy of t 0.0002 g.
given the balance and appropriate reference material.

Instructional Aids:

Analytical Balance
Weichts
Beam Balance

Instructiona! Approach:

Demonstration
Lab

References:

Analytical Quality Control, USEPA, Technology Transfer

Class Assignments:

Participate in laboratory practice sessions
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Module No: Topic:

Balances

Instructcr Notes: Instructor Qutline:

1. Discuss care and preventive maintenance
of balance.

2. a. Discuss and demonstrate the use of a
triple beam balance.

b. Have participants use a triple beam
balance.

3. a. Discuss and demonstrate the use of an
analytical balance.

b. Have participant weigh an object on an
analytical balance. '

c. Have participant weigh an object on two
different analytical balances. Compare
the weights. Discuss the consequences
of the results.

Discuss the use .of other types of balances.
Ex. electronic

oo
)
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Module Ho: Modute Title:
Basic Laboratory Skills

Submodule Title:
Chemistry Skills

Approx. Time:

Topic:

1 hour Analytical Analysis

Objectives:
Upon completion of this module, the participant should be able to:

1. Differentiate between volumetric gravimetric and colorimetric analysis.
2. Differentiate between precision and accuracy.

Instructional Aids:
Volumetric glassware, filtration setup
Spec. 20 of filter photo meter

Overheads

1. Precision and accuracy

Handouts

1. Laboratory analysis
2. Precisjon and accuracy
Instructional Approach:

Lecture

Demonstration
References:

Simplified lab procedure for Wastewater Examination, WPCF, 1971.
Analytical Quality Control, USEPA TEchnologv Transfer

Class Assignments:

Read handout

C2
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Module Ho: ' Topic:
Analytical Pnalysfs

Instructor Notes: . ' Instructor Qutiine:

Handout: Laboratory Analysis | 1. Discuss volumetric analysis, gravimetric
analysis, colorimetric analysis.

2. Demcnstrate an example of each type of
analysis.
Show using a known volume and
concentration to determine
the concentration of second
known volume.
Show filtration and weighing.
Show the development of a
color in preportion to
concentration.
Overheads 3. Define Precision and Accuracy
Presicision and Accuracy
Discuss precision and accuracy and how they
Handout: Precision and relate to average and standard deviation.

Accuracy

2
)
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LABORATORY ANALYSIS -

The laboratory analysis of wastewater deals with the detection and
quantitative estimation of the substances present in wastewater and the -
~effects of thise substances on the treatment process. In one type of analysis
known as "qualitative ana]ysis". the operator sets out to detect the different
substances that may be preseﬁf in the wastewater being tested. In
fquantitative analysis", the operator attempts to determine exact amounts,
Aby weight or by volume, of the various substances in a known weight or
volume of the wastewater sample. Quantitative analyses are made volumetrically,
gravimetrically, or colorimetrically.

Volumetric Analysis

In laboratory procedures classified as volumetric analyses, the

- operator measures the amount of a solution of known concentration that reacts
quantitatively with a particular substance in the solution of a weighed or
otherwise measured portion of the original sample. The weight of the material
being sought is found indirectly from the amount of the known (standard)
solution that is required. The means of detecting the completion or "end-
point" of the volumetric reaction is the indicator. The process of findiné
the amount of the standard solution required is called a "titration”.

Gravimetric Analysis

In laboratory procedures classified as gravimetric analyses, the
operator-measures the sample of wastewater or sludge and then iso]ates and
weighs an element or one of its compounds. Examples of the gravimetric type
of analyses are total solids (residue on evaporation) and volatile solids

and suspended solids.

“
-
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Colorimetric Analysis

Colorimetric methods of analyses have been developed for several
determinations in an effort to find faster, more economical, and convenient
ways of obtaining quantitative laboratory data. For a colorimetric method
to be quantitative, it must form a compound with definite color |
characteristics which are directly proportional to the concentration of the
substance being measured. Coloriietric measurements may be made in a wide
range of equipment. The wastewater treatment‘plant operator may use staniard
color-comparison tubes, photoelectric colorimeters, or spectrophotometers.
Each has its place and particular application in wastewater analysis. Color
comparison tubes, sometimes referred to as Nessler tubes, have been standard
equipment for making coiorimetric measurements for many years. Precise work
with color comparison tubes requires the use of tubes of matched size. The
main difficulty with their use is that the standard color solutions often are
unstable and every time a determination has to be made ‘it becomes necessary to
prepare a series of fresh standards.l.The use of cb]or tubes and standards
is being replaced rapidly by the photoelectric and spectrophotometric methods

largely becausc of convenience and accuracy.

(\(1/\
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ACCURACY AND PRECISION

Accuracy 1; defined as the closeness of a measurement or seriés
of similar measurements to the true value of the quantity measured.

In contrast, precision or repeatability might be definec as the
closeness ¢ a number of measurements to a common value, but not necessarily
the true value. Precision is desirable but its attainment is not proof that
an accurate series of measurements has been made, since constant sources of
error may enter into all of the measurements in a series. These errors
might fall into one of two clisses, some being determinate and others
indeterminate. The determinate errors may be discovered, and corrected for
or é]iminated; while the indeterminate errors essentially are obscured and
unknown.

Determinate errors may be:

1. Personal errors due to factors for which the operator is responsible, .
such as neglecting to read a buret properly, inability to identify Eo]or
changes, failure to mix volumetric solutions compietely, or mis-reading
values marked on small weights.

2. Instrunental errors.due to the instruments. Imperfect weights, volumetric
glassware, and balances are sources of instrumental error. |

3. Errors in method, including those due to such things as the use of an

‘improper temperature or time of drying of a solids sample.

In general, no laborat y result should be rejected except for an

obvious source of error. Measurements that vary widely from the mean (or

averaée) may be omitted wnen determining an average if a reasonable

explanation is given. For instance, in a series of four parallel observations

[ TP
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or déterminatiohs. 1f one of the four is greatly different from the other
three, it might be omitted.

In any measurement only one uncertain figure should be retained.
An uncertain figure is the result of an estimate between division on a scale.
For example, on a buret which is calibrated only to tenths of ml, the‘
reading would be estimated to the nearest hundredth. Weights in grams should
be recorded with four figures to the right of the decimal point (for example,
4.3267 g). Following the rule that only one uncertain figure is retained in
recording a measurement, the numbers thus set down are considered to be
significant figures. In rounding off measured or computed quantities to the
proper number of significant figures 1 should be added to the last
significant figure in the next position is 5 or greater. For example, in

weighing 4.32567 g wouid be rounded off to 4.3257 g.

o~
SV
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Hie4 Accuracy Low Precision
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Low Acomacy Low PRECISION




Low Accuracy HiaH PRECISION
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HigH Accuracy HieH PRECISION
\
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Module MNo: Module Title:
- : Basic Laboratory Skills

Submodule Title:
Chemistry Skills

jApprox. Time:
/ Topic:

3 hours Volumetric Glassware

Objectives: _
Uoon completion of this module, the participant should be able to:

i. Demonstrate the proper use of the following types of volumetric glassware:
Buret, volumetric flask, pipet. )

2. ;n?:cate the difference between glassware calibrated to contain and to

eliver. : o

3. Conduct a titration of a strong acid with a strong ‘base using a color end

point using. proper volumetric technique. '

Instructional Aids:

Handout: Volumetric Glassware
Volumetric glassware.
Titration setup

Instruciional Approach:
Lecture

Demonstration

Lab

o

References:

Standard Methods, 14th Edition
Analytical Quality Control, USEPA, Technology Transfer

Class Assignments:
Read Handoug )

Participate in laboratory practice session
!

|
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Module HHo:

Topic:
Volumetric Glassware

Instructor Notes:

Instructor Qutiine:

Titration
Dilute 10 mi. of 1 N
HS04 to 100 ml. and

1. a. Demonstrate the proper use of a durey
vo]umetric flask and pipet.

titrate with 0.1 N NaOH. b. Corducting a titration.

(S.P. Duopette)

1 N HpS04 acid
1N Naoﬁ
end point.

Handout: Volumetric

Glassware

2. Discuss use of glassware calibrated toc contain
and to deliver. Indicate when each is to be
used. '

Show a pipet calibrated to contain and to
deliver.

3. Have participant practice titration technique

Base Phenolohythalein by diluting an acid and titrating it with a

base using a color endpoint.
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VOLUMETRIC GLASSWARE

BURETTES | | - sipottes

- ~serological.  _ ~Volumekis Tranch
Burette Accuracy “olerances Mohr. amene

Delivery, mi. . .......... 10 25
" Class A (Precision Grade) . +40.02 40.03
Other than Class A. . . ... 40.04 =£0.06
Delivery, ml. .. ... ... .. . 50 100
Class A (Precision Gredo) . +0.05 40.10
Other than Class A . ... .. =+0.10 =+0.20

Automatic burettes with overflow orifice for
filling are very convenient for rapid repetitive
titrations but cannot be relied upon to deliver
within the accuracy tolerances shown in the

_ table above because of the somewhat inconsis-
tent establishment of initial level at the ovei-
flow aperture.

Schellbach burettes, which are considered
very easy to read, cannot be guaranteed to fall
strictly within the stated tolerances because of
personal variables in reading this type of burette.

Volumetric Flasks

Flasks nnt described as Class A are caiibrr d at 20°C with the following tolerances:

Capacity, mb . ... . ... .. 10 25 50 100 200 250 500 1000 2000
Tolerance, + ml ........ 006 0.06 010 016 0.20 024 030 060  1.00
Flasks designated “‘Class A’’ are calibrated to meet N.B.S. specifications: '
Capacity, ml. ........ .. 10 25 50 100 200 250 500 1000 2000
Tolerance, £ ml . ...... . 0.03 003 005 0.08 010 0.12 015 0.30 050
PIPETTES
Tolerances For Analytical Grade Pipeties
. i Transfer P:'pettf.'s ' Measuring and Serological Pi pettes '
Size To'erance Size Tolerance Size Tolerance
1ml...... 40.012z ml 15ml. .. .. +0.06 ml Olml................ ... . +0.005 mi
2ml. ... ... +0.012 ml 20 ml. ... 40.06 ml 0.2ml. . ... ... ... .. .. ... +0.008 ml
3ml ..... £0.02 ml 25 ml. ... +0.06 mi 1 ml ... . ... ... .. ... 4002 ml
4ml ... 4002 ml 50ml... .. +0.10 ml 2 ml................... . 4002 ml
5ml.......4£9.02 ml 100 ml, . .. +0.16 ml 5§ mb................. ... +0.04 ml
10ml....... +0.04 ml 200 mi. .. .. +0.20 ml] 10wl +0.06 ml
Q o '
‘ Ar Ay
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Module Ho: Module Title:
Basic ‘Laboratory Skills

Submodule Title:

Chemistry Skills
Approx. Time: .
- Topic:

Standardization of Reagents

3 Hours

Objectives:
Upon completion of this module, the participant should be able to:

1. Indica*e the relationship between normality and volume of two neutralizing
solutions the equivalence point.

2.. Calculate the weight of solute needed to make a solution of stated
normality given a list of equivalent weights.

3. Standardize a solution ¢given a neutraiizing primary standard, balance and
volumetric glassware.

Instructional Aids:

Titration setup

Instructional Approach:

Lab

References:

Standard Methods, ld4th Edition

Class Assighnnnts:
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[Module 1o

Topic:
Volumetric Analysis

Instructor Notes:

-Instructor GCutiine:

KHP
EWT =
Base .1 N

1. a
b.
2. a
b.
3. a
b.
c.
75

Explain the equation ml x N = m] x N

Work examples using data from topic on
volumetric glassware.

Discuss how the normality of a solut

can be determined. Give the equivalent
weight of the solute, woight of solute and
volume of solution.

Work examples

Define primary standard

Have participant weigh out a given amount of
primary standard and titrate it with a base.

Have participant calculate the exac:
normality of the base from the above data.
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Module Ho: Module Title:
‘ Basic Laboratory Skills

Submodule Title:
Chemistry Skills

| Approx. Time:

Topic:
3 hours Colorimetric Analysis

Objectives:
Upon completion of this module, the participant should be able tn:

1. Indicate the. relationship between concentration and absorbance.

2. ldentify the basic components of a Spec 20 or other common laboratory
spectrophotometer.

3. Set up, standardize and use a Spec 20 to determine the absorbance of a ~

sample, given a Spec 20, sample, operating instructions and wave length
of max absorbance of the sample.

4. Indicate the relationship between absorbance and transmittance.

Instructional Aids:

EPA video tape ,
Overheads .
Handout: "Colorimetric Analvsis"

Instructional Approach:

Lect'ire
Lab

References:

Effluent Monitoring Procedures, Nutrients, USEPA

Class Assignments:

Read. handout . .
Participate in laboratorv practice sessions




[ -

Module No:

Topic:
Colorimetric Analysis

Instructor Notes:

Instructor Outiine:

Spec 20
Overheads

Handout:

. EPA video tape

1. a. DNiscuss Beer's Law

b. Demonstrate Beer's Law using nessler
tubes and a KMnOg solution.

2. a. Identify the components of a Spec 20.

b. Explain how each component works and what

Colorimetric Analysis its purpose is in the Spec 20.

3. a. Demonstrate the use of a Spec 20.

b. Have participants set up, standard’ ze
and use the Spec 20.

4. Discuss the relationship betwe.n absorbance
and transmittance.

2
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COLORIMETRIC ANALYSIS

Use of a Spectrophotometer

General Description of Equipment Used in the Piocess

‘A. Capital
1. One Bausch and Lomb Spectronic 20 Spectrophotometer
2. One manufacturer's manual for the spectraphotometer
3. Still, or other source of distilled water

4. Hotplate

5. One spectrophotometer cell - A set of cells may be used only if the
cells are optically matched. One cell would be used for each
solution.

B. Reusable

pod
.

Brush (for cleaning spectrophotometer cell)

2. Laboratory apron

3. Safety glasses

4. One pen or pencil

5. Notebook or data sheet (see par 1-23) for recording data
6. Brush (for dinsting spectrophotometer)

7. One 2 liter beaker

One 250 ml. beaker
9. One glass stifrigg rod
10. One 2 Titer glass stoppered bottle
11. One visible phototube (Bausch and Lomb catalog number 33-29-71)
12. One infrared phototube (Bausch and Lomb catalog number 33-29-72)

13. One infrared filter (Bausch and Lomb catalcg number 33-29-18)

d‘\.
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14.
15.
16.
17.

Ten soft tissues (for wiping the cells)
One plastic squeeze distilled water bottle
Sink or 1 liter container "ar rinsing solutions

One 1 cm. cell (to fit the Spectronic 20)

C. Consumable

1.
2.
3.

Soap
Sodium dichromate, NapCr207

Concentrated su]?:r{c acid, HpS04

Items ~4, B7 through B10, and C1 through C3 for cleaning the spectrophotumeter

cell.
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Use of a Spectrophotometer

1.

Analysis Objectives:

The user of the attached effluent monitoring procedure will learn how
to use the Bausch and Lomb.Spectronic 20 Spectrophotometer for making
coiorimetric measurements. ’

Brief Description of Analysis: |

In the field of water pollution analysis, many determinations are based
on measuring the intensity of color at a particular wavelength. In
general, color is formed in the éamp]e by some sort of preliminary
treatment such as distillation or digestion,'and then adding a color
developing reagent. The inte ;ity of the coler formed is related to
the amount of material (such as phosphorus) in the sample. As part of
the analvsis, color is also developed in a series of standards; in each
of the : andards is a known amount of the material (such as phosphorus)

of interest. A calibration curve is made using the color intensities

of the individual standards and the corresponding amounts of material

present. The amount of material present in the sample is determined
using the calibration curve. A Bausch and Lomb Spectronic 20
Spectrophotometer is an instrument used to measure the color intensities
of the standards and sample. The word absorbance is associated'with the
words cclor intensity; i.e. a sample or standarg which has a low color

intensity will also have a low absorbance.

/’
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A. Equipment Preparation

1.

Cell cleaning

Clean the Bausch & Lomb Spectronic 20 Spe:trophotométer test tube

cell.

a. For the rest of this effluent monitori..g procedure the abbreviation
"Spec 20" will be used.

Spec 20 cleaning

Clean the Spec 20.

a. It should be free of dust, dirt, and spilled chemicals.

b. The Spec 20-should be stored in an area where there is no danger
that chemicals will be spilled on it. ’

c. The plastic cover supplied with the Spec 20 should be covering.
the instrument whenever it is not in use.

If the power cord is plugged into a wall outlet, remove it.

Phototube

Check whether the proper phototube is in place. )

a. See Section C for instructfons-on changing the phototube and
irscrting the filter. _

b. On the wavelength scale, note that below about 625 nm, tne

numbers are in black, and that above 625 nm, the numbers are in rec

If the wavelength to be used in the particular phototube (éausch

)

& Lomb Catalog number (33-29-71) should be used.
d. If the wavelength to be used is in the red zone, the infra-red
phototube (Bausch & Lomb Catalog number 33-29-72) and infra-red

filter (Bausch & Lomb Catalog number 33-29-18) should be used.

Pl
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I

B.

Spec 20

1.

Warm up

Plug the power cord intdo a wall outlet \

a. 115V, A.C., 6Q Hz -

Turn the power swit;h/zero control knob (see figure 1) c16ckwise;

until a click is heard. ‘

a. The instrument is now turned on.

b. If there is a pifot Tight on the instrument, it will also be Qﬁ.

c. The sound of thé cooling fan may also be heard.

Turn the power switch/zero control knob an_additiona] one half

clockwise turn. |

a. This will keép the needle from "pegging” during the warm up
pericd.

Wait ten minutes

a. This is lhe warm up}period.

b. Ten minutes are generally specified in the manufacturer's manual. —
However, ]oﬁ@er warm up periods than those specified generai1y give

.better instrument stabiTity. '

c. If the Spec 20 is old, a ionger than 10 minute warm up period may
be required. Twenty to thfrty minutes would be a suitable warm up
time.

Operation

Assemble the standards and samples v '~se color intensities are to be

measured.

Set the wavelength control to the desired setting.

$)
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‘a. This setting will be specified in the procedure vou are using
to determine the particular parameter.
¢ b. Alwbys approach thc dasired setting by turning the knob
| c]oékwise.
3. If the sample ho}der cover is open, close it.
‘ ; a. It should be closed unless a cell is being inserted or removed.
- 4. Turn the power switch/zero control knob until the needle reads
infinite (symbol ) absorbance.
a. Use the absorbance (lower) part of the scaTe.- The other (upper)
half of the scale is marked in transmittance.
b. The words absorbance and coTor intensity are related; i.é;
if.a solution has a low color intensity, it will also have a low
absorbance.
5. Fill the cell with the blank.
a. Also sometimes called the zero standard.
6. Empty the cell into the =ink.
7. Fill the cell with blank.
8. .Empty the cell into the sink.
a. Thz cell has now been rinsed twice with soiution.
9. Fill the cell with blank.
| a. Three‘?ourths full. Estimate this volume.
‘10.- Thordugﬁ]y Wipe the outside of tne cell with a tissue.
4. So s to remove finger prints and any spilled solution.

11. Opeﬁ the sample holder cover.




Paye 105 of 168

12. Slowly and gently <lide the cell down into the-samp1e holder as
far as it will go.
a. Do not force the ce11 down.
b. The needle w11l move away from the infinite absorbance settlng
13. Slowly rotate the cell until the white vertical line on the cell is
in 1ine with the ridge on the edge of the sample holder (see figures
2 and 3). | '
14. Close the sample holder covef;
15. Turn the light control knob until the needle reads zero absorbance.
a. Use the absorvance scale for all of the readings. |
16. Record an absorbance of zero and a concentration of zero for this
solution. |
a. An example data sheet is.on pagé 23.
17. PRaise the sample holder cover.
18. Slowly remove the cell.
a. No solution should be spilled on the inside of instiument.
19. Close the cover. -
a. The needle should return to the infinite absorbance setting.
If it does not, reset it with the power switch/zero control
knob.
b. if it was necessary to reset the infinite absorbance reading,
repeat steps 11 through 15. |
20. Empty the contents of the cell into the sink.
21. Fi11 the cell with tap water.
22. Empty it into the sink.

fad
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23. Fill the cell with tap water.
24. Empty it into the sink.
25. Fil11 the cell with distilled water.
26. Empty it into the sink. i’
27. Fill the cell with disti]ied water.
28. Empty it into the sink.
29. Fill the fe]]_with the next solution whose color intensity (absorbance)
is to be measured. |
a. In a set of standards, the absorbance of the lowest concentration
standard is measured second, and so on, to the highes* concentratio
standard.
30. Empty it into the sink.
31. Fi11 the cell with the same solution again.
32. Empty it into the sink. |
33. Fill the cell three fourths full with the same solution.
34. Thorough]} wipe the outside of the cell with a tissue.
a. So as to remove finger prints and any spilled solution.
35. Open the sample holder cover.
36. Slowly and gently slide the ceil down into the sample holder as far
as it will go. |
a. Do not.force the cell down. - )
b. The needle will move away froﬁ\fhe\ipfinite absorbance setting.
37. Slowly rotate the cell until the while vertical line on the cell is
in Tine with ridge on the edge of the sample holder (see figure 2 & 3).

38. Close the sample holder cover.
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.39.

41.
42.
43.

Record the absorbance .and -concentration of this solution.

a. While looking at the absurbance scale, note that in some parts
of the scale, the third place to the right of the decimanw111 be
an estimated number, while in cther parts, the secord place will
he an estimated number.

b. Absorbance values of'greater than 0.7 «re considered to be
inaccurate. For this reason, about three sample dilutions are
usually done so that at least one will give'an absorbance of less
than 0.7. "If one of the standards happens to have an absorhance
of ‘greater than 0.7, 1t should not be used.

c. If a great number of_measuremeﬁts are to be made at a particular
time (e.g., a great number of phosphorus absorbancies are to be
measured), steps 4 through 15 should be repeated every fifth
measurement.

d. Recall that step 4 was done with no cell in the instrument.

e. This is an insurance against "drifting" of, the setting.

Using each of the rest of the standards in seéﬁence. and samples,

repéat stép§ 17 through 39. | |

Repeat ﬁ&gg:¥l7 through 28.

Store the ce]i until it is again needed.

Turn the power switch/zero control knob slowly counter clockwise

until a click is heard.

" a. If the ins.rument has a pilot light, it will ¢o cut.

b. The Spec 20 is turned off.

If a plastic cover was supplied with the Snec 20, it should now be

replaced. ~

ity
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C. Phototube Changing
1. Turn the power switah/zero control knob slowly counter-clockwise
until a click is heard.
a. The instrument may already be turned off.
b. If the.instrument has a pilot 1{ght, it will go out.
c. The Spec 20 is turned off.
2. Remove the power cord from the wall outlet.
a. The power cord may already be removed from the wall outlet.
3. Tilt the Spec 20 away froum you.
a. The Spec 20 should be standing on its back.
b. The bottom of the instrument is facing you.
c. This position is somewhat unsteady. Be careful not to knock the
instrument over.
4. Steady the instrument with one hand.

5. Loosen the thumbscrew with the other hand (see Tigure 4).

r
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Module No:
p;

s
/

0

Modul¢ Title:
Basiu.Laboratory Ski1ls

Appr&x. Time:

1 hour

2

Submbdule Title:
Chemistny Ski]]s

Topic: ~ i{

Standard Curves

Objectives:

Upon comp]etion of this module, the participqri shou]d be able to:

t

-
L g

1. Prepare a standard curve by plotting absorbance vs: concentration of
standard solutions and use the standard curve to detenmine the concentrat1on
of an unknown sample g1ven\\ts absorbance

Instryctional Aids:

Handout: - "Standard Curves ' ,

Lab

Instructiona)l Approach:

References:

Effluent Monitoring Procedures, Nutrients

Read hanwuout

Class Assignments:
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Module Ho:

Topic:
Standard Curves

Instructor Notes:

Instructor Outiine:

Handout
Standard Curves

1. a. Discuss the use of standard curves.

b. Demonstrate the make up of the curve :
and use of it to determine the concentrati
of a solution.

c. Work handout

d. Have participants make up a series of
known standards, and determine the
concentration of an unknown using
techniques from the topics Colorimetric
Analysis and Standard Curves.

&2
O
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STANDARD CURVES

Peparation of Calibration Graphs

1.

Analysis Objectives:
The Tearner will prepare a calibration graph and will use it to determine -

the concentration of a chemical constituent in a sample of sewage effluent

-

The word concentration means how much of the chemical constituent is

. N
" present in a certain amourt of samp]é; 1.0 milligram/liter is an example
\

value of conéentration.

Brief Description of Analysis:

In the field of wafer pellution analysis, calibration graphs are commonly -
used in two areas: Absorbance and transmittance measurements. In the
first case, energy 1S absorbéd by some chemical constituent in a

solution. The amount of energy absorbed or transmitted can be related

to the quantity of chemica] constituent in a water sample by means of é
calibration graph. Examples of absorbance measurements are colorimetric
determinations, such as nitrate 6r phosphate using a spectroghptbmeter,
and the determination of mercury or iron usiqg atomic absordéion. Example
of transmittance medasurements are the determinations of sodium or

potassium using flame photometry.

Two things must be done in order to prepare a calibration graph. A
series of standards must be prepared. A stand;*d.is a solution which
contains a known amoﬁnt 6f the same chemical constituent which is being
determined in tne sample. Secondly, the absorbance or transmittanée of

these standards must be measwured.

In order to actually determine how much of the chemical constituent is

I“‘ .
[0S UU
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in the sample, the atsorbance or transmittance of the sample must first

be determined. The amount of chemical constituent is then read from the
calibration graph: |
\

|

For the sake of simplifying the instruction, absorbance values only will

be used in the following procedure.

Graph Paper
1. Genere] Comments
a. Remove the page containing figure 1.
b. Lay it on a desk or any other place where it will be convenient
for you to write on it.

1. For the remainder of this procedure, you will actually use
figure 1 and some example absorbance and concentration values
to prepare a calibration graph. Additional figures are also
included to demonstrate the instructions.

2. You will have to furnish your own piece of graph baper when
you want {o prepare other cafibration graphs.

2. Labelirg the graph paper
a. Draw two lines on f%gure 1 so that it looks like figure 2.

1. Use a pencil; since you may have to do some erasing during

.the preparation of the calibration graph. - :
b. Label figure 1 so that it looks 1ike figure 3.

1. mg/Y stands for milligrams per liter. It is an expression

of concentration. If the amount of chemical constituent

present in the sample is extreme]y small, the. label mg/1

—
—

s01
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(micrograms per liter) might be used. A stands for
absorbance.
2. The mg/1 Tine is a horizontal line. It is called the X axis,
or abscissa. The A line is called the Y axis, or ordinate.
c. Examine the example absorbance ard concentration values in the

column helbw.

1. mg/1 | A
0.0 0.000
5.0 0.060
10.0 : 0.120
20.0 - 0.250
30.0 .0.340 i
40.0 ' 0.470
50.0 1 0.590

A of sample = 0.180
2. It is data for a series of standards.
3. Each pair of values (e.g..S.O and 0.060) represents a point on
the graph.
4. Llater, you will complete the calibration graph by drawing a
straight line through the seven points.
d. Note that the ma/1 value is-0.0 and.the highest is. 50.0.
e. Mark the mg/1 axis on figure 1 so that it looks 1ike figure 4.
1. Note that the entire 1eng£h of the mg/1 axis was used. Always
use.as much of this line as is convenient. Do not, for -

example, use only one~half of the mg/1 axis to mark off the

values. |




Page 120 of- 108

3.

¥

2. Also note that each »of fge Targe squares is marked as'a whole
number of mg/1.

3. Two of the smaller squares equal 1 mg/1.

f. Note that the lowest A value is 0.000 and the highest is 0.590.

1. It is genera]Ty'not considered good praccice to have A values
greater than 0.6 or 0.7. | | T

g. Mark the A axis on figure 1 so that it looks like figure 5.

1. Note that the entire length of the A axis was used. Always
use as much of this line as convenient. Do~not,‘for example
use only one-half of the A axis to mark off the values.

2. Also note that each of the large squares is marked as .a whole
number of A units.

3. One of the smaller squares equals 0.01 A units.

4. If transmittance measurements were being made, the Y axis or
ordinate, would be marked T. T axes are always marked from
0 bottom of axis) to 100 (top of axis).

Drawing the calibration graph
a. On figure 1 draw a vertical line from the 50.0 mg/1 point of the
mg/1 axis to the top of the graph.

1. Figure 1 should now look like figure 6.

b. On figure 1 draw a horizontal line from the 0.590 point of the

A axis to the right sidé of the graph. |

1. Figure 1 should now look 1like figure 7.

2. The intersection of these two lines is the point represented

by a concentration of 50.0 mg/1 and an absorbance of 0.590.

00
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. Using the same technique as in 1 and 2 above, locate the next
five points on %igure 1.
1. The point located at 0.0 and 0.000 is at the intersection
of the mg/1 and A-axes.
2. Your grapﬂﬂshou7d now look like figure 8. Some analyses may
require more thar five points.
Lay your ruler ¢n figure 1.
1. Sc one end of it lies at the 0.0 - 0.000 point, and at the
50.0 - 0.590 point.
Look along the edge of the ruler.
1. The othef five points (represented by the intersections of the
horizontal and vertical lines do not all lie along the edge of
“the ruler.
Draw a line between the C.0 - 0.000 and the 50.0 - 0.590 points.
1. Note that some of the points lie slightly above the line,
some ]ﬁe slightly below the 1ine, and some 1lie on”the line.
If one point"is considerably off the line, some error in
preparing the partiéu]ér standard was probably made.
2. This is fhe Tine of best fit for the seven points; Always draw
the line of best fit when preparing calibration graphs.
3. The calibration graph is ndw complete.
4. Figure 1 should now look like figure 9.
5. After you have prepared a few'éa1ibration graphs, you will fina
that you won't have to.draw the horizontal and vertical lines

to Tocate the points. You'll be able to move your pencil

304
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along the graph parer and put dots at the appropriate points.
You'll then draw the line of best fit through them to the
0.0 - 0.000 point.
4, Determining the concentration of the chemical constituent in the
sample.
a. Locate 0.180 on the A axis.
1. This was the absorbance of the sample
b. Draw a horizontal line to the right side of the paper.
1. It §hou1d now Took like ficure 10.
c. Locate the intersection of this horizontal line and the sloping
calibration graph.
d.  From this intersection, draw a vertical line down to the bottom
of the paper.
1. AIt should now Took Tike figure 11.
e. Note that the vertical line crosses the mg/1 axis at 15.3
| 1. Recall that on the mg/1 axis, 2 of the small squares equa}
1 mg/1.
2. 15.3 mg/1 is therefore the concentration of the chemical
constituent being measured in the sample.
5. Sample dilution
a. If it was necessary to dilute the sample, the value read from
the mg/1 axis hust be multiplied by a dilution factor.
1. The dilution may have been’necessary so that the A value
for the sample would not be‘greater than the A value obtained .

for the highest concentration sfandard; 0.590 in this set of

example data.

o
=
()
<o
Gl




The dilution factor is the ml. of sample taken for dilution,
divided into the ml. to which it was diluted; e.g., if 16.0

ml. of the original sample were diluted to 1000 mf: (as in a
volumetric flask) the dilution factor would be 1000/10;\or 100/
In some determinations, you may prepare more than one dilution
of the sample. Look at the mg/1 axis of figure 1 and assume |
that three dilutions of the sample gave values of 2.2, 24.0,
and 48.0 mg/1, before correcting for the dilution factor. It

is common practice to use the 24.0 value, since it lies

nearest the middle of the calibration graph.

~ ; -3
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Module No: Mcdule Title:

Basic Laboratory Skills.
4*Submodule.T1tIp:

Approx. Time: | Che"ﬂstw Skills

o Topic:

1 hour - | Lab Supplies and Chemicals
Objectives:

Upon completion of this module, the participant shou!d be able to:

1. Demonstrate the use of

lab supply and chemical cata]og in“procuring lab
supplies and chemicals.

Instructional Aids:

Catalogs Chemical and Supply

'nstructional Approach:

Lab
Lecture

References:

None

Class Assignments:

Participate in laboratory practice session
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Page 136 of _168

Module Ho:- Topic:
Lab Supplies and Chemicals \

Instructor Notes: Instructor Outifine:

1. a. Discuss Tab and chemical supply catalogs.

Grade of glassware, chemicals and
equipment,

Discuss shelf 1ife and quantities to_be
ordered.

b. Given a 1ist of chemicals and apparatus
have participant make up arn order.

<2
i\O




[Medute No: Module Titte:
' Basic Laboratory Skills

Page 137 of 168 :

Submodule Title:
Chemistry Skills

Approx. Time:

Topic:
30 Min. | Standard Referencas

Objéctives: ,

Upon completion of this module, the participant should be able to:

1. List the standard references approved by the Environmental Protection
Agency.

Instructional Aids:

A1l Standard References

Instructional Approach:

Lecture

References:

Federal Regulations, Vol. 28, No. 199, pt2, Oct. 16, 1973

Class Assignments:
None

¢
W
Lo
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Module Ho:

Topic:
Standard References

4

Instruyctor Notes:

Instructor Outiine: E

List the standard references used in water and
wastewater labs. -

Corpare the fo_rmqts of the references.

Discuss the use of non-standard methods along -
with the value of standard methods. ‘

L
')
)
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Module No: - -] Module Title:
Basic Laboratory Skills

Submodule Title:

Approx. Time: Microbiology Skiils
Topic:
1/3 hour Laboratory Cleanliness
Objectives:

'Upon completion of this module, the participant should be able tp:

1. State the prnpef method of cleaning a laboratory.
2. Identify the proper schedule and reason for laboratory cleaning.

Instructional Aids: .

L3

Handout: Laboratory Cleaniiness

Instructional Approach:

Lecture
Discussion

References:‘

1. Standard Methods fér the Examination of Water and Wastewater, 14th Edition.

Class Assignments:

Read handout

O
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Module Ito:

Topic:
Laboratory Cleanl{iness

Instructor Notes:

'{ Instructor Out}ine:

Handout:

a. Disinfectants

b. Use of vacuum cleaners

c. Cleaning tools
1. Sponges
2. Towels
3. Scrubbers

d. Cleaning and preserving
stainless steel with
mineral ofl

2. Inciude discussion of:

a. Dafly wipedowns

b. Weekly wipedowns

€. Major cleaning days

d. Garbage cleanup

Laboratory Cleanliness
1. Include discussion of:

1. Discuss methods of cleanin
microbiologfcal analysis.

Discuss cleaning schedules
the schedules.

)
o

g a laboratory used for

and rational behind
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A‘

LABORATORY CLEANLINESS

Types of disinfectants

1.
2.
3.
4,
5.

Use

3.
4.

70% Ethanb]

Phenols i.e. 0-Sy]l

Quatemiary ammonium coinpounds
Halogen compounds

Activated sialdehyde i.e. cidex
of disinfectants

Weeik 1y

“a. Wipe ¢wn all shelves removing all glassware and books

h. Wipe down all incubators, inside and outside

c. Wipe out inside of autoclave.

caily

a. Wipe down tops‘of all counters, large pieces of equipment
Immediately before testing disinfect work area

Immediately disinfect spills

Sources of Contamination

1.
2

3.
4.

Dirt around lab
Spilled samples or cultures
Un-autoclaved bacterial garbage

Chemical contamination from use of glassware for both Chemisti
testing and Bacterial testing. '
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Module Mo: : Module Title: '
Basic Laboratory Skills

Submodule Title: -
Microbiology Skills

Approx. Time:

Topic:

2/3 hour ] Equipment Packaging

Objectives:

Upon completion of this module, the participant should be able to:

1. Demonstrate the ability to determine how a piece of equipment must be
packaged and labeled for sterilization.

2. Identify reason for packaging equipment.

Instructional Aids:

Handout: Equipment Packaging
Laboratory practice

Instructional Approach:

Lecture
Discussion

Demonstration and supervised laboratory practice

Refe.,ences:

1. Standard Methods for the Examination of Water and Wastewater, 14th Edition.

Class Assignments:

Read handout
Complete laboratory assignment

<)
()
)

»
v
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Module Ho: Topic:

Equipment Packaging

Instructor Notes:

Instructor Qutiine:

Handout; Equipment Packaging

1. Include explanation of:

a. Why brown (non-bleeding
Kraft paper is used.

b. When aluminum foil is
used.

c. What a bacterial barrie
rebresents.

1. In liquid

2. In air

S

4

1. Discuss and demonstrate the choice and method
of equipment packaging including packaging for
steam and hot air sterilization.

2. ' Discuss the purpose of the packaging.

3. Have participant practice by packaging an article

for sterilization.

<
C
o
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EQUIPMENT PACKAGING
I. Preparatioh

A. A1l glassware and filter funnels must be thoroughly washed in non-
toxic detergent ‘
1. i.e. Alcoriox
2. Rembves bacteria1‘scum from .glassware

B. Rinse 6 - 12 times in hot tap water
1. Removes detergent residue
2. Residue is harmful to bacteria

C. Final rinse 1 - 3 times in distilled water
1. Removes mineral residue from tap Qater
2. Prevents water spotting

D. Air Dry
1. Any spot indicates dirt
2. Rewash before usiné .

IT. Packaging

A. ﬁeasons for packaging
1. Creates a bacteria barrier
2. Allows for storage of sterile equipment

B. Proper labeling
1. Define contents

2. Date to aid in equipment rotation
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C. Proper package
1. 'Brown Kraft paper
2. Aluminum foil
3. G]ycine bags.
( 4. Miéc. containers appropriate to sterilization method
#II. SteriTization of equipment ; 2 Acceptab?é Methods
A. Autoclave
1.' Al rubbér, metal and glassware and some plastics
2. Normal cycle 15 min. 15 1210 C.
3. Exhaust rapidly
B. Hot air sterilizing oven
1. Dry g]asswére and metal objects_6n1y
Normal cycle 1 hr. at 170°"C.u

Allow to cool before use

Package pipets in metal containers

N D W N

Package other equipment wi th aluminum foil

™ -y
ay ¥ V)
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Module MNo: ' Module Title:
Basic Laboratory Skills

Submodule Title:

Approx. Time: M1crob1ology Skills

Topic:

2/3 hour Media and Reagent Preparation

Objectives: :
Upon completion of this module, the participant should be able to:

1. Demonstrate the ability to prepare and dispense microbiologicals.
2. State precautions which must be taken to insure accuracy.

Instructional Aids:

Laboratory Practice

nstructional Approach:

Lecture
Discussion , "
Demonstration and laboratory practice

References:

1. Standard Metﬁods for the Examination of Water and Wastewater, 14th Edition.

Cl

ass Assignments:

Complete laboratory assignment

O
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_{Module Ho: ~Topic:
Media and Reagent Preparation
Instructor-Notgs: ' Instructor Out)ine:
1. Emphasize: ‘ 1. Discuss and demonstrate the proper procedure

for preparation and dispensing microbiclogicais.
a. Complete dissolution . .

b. Proper heating
c. Accurate dispensing
d. Careful sterilization

2. Include: ‘ 2. Describe areas of common error and discuss
‘ precautionary measures.

4. Measurement
b. Overheating
c. Under heating

d. Sterilization

&
o
C
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Module No: Module Title:
| Basic Laboratory Skills

Submodule Title:

Microbiology Skills

Approx. Time:
Topic:
1/2 hour Autoclaves & Steilizing Ovens
Objectives:

Upon completion of this module, the participant should bé able to:

1. State precautions applicable to the use and care of all autoclaves and
sterilizing ovens. : :

2. Demonstrate the Proper loading, cycling, and removal of sterile equipment
from an autoclave and sterilizing oven.

3. Differentiate between items sterilized in an autoclave and those sterilized
~in a sterilizing oven. ' ‘ '

Instructional Aids:

Handout
Laboratory Practice

Instructional Approach:

Lecture
Discussion

References:

1. Standard Methods for the Examination of Watef and Wastewater, 14th Edition.

Class Assignments:

Read handout .
Complete laboratory assignment

Q
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Module Ho: . I Topic:
ZAutoclaves and Sterilizing Ovens

lnstructpr Notes: , Instructor 0ut7iner—“>

‘Handout: Autoclaves and
Sterilizing Ovens .
1. Emphasize safety 1. Discuss the precautions which must be taken

: when operating:

a. An autoclave
b. . Sterilizing oven

2. Describe care and cleaning procedures for
o , . autoclaves and sterilizing ovens.

3. Describe and demonstrate the proper loading
and use of autoclaves and sterilizing ovens.

4. Describe the type of equipmen¥ which is
' sterilized by each of the methods discussed.
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'AUTOCLAVES AND STERILIZING OVENS

Autoclave

1. Before using read and follow manufacturers installation use_and
maintenance'instructions ana safety precautions.

2. Normal sterilization = 15 psi ylelding 121° C. for 15 min,
3. Use to sterilize liquids and non-heat sensitive equipment

a. Most plastics are not autoclavable and sterilized by maiufacturer.

b. Sterilized media and reagents must be removed from auto:lave as
soon as possible after autoclave is npened.

C. Glassware may be sterilized in autoc]a?e but muét be allowed to
dry before removing from autoclave.

Hot air Sterilizing Oven

1. Before usiag read and follow manufacturers Instatlation, use,

- and maintenance instructions and safety precautions.

2. Normél Sterff}zation = 1 hour at 18b9 C.

W

ﬂ=”Use‘to sterilize glass and metal only

4. Rubber and plastics will melt.

b. Liquids wil] eévaporate and grow media components will be destroyed

—m——

N
iy
-
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Module No: Module Title:
Basic Labbratory Skills

Submodule Title:

Approx. Time: Microbiology Skills
Topic:
s hour | Micros copes -
Objectives:

Upon completion of this module, the participant should be able to:

1. State precautions applicable to the care and use of mi croscopes.
2. Identify and use a microscope to focus a speciman given the microscope,
the speciman and appropriate reference materials.

Instructional Aids:

Handout: Microscopes
Transparancy on Microscopes
Laboratory practice

. Instructional Approach:

Lecture
Discussion-

References:

1. Standard Methods for the Examination of Water arnd Wastewater, 14th FEdition

2. Benscn, Harold, Microbiological Applications, Wm. C. Brown Inc., Dubuque,
Iowa, 1967. : g

s

Class Asﬁ?&hnnnts:

Read han:dout
Complece laboratory assignment

s
(VR ¥ &
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(Hodule No: Topic:
' Microscopes

Instructor Notes:

Instructor Qutiine:

Handout: Microscopes

Microscope Trans-arancy

1. Include:
a. Handling
b. Storage

c. Cleaning

1. Discuss and demonstrate proper care of a
microscope.

Discuss and demonstrate the proper method of
focusing and examining a speciman

a. Using a compound mi croscope
" b. Using a dissecting mi crescope
3. D¥fferentiate between a compound microscope and

a dissecting mictroscope by examin’ . the
cormponents of each. .

2
.Y
¢
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MICROSCOPES

Proper Care

Regardless of whether a microscope is a compound or dissecting

‘microscope, they are essentially similar. A1l contain-a controlled light
source and a geared mechanfsm for adjusting the distance betwéen the object
and the lenses. HWhen carfying a. microscope, always use both hands. Grap
the arm with your right hand and use your left hand to gr1p the base. Cérny
the scope directly in front of you. If it is allowed to swing at your side,
‘the microscope can easily be damaged by a co]]ision with a door frame or
piece of furn1ture.

Cleaning the lenses must be done with great care as they can be
easily scratched and any such mar on the highly polished surface will impare
its efficiency. Dust on the eye pieces or objectives should only be removed
with lens tissue, a camel's halr brush. Dust inside the eyepiece can be
gently blown out. Use lens cleaner (an 0i1 solvent) sparingly on a lens
tissue to remove of1 from eyelashes on the eyepieces or immersion oil from
the oil immersion lens. Quickly remové any excess lens cleaner with a dry
lens tissue. |

When cleaning the eyepiece be sure and cover the open end with a
tissue to keep out any dust.

After use, care must be taken to (1) remove the speciman from the
stage, (2) Remove all o0il or other debris from stage and lens, (3) Return
lenses to low power position, (4) Secure any'e1ectr1ca1 cords around scope,
{5) Re-center stage (If mechanical), (6) Replace dust cover and store in

designated cupboard.
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\

Focusing _
In focusing the dissecting microscope, simply place the speciman

on the stage and adjust the distance with the fpcusing knob until tpg“

\

speciman is clearly seen.

Focusing a compound microscope 1s a bit more difficult since you 5
have a series of objectives to wdrk-wifh. To focus for low power (10 x)
examination, (1) Raise the condenser to top position and.close down diaphram-
to lower the 1ight level to best see the speciman, (2) Swing the 16 mm.
(10 x) lens into position (3) Lower th§ 1ens to just above the speciman
(B & L) or to stop position (A.0.) and.fbcus by raising-objective with fine |
adjustment knob. |

From the‘focused lpw power you an go directly to the high dry
Tens (43 x) with only minor adjustment using the fine knob to bring the
speciman into focus.

To move, however, to the o1l immersion lens (100 x) a drop of
fmmersion oil must be placed between the lens and the speciman. The lens
is then lowered to make contact with thé 011 and then the fine adjustment
knob is used to focus the speciman.

The Tow power léns is primarily used to scan the slide and the

high-dry for focusing protozoa, algae and mold. The oil immersion lens is

used directly for stained bacteria.as the low power and high dry do not magnify
sufficiently even for scanning. '

Structure

In order to best compare the differences in structures is to

\examine the following two diagrams:

5
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PARTS OF THE MICROSCOPE

FIXTURE SCREwW

PRISM BOX

!l, ' ﬁgl,

g

CO-AXIAL MaANDLE ‘

FINE ADJUSTMENT

COARSE ADJUSTMENT.

PREZSET FOCUS WOCK

— CONDENSER
o B VR conpensen srop
KIAROR
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PARTS O THE DISSECTING. SCOPE

|
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Module Ho:

Module Title:
Basic Laboratory Skills

Approx. Time:

Submodule Title:
Microbiology Skills .

1 hour

Topic:
Aseptic Technique

Objectives:

containers using
2. Identify reasons

Upon completion of this module, the participant should be able to:

1. Demonstrate aseptic technique in making transfers from bottles and other

pipets, loops, and needles and forceps.
for aseptic technique in making transfers.

Instructional Aids:

Laboratory Practice

Instructional Approach:

Lecture
Discussion-

Demonstration and Supervised Laboratory Practice

References:

Standard Methods for the Examination of Water and Wastewater

Class Assignments:

Complete laboratory assignment

2
by
CJ
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Module Ho: Topic:

Aseptic Technique

Instructor Notes:

instructor Out)ine:

1. Using:
a. Pipets
b. Loops
C. Needles
d. Forceps

4. Include:
a. Sample collection
b. Sample dilution
C. Media fransférs
d. Cdjture transfers

5. Include:

a. Weighing dry chemicals ;

and biologicals
b. Use of dirty glassware
¢. Storing and measuring

solutes (f.e. distille
water) :

1.

R L

Discuss and demonstrate the proper procedures
for making aseptic transfers from:

a. Dflutfon blanks to tubes ,

b. Dilition blanks to'fi1ter1ng funnels
C. Tubes to.tubes

d. Other containers ustng forceps
Discuss necessity for aseptic techniaue.

Describe problems which arise when aseptic
technique to actual laboratory procedures.

Relate aseptic technique to actual laboratory
procedures.

Explain how routineipract1ce of aseptic technique
where applicable leacs to more awareness of
contamination fn other areas.

-
o
)

th-n
-
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Module No: Module Title:

Basic Laboratory Skills
[ sumodule Title:
Microbiology Skills
Topic:

1/2 hour Microbiological Sample Collection

Approx. Time:

Objectives:
Upon compietion of this module, the participant should be able to:
1. Properly preparé sample bottle and take a grab sample from:

a. A spigot or tap
b. An open body of water

- 2. Ildentify precautions which must be taken before, during and after sampling
to protect sample and reasons for these precautions.

Instructional Aids:

Handout: - Microbiological Sample Collection -

Instructional Approach:

Lecture
Discussion

References:

Standard Methods for the Examination of Water and Wastewater

Class Assignments:
_Read handout

O . N

ERIC woll.
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Module Ho: Topic:

Microbiological Sample Collection

Instructor Notes:

Instructor Outline:

prm—

Handout: Microbiological
Sample Coliection

N

i
e

Describe the proper method of preparing a samp

bottle for the collection of microbiological
samples from: :

\

a. Chlorinated sources

b. Undﬂorinated sources

Describe areas where error is likely to occur

and the effect on the final result,

Describe the proper procedure for obtaining a
grab sample from a spigot or tap and an open
bady of water. '

Discuss sample protection and preservation.

le
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I.

MICROBIOLOGICAL SAMPLE COLLECTION

Preparation of Sampling Equipment

A.

Sample bottles must be:

1.
2,

or tin foil hood covering caps and necks of bottles and slip of

- paper between bottleneck and glass stoppef to prevent glass stopp

At least 100 ml capacity with a large neck opening.
Thoroughly cleaned with detergent, rinsed 6 times in hot tap
water, rinsed finally in distilled deionized water, then air dries
Free from spots, scum, chips, cracks, extéééfcgwgératthes and othe
damage on which bacteria may lodge.

Closed with preferably an all glass ground cap c1o$ure (but screw;
caps can be used providing Tiners are free from contamination and
provide a non-leaking seal.

Sterilized in an autoclave at 121° C. for 15 min. with Kraft paper

from sticking.

Bottles intended for use in collection of chlorinated samples must hav

a 10% sodfum thiosulfate solution added at the rate of 0.1 m! for each

4 oz. bottle prior to sterilization and sterilized in bottle.

Labels must be:

1.
2.

Clean and unused

‘Attached to bottle by a means not affeted by water (i.e. string

or wire.)

Label markers must be:

1.
2,

Permanent type not affected by water
Able to mark on label
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N

Sampling devices must be 1. arking condition and properly maintained.

Germicide must be available zlean up spills but must not come‘inﬁ

- contact with sample or any equipment tuuched by sample.

Rubber gloves must fit and not be punctured.

Ice chest for trénsporting sample must. be:

1. Sufficient size to accommodate all samples

2. Undamaged with tight cover so cold temperature can be maintained
inside. - |

3. Filled with enough ice to quickly chill sample but little or no
free water.

Refrigerator must be set at 2 - 10° C. and used if sam . are not

examined upon immediate return to lah.

II. Collection of Sample

A.

n

To take sample from spigot or tap:

1. Find spfgét with direct main connection

Put on rubber gloves
3. Flush spigot at full flow for 2 - 3 min. to clear service line
4. If right handed, hold sample bottle near bottom with right hand and

remove closure and paper hood with left hand (reverse if left
handed). DO NOT LAY CLOSURE DOWN. Hold in such a way to protect
closure and bottle from contamination.

5. Allow slip of paper between closure and bottle neck to fall to |
fioor.. |

6. Thrust bottle into flowing water and allow bottle to fill about
3/4ths full. DO NOT RINSE, especial]y 1f bottle contains sodium

thiosulfate to neutralize chlorine in sample.

Lo Yo
)- +
(VEY Py
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7. Carefully replace closure and hood and secure.

8. Lahel bottle and place on ice in ice chest for transportation to
laboratory.

B. To sample river, stream, lake, etc.

1. Put.on rﬁbberAgloves: _

2. If right handed, hold sample bottle near bottom with right hand
and remove closure and paper hood with left hand (reverse if
leff handed). DO NOT LAY CLOSURE DOWN. Hold in such a way to -
prbtect closure and bott]e”from contamination.

3. Allow paper strip between and bottle to fall to ground.

4. To fill saﬁple bottle ‘

‘a. Turn bottle neck opening down and plunge below surfﬁce of
water quickly to prevent dech]orinating agent from.running
out. - ”

b. Turn upward to face bbttle‘bpening into: current to avoid
contamination of watef'flowing into bottle with samplers
hand. |

C. Allow to fi11 to about 3/4 full. DO NOT OVERFILL esﬁecia]]x
if bottle contains a dechlorinating agehf.r ‘

d. Lift quickly out of water and replace closure and hood.

5. Label bottle and place on ice chest for transportation to
laboratory.

[II.  Common Errors and Affect on Results _
| A. No decﬁ]orfnating agent in bottle. .Chlorine activity continues until

sample tested so bacteria continue to die and coliform determination

gives coimt which is lower than actual.

| - 354
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Sample not chilled when taken. Bacteria continue to multiply, so
coliform determination gives count which is higher than actual.
Bottle or closure contaminated. Extra bacteria introduced, so
coliform determination may gfve cbunt which is higher than actual.
Sample not examined within 6 hrs. of collection. Bacteria'w111 begin
to die, so coliform determination will give counts which are lower

than actual.
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Module MNo: Module Title:
Basic Laboratory Skills

Sut:module Title:
Microbiology Skills

Abprox. Time:

Topic:

1/2 hour Microbiological Dilution Techniques

Objectives:
Upon completion of this module, the participant should be able to:

1. Demonstrate the ability to aseptically prepare a serial dilution of a
sample, given all necessary equipment and reference material.

2. Identify precautions which must be taken to prevent contamination at each
point of the dilution series. :

Instructional Aids:
Handout: Microbiological Dilution Techniques

Labor%tory Practice

Instructiona) Approach:

Lecture
Discussion
Demonstration and laboratory practice

References:

Standard Methods for the Examination of Water and Wastewater

IC1ass Assignments:

Complete laboratory assicrment
Read handout

O

)
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Module Ho: Topic: |

Microbiological Dilution Techniques

Instructor Notes:

Instructor Outiine:

Handyut+ Microbiologica! Dilution Techniques

f

1. Emphasize: 1. Discuss and demonstrate the proper techniqgue
. f for aseptically preparing a serial dilution for
a. Aseptic technique 1 mi obiological analysis.

b. Frecision and accuracy

2. Discuss the equipment needed for preparinq
serial dilutions.

| 3. Discuss areas where error is most Tikely and
/ the effect of errors on results.

e .
e JJos 4 )
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MICROBIOLOGICAL SAMPLE DILUTION (Serial Type Dilution)

99 mls.

99 mils.

Sterile Sterile
DisEi]]ed Distilied
Buffered Buffered

Water

Water

1:100 dilution 1:1000 dilutic

0.1 ml. 1 ml. 4 0.1 ml. 1 ml.
v ¥ ’ v
0:1 ml. 0.01 ml. 0.001 ml. 0.0001
(10-1) - (10-2) (10-3) (10-4)

A. 'lse Aseptic T chnique throughout Procedure

B. Place 0.1 ml sample into culture tube for 0.1 ml dilution
C. For 0.01 ml sample volume

1. Piace 1 ml sample intoc a 99 ml dilution blank

2. Shake vigorously 25 times in an arc of 12"

3. 1 ml of this 1:100 dilution represents 0.01 ml of original sample
D. For 0.001 ml sample volume deliver 0.1 ml from 1:100 dilution into the

culture tube.

)
i
(€D
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E. For 0.0001 m] sample volume
1. Place 1 m] of the 1:100 dilution into a fresh 99 m1 dilution blank.
2. Shake vigorously 25 times in an arc of 12"
3. 1 ml of this 1:10,000 dilution represents 0.0001 ml original sample

volume.

F. For 0.00001 m sample volume deliver 0.1 ml from the 1:10,600 dilution

into the culture tube.

(11. Precautions

A. A11 volume measurement must be accurate

B. Any measurement error will be compounded in later steps

C. Transfer sample volumes aseptically because any contamination w11] be

carried through entire process.

<o
e
L)
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Module ....: Module Title:

Basic Lab Skills
Submodule Title:

Approx. Time: General Skills
1 hour EVALUATION - Part A
Objectives:

Upon completion of this module, the participant should be able to correctly answer
75% of the follewing evaluation questions.

Evaluation Questions

-

Answer the following questions by choosing the best answer or filling in the blank

1. Goggles are worn to

a. Protect the eyes

b. Protect the hands

c. Protect the Tungs

d. Protect the eet
2. When diluting an acid with water
a. Always add the water to the acid

b. Mix alternately in a third beaker

c. Always adc the acid to the water

d. Heat on a hot plate
3. Broken g]asgware

a. Can be used if you are careful

b. Should be immediately disposed of in the proper waste can.

C. Wrapped with electrical tape before using

d. Handled with tongs ur asbestos gloves

4. Labofatory notebook entries should be:
___a. Recorded ball point pen

b. Recorded on the day the work was done

¢c. In cronological order

= d. All of the<above N
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5. Why must all containers be properly labeled?

a. To identify contents

b. To nrevent accidents by misuse

¢. Both a and b

d. Containers are not labeled
6. A general format for labeling reagent bottles includss:

a.

b.

c.
d.

7. A general formit for labeling sample bottles includes:

a. Sample site, time and date

b. Sample site and samplers name only

c. Sample type, preservation method, sampler

d. Both a and ¢

8. What does CAP represent in sampling?

a. Cleanliness, accuracy, preservation

b. Caution - Animal preserve

c. Clean appropriate ,4ckaging

d. Careful and precise

9. Grab samples are

a. The same as composite samples

b. Taken at a specific time with no regard to flow rate

c. Representative of the sewaie over a period of time

f d. Of no value in water or wastewater evaluation

561



10. What 3 things does sample preservation retard?

a.

o.

C.

11. Identify:
a. An erlynmeyer flask
b.. A2 Titer volumetric flask
c. A 500 ml beaker
d. A watch glass

e. A gooch crucible

12. Match
a. Hater 1. CaCl,
b. Sulfuric acid 2. Na
——_C. Calcium chloride 3. C
d. Sodium | 4. Hy0
e. Carbon : 5. Hz2S04

13. As temperature increases, what happens to the volume of a liquid with
respect to weight?

a. It decreases

b. Nothing

c. It increases

d. It turns to a solid

14. Hydroscopic chemicals

a. Pick up water from the atmosphere

b. Are always blue in color

c. Should be stored in a desicator

d. Both a and ¢ are rarract -
Y Sy
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15,

16.

17.

18.

19.
20.

What is the concentration in the following solutions:

a. .1 gram CaCl dissolved in 1 liter of water gives a concentration
of mg/1 CaCl.

b. 10 grams of peptone dissolved in 100 grams of water gives a
concentration _7 percent peptone.

How much actua?l sample does 0.1 ml- of the 1:100 diJution represent?

a. .1ml
b. .01 m]
c. .00l ml
d. .0001 ml

What is an incubator used for?

a. Drying chemicals

b. Storing reagents

c. Growing bacteria

d. Preserving samples

e. Killing bacteria

When installing an incubator, care must be taken to:
a. Install in a vibration free area

b. Install in direct sunlight

c. Keep a pan of dry-rite in the bottom of the incubator

d. A1l of the above
Weigh given object on triple beam balance (with range of 1 - 100 a).

Weigh given object on an analytical balance.

]
!
C
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Module No: Topic:

EVALUATION - Part A

Instructor Notes:

Instructor Qutiine:

Answers:

1.

6.

10.

11.

2
3
4.
5

a

C

b

Chemical name
Symbol |
Concentration
Date prepared

Prepared by

Biologicai action
Chemical change
Volatility
Evlynineyer flask
Voluretric flask
Beaker

Watch glass

Gooch crucible

Upon completion of the

instructor shall

Part A to complete.

11.

¢

Instructor shall
from which the st
items.

e
-

General Skills meodule the

give the participant evaluation

provida a variety of glassware
uden: must choose the correct
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—_—
(ﬂodu!e Ho: Topic: '
EVALUATION - Part A
Instructor Notes: ' Instructor Outiine:
p
12. a. 4
b. 5
c. 1
d.
e. 3
13. ¢
14, d
15. a. 100
b. 10
16. ¢
17. ¢
18. a

19. Result shall be % 0.1 gram | 13 & 20. Instructor shal] Jrovide weights

20. Result shall be + (.002 grar




Page_ 1 of ¢

Module No: Module Title:
Basic Lab Skills

Submodule Title:

Approx. Time: Chemistry Skills
1 hour EVALUATION - Part B
Objectivgs:

Upon completion of this module the participant should be ablc to correctly answer
75% of the following evaluation questions.

Evaluation Questions
Choose the best answer

1. Accuracy is a measure of how close your answer is ts the true answer.

a. True

b. False

— s,

2. Most forms of volumetric analysis include some form of color measurement.

‘ a. True
b. False

3. Precision and accuracy mean the same thing.

a. True

b. False

[~

4. A1l forms of volumetric analysis include a titration.

a. True

—— e

b. False

5. Rate in order of increasing accuracy.

a. 250 ml erlynmeyer

b. 250 ml volumetr:- flask

C. 250 ml graduated cylinder

)
.
-
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10.

11.

12.

Rate in order of increasing accuracy.

a. 10 ml mohr pipet

b. 10 mi volymetric pipet

c. 10 ml beaker

d. 10 ml graduated cylinder

Volumetric flasks are calibrated to contain
a. True

b. Faise

A 100 ml volumet~ic pipet and a 100 ml volumetric flask have the same
accuracy and may be used interchangeable. ~

—__a. True )

b, False \

A graduated cylinder may be ga]ibrated to deliver or to contain.
a. True

b. False

Given the normality and volume of a solution and the volume of -. s.-ord
neutralizing solution mav be calculated. .

a. True

b. False

Given the equivalent weight of a dissolved chemical and" the volume that
it is dissolved in, the normality of the solution can be calculated.

a. True

___b. False

Adsorbance isninverseiy proportional transmittance.
a. True

. b. False

Pty
oby
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13.

14.

15.

16.

17.

18.

The concentration of a colored solution is directly proportional to:

a. Its transmittaﬁce

b. Its absorbance - ’ .-. - W

c. Both a and b

—— e —

d. Neither a‘nor b

Adsorbance or transmittance of a sample—is not affected by:

a. Turbidity

b. Diameter of sample tube

c. -Amount of sample in tube

d. Type of sample tupe

A standard curve is used to cenvert adsorbance or transmittance readings
to concentration. - )

a. True

b. False
A standard curve may be made on any type of graph paper.

a. True

b. False

-~

To obtain a straight line plot in colorametric analysis from a series
of transmittance/concentration values araph paper must be
used.

___a. Log-log
_____p{ Semi-Tog
¢. Linear |
Indicate whibh of the following are EPA approved standard references.
____a. Standard Methods, 14th Edition |

b. Methods for chemical analysis of wastewater, EPA.

——C. Simplified Methods for Wastewate: Analysis , WPCF

<

TS
JIY
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19.

20.

d. Simplified Methods for Water Analysis, AWWA.
2. ASTM Methods, Part 31

Changes in Standard Methods are official only when published in the
federg] register. .

a. True

b. False

Order the following list of equirment using the model order form and
the laboratory supply catalog provided bv the instructor. '

a. 400 sterile, disposable, glass.>single wrapped,” 10 m] pipets
b. 3-1000 ml class A, glass stoppered volumetric flasks

c. 24 milk d;]ution blanks with screw caps and 99 m! mdrkfngs
d. 12-250 ml griffin beakers - heavy duty

e. 5 large tip mohr pipets

Supplier:

’ Catalog , Unit Total
Quantity Number Description ’ ~ | Price Price

EAN AR
s {) Y3
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Module HHo:

Topic:
EVALUATION - Part B

«Nstructor Notes:

Instructor Outline:

Answers:
1. a
2. b
3. b
. a
5. a. 1
b. 3
c. 2
6. a. 3
b. 4
c. 1
d. 2
7. a
8. b
9. a
10. e
11 b
12. b
13.
14. ¢
15. &
16. ¢
17. b

lj i U
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Module Wo: | Topic:

EVALUATION - Part B

Instryctor Notes:

Instructor Gut)ine: '

20,
N

The form shall be
completed correctly with

. respect to:

| a. Quantity

b. Catalog number
c. Description
d. Price

e. Supplier name and
address

20.

The instructor shall provide the laboratory supp
vatalog of his choice providing all glassware
licted 1s available from that supplier. The

11nstructor shall also develop answer key from

that catalog.
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Module No: o Module Title:

Basic Lab Skills

Submodule Title:

Approx. Time: Microbiology Skills

% hour EVALUATION - part C

Objectives:

Upon completion of this module, the participant should be able to correctly answer
75% of the following evaluation questions:

Evaluation Questions .

>

Answer the following questions by choosing the best answer.
1. What is the major purpose of a disinféctant?

a. To pick up dust with

b. To lower the number of viable organisms on a2 surface.

c. To wash glassware in

d. To

Kraft paper is used fc packaging equipment for hot oven sterilization.

n
.

a. True
___b. False
3. Only distilled water is used for preparation o% microbiological growth media.
a. True
___b. False
4. The balance used to weigh microbiological media and reagents must:
a. Have a 0.5 gram accuracv ot a 150 gram load.
b. Have a 1 gram accuracy 2~ a 200 gram load
¢c. Be an analytical balance
5. An autoclave has the capability of exploding while operating.

a. True

b. False
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10.

11.

An autoclave may be loaded to a maximum of:
a. 100% capacity
b. 40% capacity

c. 80% capacity

d. 30% capacity

Liquids are always sterilized in a

a. Sterilizing oven

b. Steam sterilizer (autoclave) _
Normal steri1izétion cycie in a sterilizing oven is

a. 15 min. at 170° cC.

b. 1 hour at 1210 c.
c. 15 min, at 121° c.

d. 1 hour at 1700 C.

o remove dust frcm a microscope lens do not use:

a. A lens tisce

b. A camel's hair brush

Cc. . A clean handkerchief

d. A quick blow of clean air )

Microscopes may be carried one in each hand.
a. True

b. False

Unsterile pipets may be used in making aseptic transfers,

a. True

b. False



12.

13.

-
N
.

i6.

Why is 4 sample tap flamed with a propane torch?

a. To incinerate the bacteria

b. To burn off chemical contaminants

c. Sample taps are not flamed

d. To melt plastic seals

What is the dechlorinating agent used in samples collected for
microbiological testing?

____a. Sodium~hydroxidg

_____b. Potassium phosphate

X c. Sodium thiosulfate

What is the type of dilution used in microbiological sample di]ption./
_a. Parailel |

b. Serial

Identify the following parts of a microscope on the microscupe provided
by the instructor.

a. Eye piece

b. 0il irinersion lens
c. Jourse adjustment
d. Stage

e. Condenser

f. Light source

Make an aseptic transfer using the equipment provided by the instructor.
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Module No:

EVALUATION - Part B

Instructor Notes:

Instructor OutTine:

A ——

Answers:
1. b
b

2
3
4
5. a
6
7
8
9

c

b

‘d

c

10. b
11. b
12. a
13. ¢
14. b

15. a. eye piece
b. oil immersion lens
C. course adjustment
d. stage
e. condenser

f. Tight source

Y . Performance acceptable to
instructor

Upe

completion of the Microbiological Skillg

module the instructor shal] give the participan
Evaluation Part C to complete.

15.

16.

The instructor shall provide a microscope
from which the students shall identify the
parts given.

The instructor spall provide all the necessary
equiBment for proper aseptic trancfar af -




SUMMARY

Maduio> No: Module Title:

Manhole Safety
Submodule Title:

Approx. Time:

1. HManholes

2. Safetyv checklist
8 hours 3. Safety

Overall Objectives:
After successful completion of the course, the student will:

Be able to identify the seven (7) common purposes for using manholes.

Be able to identify the four (4) basic types of manholes.

Be able to describe the six (6) most common dangers found in manholes.

Be able to describe the causes of dangerous conditions in manholes.

Be able to identify the proper safety equipment to be used when working in

manholes. -
Be able to describe the principles of operation for.manhole safety equipment.

(e, QO 8B W N

Instructional Ajds:

Handouts #1 - Manhole Safety _
#2 - Manhole Safety Checklist

#3 - Manhole Safety Manual
#4 - Personal Protective Equipment Checklist
#5 - Respiratory Protective Eauipment
Transparancy #1
Safety Equipment_

InstructionaT Approach:

Discussion
recture
Demons *»ation

References:

1. WPCF Manual of Practice #9, Design and Construction of Sanitary and Storm Sewers.
2. Manual of Wastewater Operations - Texas.

3. Manhole Safety - A working manual and Information Digest - Iowa State Hygienic Lab
4,

(Handout #3).
Equipment Manufacturers Literature (may vary depending on type of equipment used).

Class Assignments:

Read handouts

Sketch types of manholes
Participate in class discussion
Observe demonstration

LI FUREN e
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Module MNo: ‘ Module Title:
Manhole Safety Practices

Submodule Title:

Approx. Time: Manholes
Topic:
’z hour Types of Manholes
Cbjectives:

Students will identify the four (4) basic types of manholes,

Instructional Aids:

(AV) Overhead transparancies

Instructional Approach:

Discussion
Demonstration
Exercise

References:

EPCF Manual of Pyactice #9, Design and Construction of Sanitany‘and,Storm
Sewers. ’

Class Assignme.ts:

Students will sketch the (4) four basic types of manholes as illustrated by
instructor.

Q

377




Module Ho:

Module Title:
Manhole Safety Practices

Sudbmodule Title:

Approx. Time:

.- % hour

Manholes

Topic:
Purpose _of%les

Chijectives:

manholes.

M-

Students shall be able to identify the seven (7)

common purposes fo;

using

Handout #1

Instructional Aids:

Discussion

Instructional Approach:

References:

WPCF Manual of Pr
Sewers.

actice #9, Design and Construction of Sanitary and Storm

Class Assignments:
Read handout

[ .

(U R



Module No: Module Title:

Manhole S-fety Practices
y Submodule Ti

Manholes

Approx. Time:
Topic:

1 hour Common Dangers Found in Manholes
Objectives:

Student shall be able t> identify the six common dangers found in ranholes, and
the causes of these dangerous conditions.

Instructional Aids:
Handout

Instructional Approach:

Discussion
Exercise

Reference- :

WPCF Manuai of Practice #1 (Safety), Manual of Practice #9, Lesign and
Construction of Sanitary and Storm Sewers . :

Manual of Wastes iter Operations - Texas

Class Assignments:

1. Read handout
2. Participate in clasc discussion

573 - -




MANHOLE SAFETY - Handout #1

A.

™

Purpose of manholes

1.
2.

6.
7.

Change in direction of sewer lines

Change in grade of sewer lines

Inspection and cleaning access to pipes

Ventilation of sewers

In treatment plant they may be used for access to underground tanks,
pump stations, wet wells and tunnels.

Where two or more sewers connect

Where unequal size lines join

Types of manholes

1.
2.
3.
4.

Standard - 5 feet deep or more, most common ..
Sliallow - less than 5 feet deep 4
uv-op - Where difference in ihvert elevations is greater than 1.5 feet

Pressure - Where high flow level exists, cover is gasketed and bolted

Coimon dangers found in Manholes

1.

Heavy covers - typical street cover weighs 16G pounds, use proper
]ifting technique.
Locse or corroded steps in manhole

Surges in flow of sewage - if'possible divert upstream flow

<3

fempo;éri]yu
Oxygen deficiency - very Common - -
Explosive gases - methane, gascline

Toxic gases - Hydrogen sulfide
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D. Causes of dangerous conditions cont.
1. Low flow velocity - poor design
2. Low flow velocity - stoppage in line low flow velocity can allow the
. sewage to become septic with the formation of HZS, CHq and other

gases as a result, also can lead to oxygen deficiency as résult of
oxygen demand of sewage. If possible uvoid cleaning lines upstream
from the manhole you are working n - when unplugged, large flow
Ssurge is possible. |

3. Poor ventilation - solid manhole covers, long sewer runs (over 400" )
between manholes blocked lines, also uﬁdersized lines which flow
full causing sewer to flow full, can all lead to poor ventilation
of lines and manholes. Solid covers are preferred'because they
will not admit runoff from rain ch. Also less danger from vandals
throwing depris into holes. “

4. Toxic gases - toxic gases bther than the ones nofma]]y expected
(H2S, CHg etc.) may occur. CO wi]i be primarily from exhaust of
combustion process, Oy in excess of normal valves may be
encountered. Cip from prechlorination or wash down after a Cly
leak. Also, industria] processes may discharge wastes which can
produce gases other than the typgs normally encountered in

manholes. Darqer of CO buildup from using engine driven blowers

With suction lines placed downwind of exhaust.

()
o
@x



Page Ql_ of j{_‘

5. Hot weather can greatly accelerate the bacterial action which can
produce septic sewage and the formation of related gases. Also hot
weather can cause the sewage to release gases normally dissolved in
the liquid at cooler temperatures. Dissolved 02 in sewage will drof
in warm weather thus leading to move rapid putrification of sewage
and greater tendency for septicity. ,

6. Explosive gases - CHg (methane) may occur if the sewage is septic

and in an advanced anaerobic condition.

™ -

- ' ENEY




Module No: Module T1itle;
Manhole Safety Practices

Submodule Title:
Safety Practices

- -

Approx. Time:

Topic:
2 Hours Safety Checklist

Objectives:

Given a manhole safety checklist and safety manual the student w111 be able to
explain each of the seventeen (17) items. -

Instructional Aids:

Handout #2 - Manhole Safety Checklist
Handout #3 - Manhole Safety Manuai
Handout #4 - Personal Protective Equipment Checklist

Handout #5 - Respiratory Protective Equipment

Instructional Approach:
Discussion - Lecture

.
1

References:

T~

Manhole Safety - A working manual and information digest <
Iowa State Hygenic Lab

Class Assignments:

Read handout
Participate in discussion

\‘1‘ - .
: J30
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MANHOLE SAFETY CHECKLIST - Handout #2

1.
.'20
3.

10.
11.

13.
14.
15.
16.
17.

Supervision - Buddy System

Traffic control - cones, barricades
Blower - 200 cfm - 30 air changes /hour
Hazardous locations - Unit #1

Gas tests

Personal protection - see handout on equipment

Safety harness - manhole, parachute, write 9/16" lines

Ladder - narrow QSHA

Electrical - ground fault interrupters explosion proof

Tools & work - non sparking

Physical agents - noise, heat, light

Fire protection - extinguishers

Personal hygiene

Medical - docgors, hospital

Housekeeping ;'c]eanup, inspection

Fina' checks - supervisor - training for crew

Accident reports - QSHA
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MANHOLE SAFETY - Handout #3
1. Supervision - Buddy

—
- -
-~

An attendant(s) should, without exception, be on the surface or outside
when a manhole, yessel, or chamber is entered. During the workman's
residence, the man outside should keep the worker in view and/or in
continual communication. Where conditions indicate that the man inside
should Qﬁe a lifeline, the other shall be on that rope at all times.
Facilities to withdraw the worker shall also be provided. Other
available workers and winches as examples.
Zf Traffic Control
| This refers to ihe necessary warning sicrals, barricades (striped),
cones holeguarding, fluorescent ve. :, needed gear and procédures for
traffic and work control. These items are referenced, bqt not gn]arged
~.upon in this report. “"NO SMOKING" signs and the practice of not smoking
may be required.
3. Blower
A. One blower for each hole should normally be used for every entry.
This may include some locatiins more shallow than five feet. It
should include locations five to ten feet in depth. For holes
deecper than ten feet, it should be used with tests; see paragraphs'
4.and > of this report. The use of a blower is indicated for brief
entries and holes where no sewage or material wizh oxygen demand‘is'
present. Some entries are made mere appropriately with a self-

containec or supplied air system.

<o
C‘\\
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B. The blower should “perate contiauously &uring work, providing 30
changes of air per hour for the effective volume entered (see
airflow paragraph 5). A minimun of 12 changes of air should occur
before entry. Where extensive amounts of stagnant organfc matter
for example, Sewagﬁlis exposed, hydogen sulfide and other tests
should be made to be sure that a safe atmosphere exists. Gas can,
in some cases, be gi'ven off at a rate that the usual ventilation
is not adequate.

C.  The direction of airflow should be noted. This can be visualized
by a puff of powder, for exampie, starch or talc, or a chemically
generated smoke. A fire generated smoke may be a serious riskT
Changes .in airflow during the course of work must be no;ed.

1. If air moves into the confinement, this may assist ventilaticn.
<. If air is stagnant, air contamination accumulates and oxygen
may be depleted. |
3. If air is moving out of the confinement, impurities may be
brought from other sections of the sewer. It is important to
place the blower discharge where it will be efféctive. Adequate
capacity is also required. |
. D. Keep exhaust funes out of the blower intake. Though this is an
obvious hazard, the condition has been observed, and must therefore
be consciously considered,
4. - Hazardous Locations
The ones listed require precautions in addition to the blower and
supervision. A minimum of explosibility, oxygen, and normally hydrogen

su]f1de, shou]d be made in the following:

neye
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A. All sewers and manholes more than 10 feet déep.

B. Any tightly covered pit, tank or valve chamber, regardless of depth
(solid coverS).

C. Deep tanks, sludge digestion tangs, and pumip suction wells.

D. A1l large trunk sewers.

E. Sewers located in the vicinity of gas mains or gasoline storage tanks.

F. Sewers from industrial areas.

G. Sewers on flat grades or'constrictions where solids may settle and
decompose. \\4

H. Sewers with manholes over 300 feet apagi.

Gas Tests

Use an instrument that works, and for which the calibration is verified.
Both field and laboratory tests should be madc on test instruments

to insure proper operation. This includes that they are free of leaks,

have the proper flow rate, and give fhe correct reading. Some of these

tests (e.g. leak test) should be nade frequént1y in the field. Other

tests may have to be mgde in the shop, office, or\jn arlaboratory.

Verification of a few points of operation may be adequate. Test

cdntamiqated air solutions can now be purchased from suppliers, or

- prepared in municipal laboratories or consultantc laboratories. Refer

to the supp]iék's manual for information. References list some suppliers

of these devices, most of which are already distributed in Iowa by a

safety‘equipment supplier. Several vapors or gases tﬁat may be

encountered can be tested. The "piiot" ones are listed below for usual

tests, though others may be présent. Long pfobes or tubes for sampling

are desirable so that tests car be made before entny;'perhaps through

355
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the holes in' the cover. Note the airflow into or out of the manhole.
If'it is necessary to have a man enter the chamber to test, a'sa?ety
harness (see Item 7 this report) shall be mandatory.

No OSHA reference is given to directly require tests of sewers to be
made, but after an accident you will (we understand) be required to show
proof that these had been made. A need for such measurements is
illustrated in a series of accidents and standards (including ke 1st
edition of this report) in most cases documented before the dSHA law.

Get out of the sewer if you feel dizzy, sleepy, nauseated, if
it becomes hard to breath, or if water starts rising.

A. Exp]osibi]ity

The combustible gas indicator to measure "explosibility" should

provide a first test. It should be a reliable model, zeroed in the

field before using insensitive to high humidity, and verified fér
proper readout occasionaliy with a "standard" gas.

The usual model reads from O to 100 percent of the Lower
Explosive Limit (LEL) to detect methane and gasoline, etc. at
explosive levels. New models should be considered that read full-
scale. C to 1,000 parts per million {(ppm) (12,000 ppm is LEL of
toluol) sensitive scale provide important information on mahy
materials at their toxic levels. OQOSHA inspectors are using this
instrumentation with sensitive scales. (Communications not

)

referenced). Mine type lamp detectors have not found favor in

sewage works. / _

2
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B. .Ogygen
16% minimum oxyyen is necessary before entry. Since oxygen is both
abéorbed by the biological demand (BOD) and displaced by other gases
(e.g. carbon dioxide and methana) this check should be routine. In
low oxygen, f]amnab]e‘gases will not properly register as combustible
on indicators.

Instruments should be chosen for long-term reliability. Some
sensor cells must be reconditioned several times per year, may be
expensive, and variable. The cell should NOT foul on hydrogen
sq]fide; a common gas in sewage problems and a common failing of
several types of cells.

C. Hydrogen Suilfide
Hydrogen Sulfide ghould he suspected and tested at EVERY locatior
where sewage or organic matter is present and subject to bacterial
action. It is usually prevalent where sewage has been stagﬁént
even a short time.

As it has an anesthetic effect on the ability to small, it seems .
odorless - or becomes so, It has been observed to generate rapidly
enough that blowers do not completely handle it. Rechecks should
be made frequently during work, where indicated.

1,000 to 2,000 ppm yvesulits in unconsciousiess with early
cessation of respiration and death in a relatively .few minutes.

Five hundred to 700 ppm results in loss of consciousness and possib}y

death in 30 minutes to one hour. Some irritation was reporfed as

low as 10 ppm.

) ‘ DD
- } l.)\iu
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A wide r~ange of instrumentation is available to test the HyS from
the classical chemistry laboratory paper soaked in lead acetate,
through detector tubes and modern continuous detectors. A fixed

rate of airflow over the detector is required for precise

~ measurerent. The automatic devices  dre recommended for use in some

plant operations. Operation of the sénsing devi ces should be

verifiad frequently. Leaks, incorrect‘f1ow rates (even reverse
flow) and other difficulties have beén observed with various models.
Sewer Gas
Is a general term describing a wide range of possibie mixtures.
On-site control can often be made by testing of the previously
mentioned gases as "pilot" gases. These additional constituents
may sometimes complicate the problem, or give difficulty independently.
1. Carbon Dioxide - COp, TLV = 5,000 ppm
This gas has been found in manholes; with and without sewage,
with and without an oxygen deficiencdy. It increases the
respiration rate and gives an oppressive feeling.
2. Carbon Monoxide - CO, TLV = 50 ppm
The usual source is from motor exhausts either from the blower
air or from a remote area. Tests sholld be made where indicated
and often simply as a good precaution.

Instrumentation is typically by detector tubes or
instrumentation including some sophisticated types. The GSHA
teams normally, we understand, have applied detector tubeS, or
hand-he1d instruments such as hopcolite or.newer detector devices.

Calibration gases are now available to verify the measurement.

S33
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This gas standard is recommended in addition to battery. leak,
flow, and other tests.
3. Other sewer gases .

A host of other gases may be found in sewage, either as awproduct
of putrefaction or in specific afeas of a plant from auxiliary
treatment such as disinfectién by chlorine or deodorizing by
ozone. Innumerable gases may be present, which are not listed

- here, but would be ideally controlled by good ventilation and
"pilot" test of the appropriate major constituents.

Test devices vary widely from dete.tor tubes, field direct
reading, to sophisticated continuous: maasyuring instruments. The
choice depends onsthe characteristics of the gas, the need to
test repetitively, calibration requirements, etc.

Ammonia, NH3 - TLV'= 50 ppm

Methane, CHg - Simple asphyxiant, no TLV, 18% 02 minimum

explosive. o )

- Organic Acids e.g. Acé?tic Acid - TLV = 10 ppin,

Phosphine - TLV = 0.3 ppm

Chlorine - TLV = 1.0 ppm

Ozone - TLV = 0.3 ppm .

Nitrogen Dioxide - TLV = 5 ppm Ceiling

ﬁ. Industrial |

A wide range of materials including gases may be emitted from
industrial processes. Their source and nature should be traced
“for a good base on which to resolve the problem. Toxic, explosive,

radioactive materials are examples. The examples listed do have a

200



Page 8 f 14

6.

volatile componeint and have been observed in Iowa. The cyanide was
from plating wastes, the gasoline was from a service station leak.
Hydrogen cyanide - TLV = 10 ppm (is skin absorbable)
Gasoline - TLY = Approximately 500 ppm. This is an explosive mixture
for which specific components (e.g. tetraethyl lead and aromatics)
may lower the TLV significantly. |
Personal Protection
Personal protective devices are "personal® inasmuch as chey must fit
specifically the individual that Qears the device(s). Especially check
fit to ind{vidual, proper choice (gases are NOT filtered by dust
cartridges); do several items work when worn together, or do they fall i
off. Fuli-face self-contained supplied air respirators may berconsidered.
Ihﬁough_the'OSHA philosophy correét]y expects engineering design to

correct problems in work areas, some need for protéctive gear will always

'be required for fie]d'operations; Safety glasses and other items will

be needed supplement for a long time.

A. Hérd hatsvmust be usabie in tight places.

B. Héaring protection, earmuffs {No soiied material into the ear)

C. Safety glasses, and face protection

D. Supplied air (preferably), or respirator. A respirator will not
function fn low oxygen, must be chosen for the right contaminant.

E. Safety belts, lifelines and lanyards. ] \

F. Clothing, boots, gloves, etc. Fluorescent vests - attendants should

be visible to all traffic at all times.
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- power company should provide the appropriate supervisioh and workers.

——

G. This Tist is indicative; individual conditions may require an
appropriate choice of gear.
H. Lasers used only by trained workers (red color usual).

Safety Harness, Rope, Attendant

The safety harness and rope should be worn in the locations listed as

hazardous. An attendant should be present even in the areas not .
listed, as pits less than 10 feet deep. A spare rope and harness should
be available. Spare manpower and means of reccvery shou]d be provided.
Ladder

Adequate means df safe and rapid entrance and exit (egress) is needed.
Ladders, whether permanent or portable should meet current specifications

for the appropriate application.

Electrical

The presence of moisture in sewers and many p]ant processes makes good
electrical practice a necessity. Proper groUnding_énd'bonding of the
equipment precludes most of the chance for the worker to become a part
of the circuit. The new generation of "ground fault interruptors” have
an immediate widewapplication for this type of work. Solvents may be
a problem.
Where vessels are entered usually within treatmert and process
plants, a lockout procedure is required to stop powe;éd equipment.
"Explosion proof" equipment, usually Class 1, Division 1 is
required for’lﬁghts and powef gear in cektain locations.

Where power lines are encountered, buried or overhead, the electrical

ﬁgt)gg
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10. Tools and Work

Work carried out in a confined space may-cause fumes or other conditions
to change with time so that an awareness of the situation should be
_continuing throughout the job. Observed cases include the rélease of
gases when a quiescent material was agitated, and the release of fumes
when welding. Other hot processes are a problem source.

Tha new generation of "Ground Fault Circuit Interrupters" for
personnel protection provides a new tocl fur safety in the typical sewer
environment when power tools are used.

A. Need spark-resistant hand toq]s where an explosive level is
brobab1e.

B. Power tools may need to be Class 1, Division 1 or they may produce
sparks to ignite fumes during use, regardless of electrical design:
Consider the conditions inyo1ved in each‘prob‘em situation.

~ C. MWelding, cutting, brazing, soldering, heating. This may be an
electrical hazard directly. Fumes from the metals used for the
prncess'may involve fluorides, as well as metais. Plating materials
include lead, zinc,~cadmium and others. Heated plastics, especially

when scorched, re]easé a8 host of fumes and should be avoided. A

smell may be too much though odoyr may be é practical field test

since ]dboratony grade evaluation is difficult and time consuming.

These coatings may burn.

D. Solvents should ideally be swebt out of sewer areas by the b]ower

afr. These should be reviewed for toxicity in the TLV tables, fire,

and decomposition products.

Moa

<

%
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11.

12.

13.

Physical Agents

Several areas require comment, other agents may be a problem in special

cases. |

A. Noise is 3 problem if you have to shout to be heard by a fellow
workman who is standir, next to you. Measurements would be expected
tc confirm that noise from most jackhammers and large power drills
is excessive for any but brief exposure. Personal protection would
be indicated on al11 jobs of a temporary nature. Earmuffs would be
suitable, hygiéne problems make ear plugs undesirable on many jobs
involving sewage.

B. Light should be adequate, without excess glare, and not be a fire
hazard. The current application of lasers to construction
alignment, etc., requires several cautions so the operator doeén‘t
look directly at the light source. nge of the construction lasers
are limited in power and tybe. but reduire good work practices.

C. Heat Sstress poses limits wh.ch can be read by instruments that

measure a composite of temperature, humidity, radiant heat and

————

. airflow simultaneously (Wet Bulb, Globe Temperature).

Fire Protection

The main object to handle materials and work so that a fire does not

13

. ignite, should be followed up by knowing in advance the action to

procure assistance from the fire department. Special problems affecting
the fire fighting effort should also bé considered in advance.
Personal Hygiene | S
Wash hands thorough]y before eating. This should be practiced regularly. -

Packing food in plastic bags in lunch boxes can beueasi1y done to meet

qgood practice.

<04
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Hand to mouth contact can also be wade or avoided by the way a

cigarette (if used) is handled. The simple, unconscious habit of
touching one's lips, a nearly universal nabit (look around in any
friendly group), is most undesirable. These actions may be Supervised,
put are largely an action thst has‘to‘be changed by the worker,

Sanitary facilities should be available, including the portable
outhouse, if necessary.

This area should be extended after work by -ompiete changes of
clothes anc a shower (include hair).

Potable water should be avaiiab]e.

Madical
Several areas are specified by OSHA. Good practice should provide

continued maintenance of the capabilities needed.

A. First aid training and equipment for a relatively serious accident

should be available immediately to every worker in the field as wel]j,
as’ at the plant. This is well defined by OSHA regulations, but:

competent follow-up is indicated.

'B. Physician and hospital access is a self-evident requirement for both

field and plant workers. These are also defined by the OSHA
+ vegulation, and should be followed systematically.
C; Immunization and the physical condition of the worker are only two of
severalvéddftional areas where a physician should be consulted for
an adequate medical program.. Tetaqus immunizagion is one of the
obvious shots to be given. Several otheré may be considered,
especially in areas where sbeciél problems may exist. These actfons

should be taken before accidents happen.

)
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15.

16.

17.

Physical examinations should also be carried out under the direction
of a physician.
Both of the. above areas may be difficult to administer where the
worker population involved is transient, and may not be fastidious.
The problen of fullow-up does, however, remain.
Housekeeping
Good housekeeping correlates with good safety records according to the
consensus of most safety inspectors with whom we have had contact.
Final Checks
Superviéion and workmen that make the "final check" of an installation
need an extra bit of caution. Several of the SHL field studies involving
a séwer accidenf were partia11y¢described as;
"He just went'dbwn for a last look"

"They Qeﬁt down to get blueprints left at the end of work"

. It is recommended that supervision use the check'ist provided in actual

cases. Follow-up on detail through references can be made where
indicateq.
Accident Reports

When an accident has occurred (in spite of prior efforts) the first

‘action is to provide for the victim, or patient. Follow-up is needed

to provide information to‘ﬁrevent future accidents, hopefuiiy learning
from past mistakes. Legal and other records are also required. O0SHA
and I0SHA have provided avenues for such repofting.

A1l fatalities, major accidents, and repoft forms should be

communicated to:

408
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Commissioner of Labor

State Bureau of Labor

State Office & Laboratory Bldg.
East 7th & Court Streets

Des Moines, Iowa 5031¢

Phone: 515-281-3606

ST



Module Ho: - Module Title:

Manhole Safety Practices

Submodule Title: .-
Safety Practices '

Approx. Time:

Topic: K

Safety Equipment

Objectives:

The student shall be able to identify, descr1be pr1nc1p1es of operat1on and .
operate properly manhole safety equipment. .

Safety harness

Self-contained breathing apparatus

Oxygen deficiency test meter .
Combustible gas test meters ' X
Toxic gas test meters

Detector tube test kits

HHhOaoan OTw

Instructional Aids:

Safety equipment

Instructional Approach:

Discussion
Demonstration

References:
,

Manufaé%urer's 1i te-ature

Class Assignments:

Observe demonstration
Participate in discussion
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PERSONAL PROTECTIVE EQUIPMENT CHECKLIST - Handout #4
1. Safety toe shoés'
Safety toe hip boots or chest waders

Safety hat (hard-hat)

S OWw N
«¢ 8

Eye protection (glasses, goggles, shields, etc.)

(84}

dearing protection (over the ear, muff type)

THE ABOVE ITEMS -MUST BE OSHA APPROVED .

Ao

Other suggested equipment for each collection system worker:
hid ,

R 2
6. Raincoat - heavy rubber or rain-suit

»

7. .~Rubber glbves - short &‘]ong styles

8. Extra uniform or clothes

()0
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RESPIRATORY PROTECTIVE EQUIPMENT - Handout #5

I.

II.

Human Needs and atmosphere facts

A.
B.

- C.

D.

Normal air contains 20.9% oxygen at sea Tevel.

Oxygen content of air decreases as altitude increases.

19.5% oxygen is minimum needed to support human 1ife.

The following items will directly effect the amount of air needes
by man.

1. The degree of physical agtivity

2. Physical condition

3. Emotional conditions

\
Respiratory Protective Equipment

A.

Cannister type respirators

1. Use can containing fi]teﬁ’oz chemica] to absorb contaminants
the atmosphere;

2. Noce %uitagﬂé for oxygen deficient atmospheres as tﬁé;'éb not
oxygen td.useré air supply. '

3,. Each class or type of cannister is only suitable for specific
types of contaminants. '

4. Cannister type respirators are not recommended for use in

manhole ;.

Compressed Air breathing apparatus

1. Self-contained breathing apparatus - user wears air supply tar

on his person. Air supply can vary from as low as 5 minutes u

- - to 45 minutes. Large tanks may be too heavy and bulky in manh
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Supplied air breathing system - similar to SCBA except large
supply tanks (1 to 6 hours supply) are used at remote locatijon,
and user is connected by air line. Escape bottles (5 to 10
minute supply) should be carried on the person in case main supply
line is cut or main supply runs out.

General information (applies to both systems). Breathing
apparatus will provide only respiratory protection and

protection for facial areas covered by supply mask. It is

best to select a breathing apparatus which will completely cover’

mouth, nose, and eyes. Deflectors should be mounted in the nose

area of the mask to prevent fogging. Persons who wear eyeglasses

should have lenses mounted in the mask to prevent leakage around

the bows of the glasses. Also facial hair beards, long side

bufns and very long hair should not be worn by persons using

breathing apparatus as leakage may occur.

Service life of compressed air cylinders may vary from

manufactufers ratings due to following factors:

a. Physicatl anﬁ emotional condition of user.

b. Pressure in cylinder at start of use.

c. Training and expgrience user has had with equipment.

d. Presencg of CO2 (carbon dioxide) in air supply at levels
greater than 0.4%.

e. Atmospheric pPrecsure, as pressure increases, duration
decreases.

f. ‘Condition of apparatus.

7/
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Module No: Module Title:

Manhole Safety

Submodule Title:

Approx. Time:

1 hour 3 EVALUATION - Knowledge Skills'-

ObJectives:

The students will answer at least 7 or 8 questions with complete accuracy on the

written test.
&
1. Llist 5 of the seven common purposes for using manholes.

a.

b.

C.

d.

e.

2. Sketcnh or describe the four common types of manholes.

a, b.
C d.
\
\\
\\
\
\

[PAFS
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3. List the six common dangers found in manholes.

4. MWaist belt safety harnesses are acceptable for use in manholes.
a. True
b. False

5. MESA and OSHA approval are required for most safety equipment used in
- manholes.

a. True
b. False

Circle the best answer(s)

6. The use of blowers to ventilate manholes can be dangerous because
. a. They operate at high temperatures.

b. They create excessive noise.

C. Carbbn monoxide may be introduced into the manhole.

d. The blower may not have a high enough air delivery capacity.

7. Cannister type respirators are not acéeptab]e in oxygen deficient manholes
because ;

a. They don't contain enough breathing air.
b. They do not add oxygen to the breathing air.
- ¢. There is a danger of explosion when using them.

d. They are only made for chlorine.

L; 1 l‘

-_’
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8. The most useful type of breathing apparatus for use in manholes 1is
a. Cannister type respirator -
b. Self-contained breathing apparatus

C.- Air-line breathing apparatus
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Module No: Module Title:

Submodule Title:

Approx. Time:

EVALUATION Practical Skills

ObJjectives:

The student shall be able to demonstrate the following skills, to the satisfaction
of the instructor. The equipment will be provided by the instructor.

1. Put on a saféty harness,and show proper hookup and use of safety lines.

2. Put on, use, take off, and clean up a self-contained breathing apparatus.
3. Set up, calibrafe, use, and interpret readings of the fo]]oWing test instruments.
a. Oxygen test meter '
b. Combustible gas meter

c. Toxic gas meter

d. Detector tube kit

-Aa




IIT. MFEASUREMENT

A. Design
Four types of measurement exist which-are incorporated
into the water/wastewater program at Kirkwood: (1) Course

effectiveness; (2) Instructor effectiveness: (3) Student sgkills
performance; and (4) Post-graduate job performance.

The effectiveness of courses and instructors in the water/
wastewater program are still in their infancy. The method of
evaluating course effectiveness is done through a campus-wide
computer scored evaluation system called "SPOT". Course evalua-
tion is generally done when students complete the requirements
of their program at Kirkwood. "SPOT" course evaluation fits
into the program goals well, because of Kirkwood Community
College's commitment to competency-based education.

The nature of the competency-based curriculum has provided
a8 natural means of evaluation of student: performance. Some
courses do not have a criterion level of 90% efficiency, but the
program generally maintains at least a 85% criterion performance
levels. Module revisions are still being made. '

Two methods of determining student skills levels have
been developed: (1) Entry skills tests proved by the instructor
for basic math skills essential for success in the water/waste-
water program; and (2) Instructor referral of student to "PAD"
for reading and math skills deficiences and specific terminology
and concepts development. "PAD" is a college wide reading and
math development center which provides individualized testing,
tutoring and remedial services to all students of Kirkwood.

Last year the Water/Wastewater Technology program was
able to place 100% of their graduates. The Water/Wastewater
Department at Kirkwood tends to be one of the first places plant
administrators contact when job vacancies occur. Specific means
of evaluating graduate job performance is still in the revision

stage of development.

B. Development

The four methods of measurement being used in the program
were developed by instructional staff of the Water/Wastewater
Technology Department or developed by Kirkwood evaluation staff
and Water/Wastewater Technology staff jointly (i.e. "SPOT" and
"PAD") for the water/wastewater program. Much of the evaluation
instruments are still at the revision/field testing stage and
require additional modifications and additions. The modules
are requiring most of the revisions and additions being made.




Post-graduate follow-up is the area presently becing developed.
Copies cof "PAD" and "SPOT" evaluations and remeaial services
are located at the end of this report.

C. Evaluation

The methods used to measure the competency levels of
students, instructors, courses and programs were chosen with
- specific purposes identified. Personnel employed at Kirkwood
in the evaluation division have given input and guidance throughout
the development of this program in their area of expertise.

This project has been hampered by several factors which
L.ave caused the goals set to be somewhat ambitious for the time
and personnel available. Most goals were achieved, but to
_ varying degrees of completion. Time limitations were the largest
- “single thwarting factor. But other factors delayed the develop-
mental process: (1) The necessity of replacing a curriculum
developer at the end of May.1977; (2) The very nature of the
evaluation hampered the availability of results and completion
of evaluation instruments; and (3) The difficulty for instructors
to find time for this project beyond their everyday teaching

loads.
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Evaluation forms used in the revision of competency based

modules,
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Research Dept.

Dear Student,

The pur' se of this questionnaire is to measure your general
attitudes and feelings toward your present program of study at
Kirkwood. On the following page are twenty-five (25) pairs of
words; each pair contains two words that have opposite meanings,

Between the words of each pair are geven (7) Spaces.” If you feal
the words in the pair describes your program,

pPlace an "X" in tiw space closest to that word. If You feel that
one word in the pair describes your program, however the word does

ibe your program, Place an "X" in the second or

hot strongly descr
third space from the word. If you feel neutral regarding a pair

of words, or if you feel that they do not apply to your program,
the "X" should be placed in the middle space.

Please work at a fairly high rate of speed through this
questionnaire. Do not worry or puzzle over individual items and
do not try to remember now You checked previous items. Remember,
it is your first; but honest impression that is important.

Thank you for your cooperation.

413




RIKKWUUD COMMUNITY COLLEGE

This form was tasigned to provide fesdbach (o the nstructar and/ar staff on selocted
aspects of instruction or Program autcome. Yaour response should reflect youy mdwvidual

Below are & sorivs of statemonts which may or may not be consestont with

perceptions,
Consider each 1tem separately.

Your expoerience of this course, program or instructor,

. Ferst decide whether You generally agroe or disagree with the statement, then mdicate
the strangth of agreemaent or disagreement by Marking the APPRrapraate space. Please

use a poncy.

o o c a 5
[ ) N o 5
% - 343 o )
1.1 Were written tourse objectivegy given out at the beginning of the
Crnrse R
.2 Were courge objectiveg explained by the instructor,
1.3 Were course objectives clear and understandable.
1.4 Was there enough time to learn course objectives.
2.1 Did course content cover course objectives.
2.2 wasg course difficulty appropriate for your background?y
2.3 Were course learning activities Yelevant ang worthwhile?
2.4 Were textbook and/or sther reading materials understandable?
’ 2.5 Were films and other audio~-visyals appropriate to course content
2.6 Was the course interesting to you?
3.1 Did the instruction help You learn . the course objectiveg?
3.2 Did the films and/or other audio-visyalsg help you learmn the
Cturse objectivesg?
3.3 wWer < objectlvesﬁ
3.4 Did tl i
1C course Rrogress at the right speed for you?
4.1 were coarse tesgt
Objectives?
1.2 pig course tesgtsg adequately Cover what wag learned?
.3 Were test results quickly returned to you?
-4 Were course re
understood?
e = ST L. T
| g £ £ | 3 = 2
3 g & g £ &
o w - @ s —d
5 3 s g 3
- L F foo = ———
\ AGREE r DISAGREE

ERIC
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PROGRAM

KIRKWOOD COMMUNITY COLLEGE
discouraging inspiring
beneficial . unhelpful
rigid P 3 flexible
creative. : : restrictive
enjoyable unpleasurable
unfair : fair
hard : : easy
lively : sluggish
dull : interesting
understandable : confusing
| costly : inexpensive
tense relaxed
organized : : chaotic
monotonous : stimulating
rewarding : : frustrating
lenient : : : : strict
fast-moving ;edious
irrelevant : relevant
unpleasant : : : ?leasant
simple : : : difficult
boring : : : :challenging
good : : bad
unfﬁlfilling : seif-satisfying
dispensable : : essential
: valueless

worthwhile
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COURSE SURVEY

' Dear Student,

We need your help in our effort to provide the highest quality of
education at Kirkwood Community Collcye. We would like to determine through
an analysis of the present situation what method of ingtruction is the best
one Lo employ. That is why we have come to you for information. "Method
of instruction" does not refer to what is being taught, but rather to the
manner or way in which it is being taught. Pleasec try to be as honest as
you can in answering these questions. Your cooperation will be instru-
mental in aiding us to maximize the quality of instruction at Kirkwood.

Thank you for your help.

DIRECTIONS

i. Please use a SOFT (#2) pencil.

2. Do not write your name oh the answer sheet. 1Instead of your name,
write in the boxes provided for name, the name of your program of
study. For example, Auto Collision, Medical Assistant, ctc.

3. Write, in the indicated place on the answer sheet, the name o f your
: instructor and the name of your class.

D4. Begin with Question #1, and remember to move horizontally across ‘he
answer sheet.

l. With the method of instruction used in this class I am treated as an

individuyal.

A. True, all of the time

B. True, most of the time

C. True, only some of the time
D. Seldom true

E. Never true

2. Does the method of instruction used in this class permit students to
progress at their own rate? .

A.
8.
C.
D.
E.

Yes, definitely

Yes, to some degree

I don't know

No, it tends to keep everyone moving together
No, definitely Do
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. C.  Yes, but only sometimes

My abili:y + 1ogen -1 e method of instruction used in t g
class ...

Al is betzer thop vha best class 1 have ever hacl

B. is definice? 3e:_er than the average class
. is about the .me as other classes I've had
D. 1sn't as good "5 most classes 1've had

DI is among the worst r.asses I've had

Would you prafer to take this class using a different method of
instruction?

A. Yes, definitely

B. Yes, I think so

C. I don't know

D. No, I don't think so
k. No, definitely

A Yes, easily

B. Yes

C. Does not apply to this class
D No

E No, not at all

Are you‘able to understand your learning/lab activities?

Yes, easily

Yes

Does not apply to this class
No

- No, not at all

Do you study the material for this class outside of your regularly
scheduled class time?

A. Yes, usually more than one hour per day
B. Yes, usually up to one hour per day

D. No, rarely
E. No, never. I do all of my work in class.

If for some reason you miss this class, will you have work to make up?

R

A. Yes, always

B. Yes, sometimes
C. I don't know
D. No, rarely

E. No, never

Ty
L.I PRy |
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13.

14.

CReRo R R
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How interested were you in the occupation for which you are now
training when you entered this program?

A. Very interested  it's what I wanted toﬁdo for a living "

. B. Interested; I thought I would like it more than most thingsMI've

‘ ‘tried

C. Mildly interested; I thougyht it would be 0.K.

D. Slightly interested; there wcro othere things I would rather have
been learning

E. /Not ‘nterested at all

Now ‘that you have studied for this occupational area, how interested
are you? . )

A.  Very interested; it's what I want to do for a living .
B. Interested; I thirk . like it more than mos* things I've tried

C. Mildly interested: I think it will be 0.K. ‘

D. Slightly interested; there are other things I would rather be learning
E. Not interested at all : ' -

" the gtudents?

A. Yes, definitely ; .
B. Yes, most of the time ’ K
C. I don't know

D. No, not much of the time

E. No, definitely

The following best describes your instructoer's availability:

Excellent; he is always available when I need him

Good; he is usually available when I need him ‘
Fair; he isravailable only some of the times I need him
.Poor; he is rarely available when I need him

Very poor; he is never available when I need him

OOy

Is the material for this class well prepared and organized?

Yes, always

Yes, usually

I don't know

No, seldom i .
No, never

MmoOm

Is the material for this class bresented clearly?

Yes, definitely r
Yes, for the most part ’
I don't know ,
No, the presentations are a little confusing
No, the presentations are very confusing’

/

AN
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-15.

16.

17.

18.

19,

20.

73
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To what’dégree does -your instructor give you personal attention and
individual help? : ' '

A He gives all the attention and help I need

B. He gives most of the attention and ‘help I need

C. He gives me some attention and help .
D. He rarely gives enough attention and help

E. He never gives any personal attention and help

Do you enjoy the method of instruction used in this class?

A Yes, definitely

B. VYes, generally

C. It's 0O.K.

D Not very much

E No, definitely N

The facilities and equipment used in this class are:

4

A. [Ixcellent
B. Good
C. Pair
D. Poor
E. Very poor

-How important do you feel this particular class was to your eventual

career goal?

A. Very important; I feel this class was a necessary part of my

education J , .
Important; I feel this ciass will help me in my career

B.

C. I don't know :

D. Not very important; I don't think it will prove to be of much value
in my career
Urimportant; I feel the class was a waste of time and will be of no

value to me in my career

Do you feel that you have mastered the material contained in this class?

Yes, definitely

- Yes, to some degree

I don't know

No, not to .the degree that waould have liked

No, definitely /

m~— -

Were the goals and objectives of this ccuarse clearly defined at the
beginning? iy

MoQwy

A. Yes, definitely

B. Yes, to some degree

C. I don't know _
No, the goals and objectives were somewhat unclear from the beginning

D.
E. No, definitely ‘

‘l{) -~
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23,

25.
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At th!s point in time do you feel prepared and confident enugh to go -
out in the field and perform the Job for which you were trained?

Yes, definitely
. Yes, for the most part

I don't know :
No; I feel that I need more training in this field before I could

perform well at a job
No; I feel very unprepared and lack the confidence I need to perform

at a job in the field

OO wx

3

Knowing what you know now, if you had a chance to go back in time would
you re-enroll in your present program of study>

A. Yes, definitely
B. - Probably

C. I don't know

D. " Unlikely

E. No, definitely

A Yes » definitely
B. Probably

C. I don't know

D Unlikely

E No, definitely

Knowing what you know now, if You had a chance to go back in *time would
You re-enroll at Kirkwood?

A. Yes, definitely
'B. Probably
C. I don't know
D. Unlikely .
E. No, definitely

If you answered/Question #24 with a D or an E, what changes in Kirkwood
would change your answer to an A or B?

If and when you must make up work for a class that you have missed, in -
what manner do you make up the work? (For example, extra class time,

written wcerk, etc.)

RIC | ) $26




27. List any changes

you think would improve the method of ins*ruction used
in this class.

. - - \/.
28. List the strong poiﬁts»regarding the method of instruction currently
" used in 'this class.
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"Module No: Module Title:

Basic Mathematics

Submodule Title:

Approx. Time: Statistics
s, hour EVALQATIQN
Objectives: o

The learner will demonstrate the ab111ty to determine correctly the answers to
4 out of 5 problems related to:.

~

1. Acrithmetic Mean
2. Median

1. Find the arithmetic mean to 50, 38, 32, 45, 55, 62, 48, 31

a. 42

b. 45.1 '
¢, 48 .
d. 31 | '

2. Find the median to 38, 45, 55, 62, 31, 32, 68,‘52, 39

z. -46.5
b. 31
c. 45.1
d. 42

3. Find the arithmetic mean to 2200,:2061. 2145,'2182, ZOéf, 2089, 2074

a. 2110.3
'b. 2081.5 ’

c. 2089

d. 2074
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4. Find the median of 2.9, 4.8, 4.9, 5.3, 5.€, 5.4, 6.2, 2.6

a. 4.9
b. 5.3
d. 4.7 "

5. Find the. ar1thmetic ~ean to 60, 62, 60,‘66, 60, 58, 61, 62, 63.5

a. 47.4
' b. 63.5
€. 60.7
d. 60.0

q - 4
¢y U




Page 3 of 8

Module No: Module Title:

1.

Basic Mathematics
1 - SubmoduTa Jitle:
Approx. Time: Powers and Roots .
b hour - | EVALUATION. .
Objectives: ! -

The learner will demonstrate the ability to calculate corkegtly‘the answers to
4 out of 5 problems related to powers and roots of numbers.

square root of 15625 is

The
a. 225 °

b. 7812.5

c. 5208.3

d.. 125 h
JThe cwe root of 1953125 is

a. 125 -

b. 651041.66

c. 5

d. 15625

The formula of the volume of a cube is (LY3. If L = 25 ft. what is the volume.
a. 15625 cubic feet ' |

b. 75 cubic feet

c. 1953125 cubic feet

625 cubic feet

d
A formula is f = 3.14 x R%. If R is 50 ft. calculate for A

314 sq. fi.
7850 sq. ft.
157 sq. ft.
22.2 sq. ft.

W
C‘,‘)
=
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5. What is the cube of 65.

a. 4.02

b 195
i
T

d. 274625

-b:;:

()

oo
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i Module No:  Module Title: ~

Basic Mathematics , "

~

Approx. Time:

Lz hour

Submodule Title:
Percent

EVALUATION

Objectives:

The ‘learner will demonstrate the ability to determine correct]y the answers to
4 out of 6 problems involving percant and percent effiiciency {porcent ram.vall,

1.

400/700
a. 17.5

b. 57.14
c. 5.354

What is the % removal of sattleable solids in a primary treatment system if the
influent is 18 m1/1000 ml and effluent is 2 ml1/1000 ml.

a. B8.889

b. 11.1
c. 111.1

d. 88.89 | S~

Calculate the % removal of BOD if the 1nf]uent is 189 mg/1 and the effluent is
15 mg/1.

a. 92.06
b. 7.936
c. 9.206
d. 79.36

A piant has an influent of 110 mg/1 of solids. The erfluent has a concentration
of 3.8 mg/1. Calculate the % removal. ‘

Ca. 3.455

b. 96.55
c. 34.55 | e
439

9.655
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5. What is the percent removal of ammonia if the influent has a concentration
of 62 mg/1 and the effluent has a concentration of 16 mg/1.

74.19

b. 2.580
. 7.419
d. 25.80

} 6. The influent of a plant has a concentration of 218 mg/1 of BOD. After
"' primary treatment the BOD is reduced to 150 mg/1. After secondary '
treatment the BOD is discharged at 2i mg/1 concentration. Calculate the
efficiency of the plant.

a. 86.00
b. 90.37
c. 31.19
d.” 9.633
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Module No: Module Title:

Basic Mathematics
‘Submodule Title:

Approx. Time: Detention Time
1 hour ‘ EVALUATION
Objectives: )

The learner wi]l'demonstrate the ability to determine correctly the answers to
8 out of 10 problems related to detention time in water and wastewater units.

1. A plant has a rectangular grit chamber. The dimensions of. the tank are 20" ft. ”
length, 5 :ft. width and 3 ft. depth. The flow 57.2 MGD. Calculate the detention

time in seconds. . A . _ ‘
a. "’ 32.08 sec.
b. 41.67 sec.

{ c. 3.39 sec.

d. 8.54 sec.

2. What is the detention time in a clarifier if the flow rate is 3.8 MGD and the
radius of the tank is 30 ft. and the height is 15 1.. L

a. .-
b. 11.98 hrs.
c. 0.5 hrs.
d. 2 hrs.

3. A lagoon with an average length of 475 feet -nd average width of 350 feet has
a depth of 4 feet. What is the average detention time if the average daily

flow rate is 55,690 gal!cus.
a. 89.32 days

- b. 11.94 days
Cc. 44.66 days

[o R

62.45 days
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4.

A'tank 65 ft. in diameter, 8.5 ft. deep receives a flow of 300 GPM.
What is the detention time.

a. 2.0 hrs.,
b. 11.7 hrs.
c. 6 hrs.

d. 46.86 hrs.

/‘ .
In a water treatment plant a settling tank 70 ft. in diameter, 8.5 feet
deep‘receives:a'f1ow of 2,320 GPM. Calculate the time.

a. 2.6 min.
b. 14.1 min.
c. 77.4 min. )
-d.” 105.4 min.

In.a conventional activated sludge plant the éerafion basin has the
dimensions of 60 ft. long, 20 ft. wide, 15 ft. deep. The flow to the
basin is 281 GPM. What is the detention time in the aeration basin.

2. 16 hrs. o
. , .
b. 6.3 hrs.
c. 1.06 hrs.
d. 8 hrs, i ’
'ip problem 6 if you increase the flow by 25% what is‘the new deteqtion
ime. . . -
a. 1hr. ‘ ' ' !
b. 6.4 hrs. | |
' C.. 2.8 hrs.

d. 8 hrs.

b r T

A |
4 IU
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10.

Calculate the detention time of a settling basin that receives a flow
of 1.05 MGD. (See sketch for dimensions of tank).

a. 2.6 hrs. E
b. 3.2 hrs. -T-
C. 2«8 hrs. 12.16 fb. _
d. 1.8 hrs. l— —_~
7 A Y
‘ \
1 S Y
2.84 ft.

| A

A 2-cell lagoon operating in series. Cell one has the dimensions of surfac

length 500 ft., surface width 400 ft., bottom length 475, bottom width 385.
Cell two has a surface length of 600 ft. and surface width of 300 feet,
Eottom length of 580, and bottom width of 290.  Both lagoons operate at a
depth of 5 ft. What is the average detention time if the average daily

flow is 303,800 gallons.
a. 12.00 daysl |
b. 45.00 days
c. 90.00 days

d. 60.00 days

A chlorine contact chamber has the dimensions of 5 ft. x 5 ft. x 5 ft.
If the flow through the chamber is 2.8 MGD what is the detention time.

a. 6.0 sec.

.b. 44.6 sec.

c. 28.8 sec.
d. 18.9 sec.

Na
Qo
-1



AREAS

1. Square
 A=LxW
L - W

2. Rectangle

A=1L x¥ *«\

N

3. Triangle
A=%b xh

o — g - - -

<
<
&

)] (&)

]

|

i
A= .785 x D2 l R

_h.u\
')
o




Cube
V=L0LxWXxH
L=W=H

VOLUMES

\'--—-n———_-_

Rectangular Solid

LxWxH

Ho| b=-

Prism- _ W

V=3%bxhxH

or

V=%bxhxlL

|

Cylinder
= T x R x H

or

Ve T x D2 xH |
)

— ey e = —

o

- - e e - .- -
]

AN




VOLUMES

6. Pyramid (triangular base)
V=1/6 xb X h x H ) H

7. Pyramid (rectangular base)
V=1xLxWxH

—_— [}

3 :
[}
|
'. —
]

H
'
|
I -—
f—fmm e = A
i
|
]
[}
w .
L
8. “Cone. [
v = TR x H |
3
or H
T =ﬂ_}02x H
TN L
or
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PAD
(Personal Achievement Department)
-Diagnostic Program

Math
Reading
Testing'
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THE PERSONAIL ACHTEVEMENT DLIPARTMENT

Diagnostic services are provided fnr water/wastewater

ﬁechndlogy‘students at Kirkwood Community College in mathematics
and readiﬁq_throgqh thé PAD (Personal Achie;ement Department) .
Water/wastewater technology‘studenfs are referred to PAD for
remedial sérvices by instructors from the department, counselor,
or self-referral. The student begins the PAD program by going
through diagnostic assessment, establishing a plan of study
'and maintaining a personal progress chért. Students develop
”specific skills in math and reading through commercially
produced learning packets produced by a variety of companies.
Alsb a number of vocabulary programs are produced by faculty
members. Diagnostic followup and progress summary is done
once the student establishes proficiehéy in the areaf(s) of
math or reading in which they were dcficient. Students receive
up to 3 hours of credit for successful completion of a personal
achievement unit. Approximately 30% of the water/wastewater
studentslparticipated in the PAD program in 1976-77 quarters.
PAD provides skills development in t! 2 areas of
méthematical, writing, puﬂctuation, grammar, study skills, and
readinc to all Kirkwood students according to the availability
of co .selors.

The following are descriptions of the personal

achievement department's programs.

Personal Achievement Math

Personal Achievement Math is a one to three credit
hour course covering basi~ mathematical skills (see outline

below). At the beginning of the quarter the students will

G4z



take a ciagnostic test. The California Achievement Test and
the «€College Entrance Examination Bqard test. Using the
results'of the tests, an individualized progfam is developed
to improve the skill level of the student. |

Materials:

Numbers and Operations by Lankford, Heikkinen, and Silvey

Basic Mathematics for College Students by Edwin Stein

A First Program in Mathematics by A. Heywood

Mathematics for Individual Achievement by Penholm, Hankins,

Herrick, and vojtko as revised and compiled by Betty

Baenziger

Educulture Tutorial Systems: Basic Applied Mathematics

Mini-Coulse

Course QOutline
"

Course Goal: To proVvide the student with mathematical
skills, so she/he can meet with success in math related course
wo;k.

I. Principal Areas of Study
A. Addition and . Subtraction of Whole Numbers
B. Multiplication and Division of Whole Numbers
C. Addition znd Subtraction of Common Fractions
D. Multiplication and Division cf Common Fractions
E. Fractions and Decimals
F. Additipn and Subtraction of Decimals
G. Multiplication and Division of Decimals
H. Ratio and Proportion

I. Percents
443




II.

Supplementary Areas of Study
A. Proglem Solving Techniques

B. ~Measurement — English and Metric

C. Geometry - Areas, Volumes, Perimeters, etc.

‘D. Graphs, Charts, Tables, Diagrams

E. Problem Solving Applied to Content Area

344



DEVELOPMENTAL MATH.

)
, éé%{?é:ﬁ STUDENTS |
COUNSELOR || voC. AREAS T'8.8CIENCE| [[NDEPENDENT
[, \ REFERRAL || REFERRAL REFERRAL || DROP- IN
[SELF ASSESSMENT
DIAGNOSTIC PROCEDURES
W

PLAN OF STUDY DESIGN

¥ )
STUDENT PROGRESS CHART

T2 LEARNING PACKETS.

’ mgm g ‘ l E |
o | BEgaiaae ([ (]| ||| [ | Lz
. 3' old Sl Sl 5 & Eg <1
=S [HE a E m g ”E ME‘ “”%
angJ @ _g £ & ]
SRR e 128 o R
Erchaidnts| | d8usss §;eL]ga 23
BASIC SKILLS SPECIAL SKILLB
COMPETENCY- AREAS

]

DIAGNOSTIC FOLLOW-UP

4

A [ON

PROGRESS: - EVALUAT
STATISTICAL DATA

449




DIAGNOSTIC ANALYSIS SHEET®

Student's name

Examiner

Date tested

Item break-down -~ Circle items missed
Vocabulary:

Use of context -

Figurative language -
Recall:

Identification of detail and facts -

Interpretation:

General inference -
Identification of main idea -

Author's point of view -

Cause and effect -

Was the test completed in twenty {(20) minutes?

16
27
32

26

17
28
35

30

34

10
21
33

18

31

12

13

Yes

11
22

19 24

15 20

14
25

No



®

TESTS

——

TITLE / AUTHOR/PUBLISHER

Vocabulary & Comprehension [PMS Houghton-Mifflin

IRS Pretests Levoel A Houghton Mifflin
IRS Pretests Level B Houghton-Mifflin

Teacher-made Pre-Diagnostic
test

Health Occupations Packets
Pre and Post Tests

Environmental Health Packets
Pre and Post Tasts

Auto Repair Packets
Pre and Post Tasts

Osgood Measure o Attitude

m~.

Evaluation of Learning
Packets

447

SPECIAL NOTATION

# OF COPIE!

100
50
50
50

200

100
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DEVELOPMENTA  READI

L

CVARE O L SELE vC, l,mrs AND mncvmowl
RUCLIRAL | ASSLSMNT | ARCAS  LSCIENCE | OROP-IN
TR ReReRRAL |

?\
=l
55

—
o M — i

}
i
f
|

e
D[&Eﬁo@m F.bc&mm[s
PLAN OF SIUP\’,
> PROGRESS CItCK LIS
5 Sy e
| CORPLTERCY.  AREAS
| _OPEM ENTRY--OPEN EXIT -
NORIS)KAHQCK,SKILLS VOCABULARY COMPREHENST 0N STUDY SKILLS
| - .
Lostion wops | S———r—— - 1. USING BOOK PARTS
S - .
2. PHONICS H ., [? = | 2. STUDY METHODS
b LN E =213, ReLATING RA(TE
T0 PURPOSE
Materials Specially Prepared and Organized
for Kirkwood Personal Achievement Program
3 .
° DIAGHOSTIC FOLLOW P | 449
- _ ‘
PRDGRESS EVALUATION
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SEQUENCE OF WORD ANALYSTS AND SPELLING SKILLS IN DEVELOPMENTAL READING

Phonic Analysis

v Single consonants

\Initial consonant
substitution
.Consonant digraphs
Consonant ‘blends

Short vowele in CVC
monosylables

Sounds of common inflec-
tional endings

Sound of consonant~le

Long vowels: '
1.In the CvCE pattcrn

2.At the end of momno-
syllables and open
syllables

3.In 11d and cld fan;-

ilies and other ex-
ceptions to CVC.

r-controlled vowels:
~or, ir, ar, ur
Vowel combinationl-
ai, ay; ee,
ou, OW; 00;
au; €a; le

er,

v w

ma

Structuval Analysis

Compound words

Inflaction of CVC words:
Endings: 8, €8, ing,
ed, ex, est, y, ly

Contractions

Syllabication, 2-syllable
words :

1.Divide between root words

~ and endings

2 .Divide between like con-
sonants

3.pivide between unlike con-
sonants

4 .,Divide before consonant-
le (/Cle)

5.pivide cvc/v oxr CV/CV

6.Cow n nyllables: ly, ful,
less, en, ness, ment, 1@,
in, per, pre, tion, etc.

Svllabication of poly=-
syllabic words;
Common roots
Common affixes

vowel alternation
Vowel reduction

51

“ 1)

Spelling Skiiie

Initial and final
consonants

\Iniciai, final digraphs
Initial, final blends

Short vowels in CVC,
then CCVCC words

CVC words ending in
1 f££, 11, a8, ckf

!
{Forming plurals

Double final conmsonant
of CVC words before end-
ings beginning with a
vowel :

Spell consonant-~le words

Spell CVCE words

Drop the £ in CVCE
before endings begin-
ning with a vowel




TESTS

p TITLE AUTHOR/PUBL ISHER

Vocabulary & Comprehension IPMS Houghton-Mifflin
¢ IRS Pretests Lev:l A : Houghton Mifflin

IRS Pretests Lev2l B Houghton-Mifflin

Teacher-made Pre-Diagnostic
test

Health Occupations Packets
Pre and Post Tests

tnvironmental Health Packets
Pre and Post Toasts

Auto Repair Packats
Pre and Post Tasts

Jsgood Measure o Attitude

Evaluation of Learning

. | Packets

¥ e .
4 )
40 4

SPECIAL NOTATION # OF COPIE:

100

50

50

50
200

100




STUDY SKILLS

2 TITLE AUTHOR/PUBLISHER SPECIAL NOTATIQNS # OF COFIES
SRA Reading Accelerator ‘ Machiné 1
- Student LRC Handbcok Consumable )
fractice in Library
© Skills ' Consumabie
" S.uuy Skills Libriry EDL 1 box
. Orientaticr Lesson ‘
"~ Science F ) 1 box
2 _ ..
Science H ~ 1 box
7 , .
| Reference :II . - .1 box
" Reference EEE . ' 1 box
Reference Sheets 39

Practice in Dictionary Skills o ; Consumable

Key for Practice in
Dictionary Skills

How To Mark a Bosk .
Worksheets Consumable 5

The Now Student Jamestown Publishers

Answering True- ‘ -
False Questions
Worksheets Consumable 35

) Reading Developmenté \ : 3 Workbcoks .

Study Skills Sack/Yourman 12 Tupes
Program ’

Notetaking Lecture A ‘
Practice Tape 1 tape =

College Reading &

© _Help
an~ -
e
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|

i

|

i
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DECODING SKILLS

TITLE AUTHOR/PUBLISHER

Teacher-made sight word
I cards ‘

Teacher-wade work sheets

Letter Sbudd Worksheets New Readers Press

Building Word Poﬁer . Adams
From A to Z° Steck-Vaughn
Individualized Houghton-Miff1in

Reading Skiils
Program -~ Levels
A and1 B

The Mature Students’ Lipscomb
Guide to "~ading &

Comprehens .n

Working With Wcrds Putnam

Working ‘With Patterns

SPECIAL
NOTATION

Consumable

Kits

‘OF COPIES

(=



~ Reading Essentials Series

¢l
~ A
s\t

G2
d

Ale}

A

Avenues to Explore
Challenges to Meet
Discoveries to Make
Horizons o See
Pathways %o Build
Steps to Take

Comprehension Skills Serijes
Understanding the Main Idea
Making a Judgement
Drawing a Conclusion
Making an Inference
Retaining Concepts and

Organizing Facts
Isolating Details and -
Recalling Specific

Facts
Understanding the Main
Idea

SRA Reading for Under-
standing

Timed Reacding Level 1
Timed Reading Level 8/

Reading Drills
Efficfent Reading

Communicatiens . . . A
Guide to Comprchension
and Readirg

Oeveloping Comprenension
Including Critical Reading

Read the 'nstructions First

Family Development Series
Buying Guides
Health, Safety, &
Sanitation

o Becoming a More Effectiv

]ERJKererson

me Family Money Management

_ COMPREHENSION

COMPREHENSION

AUTHOR/PUBL ISHER

SPECIAL NOTYATION

# OF C

Leavell/Gardner - Steck Vaughn Series

Giroux&Williston ~ Jamestown
" H

Spargo; Jamestown Publish.
" t T n

Fry/Jdamestown Publishers
Brown/Heath & Co. Pub.
Lipscomb

Dawson

Gireatsinger

Steck /aughn Compa

e

2

Camnunicating With Others

Series:Books&Tapes

(Middle Level)

Kit

Series

Sk el ed ok b gd

ol peed pea

b Pl et i b

tN



COMPREHENSION

TITLE AUTHOR/PUBLISHER SPECIAL NOTE # OF CPS

Everyday Reading & Writing Laubarh 1

Teacher-Made Comprehension
' Kits ‘ ' _
Ho'w To Read & Write Bus- i
iness Letters
How To Read & Write
Personal Letters

Pad

How 1o lead Personal 1
Business Papers
How To Read News- , 1
papers
How To Use Telephones ' 1
:nstruciions on Safety : Pamphlet 1
Literary Materials Gearing . 2
SRA Reading LaSoratory IVa Kit ' 1
SRA Reading Laboratory I17a Kit 1
Steps to Learning 1 Steck-Vaughn 1
Steps to Learniny 2 Steck-Vaughn 1

EEBJ!;‘ ‘;f3§5




PERSONAL ACHIiIiEENT - READING

'O 5: 7J(av Y opgy-?t

IR, U+ G-

ACCOUPLISHYENTS TO RATE -

. Determine the reading
skill level necessary
to successfully complete
materials currently used
in the three career
clusters--
Medical Assistant
Environmental Health
Auto Collision Repair

1.

Determining Reading Skill Levels

=

The General Motors STAR readability test
was run on three samples from each textbook
of the-three career programs. Results of
this test indicate the approximate grade
level equivalencies of materials used.
While selections ranged from the 8th grade
to the 18th grade levels, much of the
reaiing material fell above the 13th grade
1avel. (Sample included in 6 month repert,
Jataary, 1976) :

As a follow-up of this computer-run read-
ebility test, an in-service session was
held with not only Group A instructors,

but alsc all Trade and Industry instructors.
Shor+er end quicker means of determining
readebility (the Fzy Graph ind the Cloze -
Test) that the instructors themszives can
arply were demonstrated.

After it was detenmined to hase the devel-
opmental curriculum on reading competencies,
the Reading Specialist conducted a Reading.
5kills Survey with each of the programs in

Croup A. The pirpose of this survey was to
zssess the specific reading skills necessary
-5 successfully enter and complete each of
Tne Irograms.

—

Tevelop a testing pro-
-ram to determine read-

. -

inc skills cf students
im e3cs O LoE came
SIireor C4IITErS.

R P N el

. o —— - - ———t

Testing Program

Cenh oY
~-ui

1

Nelson-Denny Stendardized heaginy -&ST
‘25 zdministered to students presently
anrolled 'in each of the three career Drogram.

n
¥7]

e Individual Pupil Monitoring System
Houghton-Mifflin) is presently being used

.- . 4 n e e

[Eou %
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MODIFICATION FROM ORIGINAL OBJECTI

C.

to assess student strengths and weaknesses
on specific skills.

In addition to the standardizod tests, an

informal reading inventory has been devel-

oped fro each of the programs in Group A.
(See Appendix 1)

‘students already have and which they

" clarify that process.

Although the grant refers to readin
levels, a student's"grade level" on
a standardized test (such as the
Nelson~Denny) only indicates a
summary average of the student's
reading ability, On the other hand,
the hypothesis is that determining
specific reading competencies the

need to develop will more efficient-
ly expedite the student's improve-
ment. Also, it is hoped that break-
ing the reading process down into
units for the student will in itself

1

‘ ‘ 3, Design a developmental

program curriculum in the
arez of reading, relating
the sutiect matter content
directly to the vocation-
al choice of the student.

3. Reading Curriculum

3, An overall plan for entry into and exit from

b.

the developmental lab as well as procedure

for entry-exit * thin the reading curriculum

has been developed. (See Appendix 2)

(1) The "reading process" was outlined in

a competency-based formet. Competencies

have been identified for each reading
skill under the three main categuiies

of vocazulary, comprehenzion, and study

sxills. (See Appendix 3)
A multi-level variable entry-exit reading

curriculun is partially completed for Group
A programs.

(1) Vocabulary |

Learning pack-ts have been developed for
each of the vocabulary competencies with
contents related to each of the three .

yocational career clusters of Health




i ———

Occupations, Auto Repair, and Environ-
mental Health. (See sample packets and
Appendix 4)

(a) Each packet contains:
--specific learning objectives
--instructional guides (strategy
for how to perform the skill)
--learning activities
--self post tests

(b) Final post tests for each of the
objectives of the vocabulary pack-
ets have been written, color-coded
by vocational program and assembled
for student and instructor use.

(2) Comprehension y

(a' Commercial materials such as the
Houghton-Mifflin "Individualized
Reading Skills" modules and James-
town Publisher's audio tapes will
be used as instructional guides for
the comprehension competencies.

() Specific content-related iearning

) activity materials have peen com-
niled to ke used in conjunccion
ith the instructional guide modu.es
Students will have the opportunity
to practice specific comprehensibn
skills on compiled materials that
are directly related to their voca-
tional program oxr personal interests
(See Appendix 5)

v

.

Within each interest area, the mat-

. B

l_'-_



erials are multi-level in that they
are categorized into 3 levels of
difficulty, based on sentence length
and syllable count ("Fry Readability
method) . )

Level A

easy (6th - 8th grade
reading level)
Level B = average (9th - 10th grade
reading level)
more difficult (11th -
12th grade reading
level)

Level C

This categorization provides the
students with (1) material at their
level 1d interest. and (2} the
opporiunity to prugress from easy
to more difficult reading.

The compiled materials include
pamphlets, bocklets, charts, journal
and newspaper articles, job sheets,
textbook exerpts, maps, manuals,
parts catalogues, etc. These mat-
erials were obtained free or at min-
imal cost through sources listed
relow:

1. Free Materials for Clessroom
Teachers; Aubrey, Ruth H.,
(Fearon Publishers, Inc.,
Belmont, Califormia) 1975

2. Elementary Teacher's Guide to
Free Curriculum Materials;
Patricia H. Sutties, editor;
(Educators Progrss Service,

Randolph, Wisconsin) 1975 l

i0() :
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3. Government publications such as
- Consumer Information (Index of
Selected Federal Publications
of Consumer Interest), National
Bureau of Standards Publications
Department of Health, Education,
and Welfare, Department of
Agriculture and others.

4, Vertical File Index: A Subject
and Title Index to Selected
Pamphlet Materials, H.W. Wilson
Company

5. Group A program inctructors
contributed advertisements,.
job circulars, brochures, and
duplicate manuals, etc.

- "ALUATION

As stated in the original grant, "no forms. eval-
uation of the Developmental Program will occur
during the first year". However, already develop-
ed sample packets are being used with some students
presently enrollec in the developmental lab for
preliminary evaluation of clarity of instructions.
Also, periodic information and updating reports
have been presentad to (1) Kirkwood department
chairpersons and (2) the internal project advisory
committee.
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I. Course Content, Objectives, and Structure

101. Ccurse difficulty was appropriate for.my background.

102. Course organization assisted me in learning.

103. Subject matter was intellectually stimulating to me.

HQ4. Course cecntent was interesting to me.

108. Course goals were clear to me.

111. I learned basic terms in this area.

112. Objectives encouraged me to learn the structure and methodology of the subject.
114. I was encouraged to apply knowledge and skills iﬁ new situations.

1I5. Course objectives helped me understand main emphases.

116, I was encouraged tdklearn on my oOwn.

‘117. Course requirements were clear from the beginning,

122, Facts and concepts from related fields were presente&.

. 123, Instructor emphasized ways of solving problems rather than solutions.
124. Practical applications of the material were discussedi

127. Adeyuate time for questions was provided.

128. Instru%tor emphasized ideas rather than facts.

129, Rational and intellectual aspects of the subject were stressed,.

130. General concepts and ideas were stressed.

13). The course required an appropriate amount of work for the credit carned.
132. Course objectives Hélped me organize my studying. . _ |

133. The péce or the course met my needs.

134. Course objectives represented outcomes which I could achieve in the time allotted.
135. Course objectives were adequately detailed to aid my learning.

136. Scheduled class time was used efficiently.
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Aruitoxt provided by Eic:
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Course content clarified techniqpes-I was expected to develop.

Prerequisite course work adequately prepared me to handle assignments in

this course.

1L, Instructor's Behavior
Concepts were presented in a manner that aided my learning.
My work was evaluated in ways that were meaningfgl to me,
Instructor seemed aware of my needs,.abilities, and interests.
lnstructor seemed to be concerned with whether I learned the material.
Instructo; seemed enthusiastic when presenting course material,
fﬁstructor scemed interested in teaching this course.
Instructor responded to my questions with clarity.

Discussions raised interesting new ideas.

My questions were answered fully and completely.

Instructor was available to me outside of class.

Difficult concevts were explained in a helpful way.

Instructor gave sufticient detail to make generalizations meaningful to me.
4 S

Instructor spoke clearly and was easily understood.
Presentations were interesting and challengin .
Material was summarized in & wanner which aided my retention.

1

lnstructor communicated at a level appropriate to my understanding.

i
}

Instructor summarized major points.
Lnsﬁruutur made clear what he/she counsidered important.
Instructor invited criticisms of lils/her own ideas.

I was encouraged to participate in class discussiow.

Instructor encouraged students to sce hxm/her if they were having ditficulty.

lnstructor discussed points of view other than his/her own.
Recent developments in the field were discussed.

Class presentation seemcq well vrganized.

Well-chosen examples were used to clarify poiats.

L e Ty
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249, [ was encouraged to participate in class critiques.

250. When the instructor sensed the class was confused, attempts were made to
clear it up.

251. My work was evaluated in ways that were helpful to me.

252. Instructor‘treated me as an ighividpal.

253. Views of pertinent duthorities were discussed.

254, Instructors were in agreemént on their evaluations of my work.
255. Instructor .aclped me improve my technique.

256. Instructor identified specific problems with my technique.

257. Instruccor critiqued by work/performance without embarrassing me in front of
classmates.

258. Instructor's handling of this class illustrated guidelines for ethical

professional behavior.

259. Instructor provided me with techniques and information necessary frr under-
standing course material.

260. Instructor helped me to improve my writing skills.

20l. Instructor focused discussions (v raise interesting new ideas.

ILI. Instructional Methods and Materials
30L. Grades were based on a fair balance of requirements and content.
303. 1 knew what improvement was nceded from feedback on tests/assignments.
304. LExams rellected the emphases o. c¢lass presentations.,
305. Exams allowed me to adequately demonstrate what I learned.
306. @xams required me to do more than recall factual information.
309. Exams covaved material on which i e§pected to be tested.
3l2. Examns stressed my ability to apply kﬁowledge in new situations.’
315. Assignments and expectations on homework were clear to me-.
_317, Assignments contributed to my learning.

31i8. Assignments were consistent with course objectives.

321. Assigned teadings were pertinent to topics presented in class.
Q
) )G
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322. Coursc materials were a helpful guide to key concepts covered during class time.
326. Discussion was helpful to my learning. ' ) ‘
329. Exams requi;ed créative, original thinking.
332. Exams required synthesis of various parts of the course.
333. Instructor had me apply concepts to demonstrate understanding.
334. Assignmencs.and expectations on related work outside the class were clear to me.
335. Assignments were pertinent to topics presented in class.
336. The textbook was helpful for my understanding of this course.
337. Visual aids (overhead/slides/blackboard, etc.) contributed to my learning.
338. CGrading ¢ .eria were clearly defined. |
339, Oral pfeéentatious hélped me- develop my communication Skill»S.~
340. Lectures were consistent with the subject matter in the course outline.
341. Help was available to me outside of class if I had questions.

342. Visual aids (overhead/slides/blackboard, etc.) were clear and easily understood.

343. Required course activities involved more than simple recall of facts or ‘
cookbook procedures. A

344. Required course activi£ies aided my learning.

345, Required course activities wefe consistent with course objectives.

346. (Grades were based on a féir weighing of the réqui*ed course activities.
347. Required course activities provided a fair evaluation of my learning.
348. Assignments were well-spaced throughout the course.

349. Grades were an impartial assessment of my performance.

IV. Outcemes of Instruction
402. I became more interected in the éubject.
403. [ was stimulated to elect more courses in this area.
404. I was stimulated to do additioﬁal reading in the area.

J5. 1 was stimulated to discuss new ideas in or out of class.

407. My knowledge and skills were increased.

O

ERIC

Aruitoxt provided by Eic:
'

i)

b
-
-



408. I developed an appreciation tor the subject.
409, My skill in critical thinking was increased.
410. My probicm‘solving abiiitiés were fmproved. \
411. 1 learued fundamental principles or theories.
413. 1 learned to understand my strqﬁgths and weaknesses in the area.
4l4.  Instructor helped me feel confident in cxpressing new ideas.
415. 1 learned to sce relationships among important fopics and ideas.
4i6. I was forced to think for mysedf.
) |
417. L was motivated to o work beyond minimum requirements.
418. I was motivated to do my best work.
420. I was stimulated to substantial effort tqyard learning.
423. lnstructor helped me integrate faccs and develop generalizations.
424, 1 had an opportunity to demonstrate my knqwledgeiand/or understandiy,.
425. 1 learred new ways to evaluate problems.
427. I learned how to find more information on the subject.
428. I was motivated to study a topic trom the course on my own initiative.
429. L was sﬁimulatcd to do additional work in the area.
430. My ability to critically analyze written material was improved.
431. L acquired a basic understanding of the subject area.
432. I developud a clear understanding of the moral and/or ethical issues 1in the areas.
433. My ability to integ:. . facts and develop generalizatio: . was improved.

434. I learn:d more in this course than in most other college courses I have taken.

V. Laboratory Courses and Sections
501, instruc cr was usually moving aboutlthe lab Lathér than stationary.
>02. Instruct.r almost always spoke to me individually about the ezperimeut in progress.
5u3. Instructor wa: u. le¢ te explain how the apparatus should work.

504. Instructor was able tou explain the procedures involved in the experiments.

Q i
ERIC | .o
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A .
(b, tustractor appeared to understand the v ciples ifavolved in the experiments.

- 506. Instructor usually managed to schedute lab time so L could finish the uxpurimcntse

507. lustructor rigidly enforced safety regulations (salery glasses, no cating In lab,
ote.) . '

508. lastructor generally was able to answer my questions about what I should do next.

509. My lab reports were graded fairly and promptly.

v

510, I would recommend this lab fastructor to a friend planning to take this course.
- ' |

511. Instructer(s) identified SPECIEFIC problems with my lab technique.
512. Instructor(s) demonstrated the lab techniques 1 was expected to develop.
, ; ,

i
513. " Expectations about specific lab procedures were clearly stated in advance.

o

514. AppruVrLﬁLc and inappropriate lab behaviors were clearly identified.

5L5.  Lab eanpericunces cuarified the lecture material. ,

516. Lab 2xperiences will be he;pful to me in my future profession. 

517. Organizaticn Q[ the Lab activities assisted me inblearning. i

518. 1 was able to complete the lab activities in the time allotted. ° ' ‘

519, Lab experiences will be helpful to me in my future coursework.

- ' . - \ I3 .
D20, Lab expericnces assisted me in learning concepts.
i
: VI. (linical Courses '

001 . Lastruc:ur(s) identified SPECIFLC problems with my clinical techniﬁuu.

602. -lpstructor(s; demonstrated the clinical techniques I was expented to develop.
) !
603. Expectacions about specific clinical procedures were clearly stated, in advance.
- 604, Appropriate and ifnappropriate clinical behaviors were clearly iventified,

605. Prescribed criteria were uscu in evaluating my performance. |

b06. Evaluations of my work by <iinical faculty members were consis:ont.
l a

I~

607. Censidering patient availability, required clinical experiences were realistic.

608, Instructor(s) embarrassed me in tront of patients.

v09. Instructor(s) ftrequently provided fecodback m my perfocmance which made me
i leel less self-confident. ‘

A Fuiirext provided by Enic .
' '
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6L0. Prior course work adequately prepared me to handle the clinical tasks.
611l. I[nstructor(s) helped me correct problems in my clinical technlque.
Ll2. Pertformance exans allowed me to adequately demonstrate my clinical competencies.
613, An adequate amount ot obscervation and supervision was provided.
0l4. Clianical experiences illustrated guidelines for ethical professional behavior.,
6lo., [ received constructive criticism of written reports.
6Hlo.  lIustructorfs) truquunLl% provided fecedback oun the adequacy of my total performance.
bl7. Croup meetings were helptful in increasing my knowledpe and skills.
618. L was given responsibility tor patients commensurate with my abilitiles.

619, ' improved my ability o present and discuss case problems effectively and
concisely.

620, L performed an adequate number of patient work-ups.
621. Some important topics could not be adequately covered because patients were

unavailable.

VIA. Production Coursus

631. The demands made upon wmy talents by this production were exciting and challenglng.
632. I learned a substantial amount from being associated with this production. -
633. The director's analysis of this production was made clear to me.
6324, The director's concept and interpretation.of this proauction were made clear to me.
635, The director nelped me imcrove my performance in this production.
636. The director seemed interested in my role jr .his production,
bi37. The director was scusitive to my problems.

638. [ would bDe eager to participate in another production under this dircctor.

VIL. Competreacy Based [nstruction

[nstructor helped me to improve my understanding of literature.

701,
-4
Q é_}- 8 ,’:\-‘
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VT[f. Telenet

80l. The number of micruophones werc adequate for tue group.

8U2. The equipment perfbrmed well a hign percentage of the time.

803. Tue room used was condgcive to learning.

8u4. 1t was easy to find pa;ktng near my class.

805. The class was scheduled'at a good time for me.

8U6. The equipment was set up and workins on arrival to class.

8U7. Printed materials arrived on time.

808. Operat ‘on of AV equipment at my site was har iled adequately.

809. My class site was encouraged to participate in network discussions.

810. I would be eager to take another Telenet course.

465
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Harry Boren

Iowa City Water Polluticon Control Plant
1000 South Clinton Strest

Iowa City, IA 52241

Ron Stellfck
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Department of Environmental Quality
Farmer's and Merchants Bank Bldg.
Manchester, IA 52057

Ear]l voelker

Regional Engineer

Department of Environmental Quality
111% North Marion

Washington, IA 52343

Steve Jones

Iowa State University
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Robert Tonn
Iowa Water Pollution Control Assn.
Supt. Clinton Water Pollution
. Control Plant
Clinton, IA 52832

George Milligan, Supt.
C. R. water Pollution Control Plant
A Street & Burlington Stree: SW

- Cedar Rapids, IA 52404

Dan Johnson
2034 ‘Ninth Street, Apt. 33
Coralville, IA 52241

Andy Christensen, Pres.

Iowa Water Works Association :
4802 38th Place

Des Moines, IA 50310

Dr. Richard Dague
University of lowa
2136 Engineering Bldg.
Towa City, IA 52242

Clifford Drummey, Supt.

Water Pollution Control Plant
PO Box 72 . :
Fairfield, IA 52256

Dave Millard

2010 East 13th Street
P0 Box 801 :
Ames, IA 50310

Verle Garwood ,
Director of Public Werks
Route 1

Grinnell, IA 50112

Richard Wilford, Director
PO Box 447

City of Sioux City

Sioux City, IA 51102

Bob Hopkins, Supt.
City of Keokuk

1000 Mississippi Drive
Keokuk, IA 52632

Adolph Paul, Supt.
Atlantic Municipal Utilities
Third & Olive Street
Atlantic, IA 50022

Consultant

Rick Gamel

Health Occupations Education

State Department of Public Instruction
135 Melrose Avenue

Iowa City, IA 52240

Ex Officio

Harold Kort
Environmental Health Technoloc ;

Eldon DeCamp
2825 Teresa Drive SW
Cedar Rapids, IA 52404

Larry Willis
Director of Career Education

Charles B. Bardonner
Derartment Head
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ALLTACHMENT 1,2

MINUTES
WATER AND WASTEWAER TECHNOLOGY
ADVISORY COMMITTEE
June 16, 1977

The Water and Wastewater Technology Program Advisory Committee met
on Thursday afternoon. June 16, 1977. Those in attendance included George
Milligan, Dave Millard, Marc Powell, Steve Jones, Eldon DeCamp. Kirkwood
sfaff Included Larry Willis, Harold Kort, Charlie Bardonner, Phil Koundakjian,
Doug Feil, Cindy Reot and Gary Feldmar.

’ The Advisory Committee was updated on the Statewide upgrading
Qbrkshops. They were shown méps which display the number of commuiities
served during the years 1975 - 1976 and 1577 to date. The Circuit Rider
Program was discussed and final results were shared with the committee. Some
110 unique towns were visited and about 35 re-visits were accomplished during .
that particular project. Discussion then focused on the one-year program and
finally to the problem of recognition by the Iowa State Board of Operator
Certification,

The committee was brought up to date on what has transpired since
last fall when*Messrs. Willis and Bardonner attended a public hearing on
revised certification rules. They wer also informed that on March 4, 1977,
Mr. Bardonner was requested to furnish materials to the Board of Certification
s0 that the program could be evaluated and its equivalence toward. certification
requirements determined. The mate\jals were furnished to the Board on
March 11, 1977. There was no,action taken by the Board during the March and
April mee*ings. Mr. Bardonner was invited to make an oral presentation to the
Board during its May meeting at which time he requested that one-year Program

completers be examined for the Grade II level of certificat n. The committee

W
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ATTACHMENT 1.2 Continued

refused that proposal but did determine the one-year program completers would
be allowed to take the Grade I examination. The committee offered severa]
suggestions as to what cou~se of action the department could well pursue in
order to chtain some level of satisfaction from the Certification Board.
Thése “uggestions included meeting with Mr. Crane, the Director of the Iowa
Department of Eﬁvironhenta] Quality, Mr. Buckmeister, Chairman of the Water
Quality Commission and contacting State Legislators. Plant superintendents
hosting this year's water and wastewater program students for their internship
should be reques“ed to furnish written input on their judgment of the
performance of the student relative to being prepared to perform as Grade II
operators. Members of the committee were unanimously sympathetic to the
probl~m and importance of appropriate recognition, expressed their concern,
but thought action from Kirkwood staff would be most appropriate.

The Department Head assured the committee that he would keep them
up to date on the situation and what action is taken. The Board of Certificétion
will be meeting on June 20, in Des Moines. Messrs. Willis and Bardonrer will
attend this meeting at which time it is hoped the one-year program will be
Jjudged as to its credit toward Grade II certification.

Mr. Millard stated he would personally contact the chairman of the
Board of Certification, Mr. Vernon Spilker.

The meeting was adjourned at 4 p.m. and members were shoﬁn the
existing facility and its latest procurement, a water treatment unit which

will be incorporated intc *he water portion of the program.




ATTACHMENT }.2
MINUTES OF WATER AND WASTEWATER TECHNOLOGY

ADVISORY COMMITTEE MEETING OCT. 31, 1977

The meeting began promptly at 1:00 p.m. Several announcements were made
relative to events since the last committee meeting:

1. Twelve students frc. 76-77 school year employed as plant opev=*nrs
(11 recei-ed dfplonn). :

2. This year's program stards at 12 enrolled.
3. No change in certification status for one-year program completers.

4. The Department has received application forms and guidelines for receiving
accreditation from the National American Water Works Association for the
one-year program and for upgrading workshops conducted by tha Department,

The agenda for tne meeting included iscussion of four sionificant issues.
(Letter to Advisory Committee attached.) X

I. Possibility of beginning a second section of the orogram in the Spring
Quarter. '

Tne Department Head raised this proposal for two reasons:

1. The good number of job opportunities that exist for water and
wastewater plant operators and '

2. The difficulty of recruiting students given only one starting date
each year to begin the program.

Comments from the Advisory Committee generally reflected the concern that
1f the existing section is not filled to capacity (12 students in a class
which could handle 21}, it would be difficult to assume that simply
opening another section in the Spring Quarter would result in a full class.

II. Possibility of altering the existing related instruction from exact courses
to "approved electives". The Department Head distributed th: one page
brochure describing the course work required fcr each student enrolled
in the program. He also explained the problems caused from the exactness
of the course requirements due to the varying educational and experience
backgrounds of the students who enroll in the program. This year's class
Includes students who attained high school completion throu?h masters degreed
students. The comments of the committee generally agreed with the concept
of providing some flexibility. .

TII. Possibility of coupling the existing one-year program with additional management-
or science coursework leading to an associate of general studies degree as a
program option. This was discussed as an optioi for the student enrolling in
the program to attain a two-year degree. The two-year degree satisfies the
existing educational requirements for the higher levels of certification as
operators in the State of Iowa and offers the student interested in the
proaram an opportunity to enroll at the beginning of any quarter of the

school year.
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Throughout the meeting the discussion of al} items of the agenda included
the impact of certification and the need to make the training accessible
to not snly new entry students, but people presently employed in the field.

The Conmittee recommended that the Iowa Board of Certification be {nvited
<0 annually desfgriie one of its members to sit on the Advisory Committee.
The Conmittee felc the importance and impact of certification and the
concern of tk2 Cunr ., vtee merited this attempt at opening a direct 1ine

of communicatfon, actually 1ink, between the Committee ond the Board of

Certification.

The next meeting was targeted for early february 1978. At this next
rmeeting the staff of the Water and Wastewater Technology will present
alternatives for discussion by the Ccrmittee. The alternatives may address
changes 1n requfred electives, modification of delivery tq provide possibly
an evening part-time schedule or other ideas presented by*staff.

The meeting conclu’ d with a period of introduﬁtion of students to Advisory

-Committee members and an informal question-discu:sion period within the

total group.

Due to the length of the meeting, the election of a Chairman for th
Commiftea was deferred until the next rieeting. The 1ist of attendeus

1s attached.



OC7 31, 1977 ATTENDEES

1. Harry Boren 2. Ron Siellick
Plant Superintendent lowa DEQ -
3. Steve Jones 4. George Milligan
Iowa State University , Plant Superintendent
5. Dan Jchnson 6. Andy Chri§tensen
Private Industry Iowa Water Works Assacia:fo:
- 7. Dave Millard 8. Verle Garwood ,
Private Industry Director of Public Works
9. Bob Hopk{ns 10.. Rick Gamel
Plant Superintendent Jowa DPI
[

K1rkwood Community College
11. Eldon DeCamp
12. Harold Kort

13. Larry Willis

14. Phi1 Koundakjian
15. Cynthfa Root

16. Doug Fefl

17. Charlie Bardonner
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ATTACHMENT 1.2

Minutes of Water and Wastewater Technology Program
Kirkwood Community College

March 2, 1978

Advisory Committee members, excluding Kirkwood staff, were asked to nominate
candidates for the position of Chairman of the Advisory Committee. Four persons
were.nominated and staff was directed to Prepare a ballot for mailing to all
members of the Committce. The ballot and return envelope is attached. Committee
m-.mbers are asked to mark their ballot and return to Kirkwood by mail.

A 115t of the present Advisory Comnittee is attached. The names of five
additional persons were suggested for add;jtion to the Committee. Mr. Bardonner
will ask these persons if they will serve on the Committes. Tney include:

James Resnick, Davenport
Paul Noland, Cedar Rapids
Neil Fischer, Iowa City
Wig Shakespeare, Fairfax
Reed Craft, Waterloo

[SLI0 - AN N
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Mr. Bardonner updated the Committee on the status of certification recognition,
program activity, and proposed program modifications.

Certification Status

1. Mr. Bardonner was directed at the Fall, 1977, meeting to request that the
Board of Operator Certification name one of its members to serve on the
Kirkwood Advisory Committee. The request was submitted- the Board of
Certification declined the the request at their Februai,, 1978, meeting.
The board then eracted a-policy statement "that the board would not
designate any of its members to serve on any committee as a representative
of the board." The board then explained that this did not imply that any
of its members could not serve on committees as individuals, only not as
representatives of the board serving on another committee.

2. .The current "Rules and Certification" and "Guidelines for Substitution of
Education” result in Kirkwood Water and Wastewater Technalogy program
completers being eligible for Grade II examination nine months after
completiry the program. Mr. Baidonner again stated his total disagreement
with this, but that he would not be challenging it with the same level of
.activity he had been for the past seventeen months. He also informad
the Committee that that existing Rules and Guidelines aiso result in some
instances in which the Kirkwood program completer becomifig eligible for
Grade III examination as early as one year and three months after completing

the Kirkwood progran.
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ATTACHMENT 1.2 Continued w2

Program Activity

1. Mr. Bardonner shared a copy of an article which appeared in the recent Hach
Chemical Company Newsletter, wiich s distributed internationally, A copy
1s attached. Several Inquiries have been received by Kirkwood about the
activity, friluding a telephone call from Manitoba, Canada, requesting .
an admissfon form us he 1is considering possibly enrol1ing next fa)l.

2. Mr. David Hall, Kirkwood, briefed the committee on the status of the
statewide operator task analysis report and program modifications which
have been indicated by these results. A final report will be completed

no later than March 31, 1978.
Proposed Program Modifications

1. Mr. Hall then presented the proposed day time program schedule. The
modifications proposed are primarily a renaming of courses to better
define the program. The medificatiuns enable students to begin the day
Program in either the Fall or Winter Quarter. Part time students would
also be accepted. Schedules for fall and winter entry are attached.

2. Hr. Hall then presented the proposed evening section schadule, also attached.

This schedule enables a student to complete the total program in two years,
all cvening coursework averaging 12 hours per week, Monday through Thursday.
Enroliments would be accepted fn either Fall or Spring Quarters, and
enrollments in less than the full 12 hours would also be accepted. Both
day time and eveing programs would include additional related instruction

as an option to the internship quarter.

The Advisory Committee endorsed all of the proposed modifications. There was
discussfon of the importance of relating the proposed programs to the attainment
of certification. The Advisory Committee suggested that an effort be made to
reach the communities with information about the program. The Iowa League of
Municipalities Magazine was suggested as an appropriate avenue to publicize

the program.
The meeting adjourned at 2:30 p.m.

Attendees:

Harry Boren

Ron Stellick
George Milligan
Paul Noland

Larry Willis
Charles Bardonner

Harold Kort
Eidon DeCamp
Doug Feil
Cynthia Root
David Hall

"1l Koundakjian
Paul 0'Leary
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