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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 ‘\\
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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)



-2 -

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
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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)
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(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

) JJ



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
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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
I e - z 1(3 - 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




.
-

ﬁEEratoE'
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
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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
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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

7
RESEY




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




Page _ 3 of 168

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

i9g
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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.
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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
<07
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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 )




Page _20 of 168

>

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
~05
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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

/ -

<16 |
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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 li