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PREFACE

This manusal is designed to educate the new and existing emplayees in Drainage and
Sewerage Operations, and to assist them in acquiring a more thorough knowledge and
proficiency in analytical and applied mechanics. Employses will receive the majority
of their knowledge and skills through hands-on experience and are encouraged to 1ake
fietd notes and participate in day to day operations activities. This manual cantains
technical, criticat, and necessary information applicable to the job, This manual will
be constantly updated and/or revised with new information as it becomes available

and affects our operations.

The original manual was written by Mr. Clyde Martin back in 70's and later was
modified by Mr. Charies Hartman. In this edition | would like to express my sincere
thanks to all Drainage and Sewerage Operations’ supervisors and assistants for their
cooperation and input.

Bob Moeinian
Pumping Superintendent

April 1995
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INTRODUCTION

New Orleans

A unigue drainage system, with pumping stations having a combined capasity of more
than 29 Billion Gallons a Day (BGD), removes raln and stormwater during frequent
deluges. The city’s averags rainfall of 68.12 mches is exceeded by oniy one other

metropofitan area in the country.

An intricata sewerage collection system is able to dispose of more than 130 Million
Gallons per Day, and in order to minimize poliution, canstant improvement is being
done 1o the both sewage treatment plants.

New Orieans was settled by the French in 1718 on the high ground adjacent to the
Mississippi River-only 14 feet above sea level. As a result of its unusual topography,
the city was subject to periodic flooding from the Mississippi River and Lake
Pantchartrain, as well as frequent inundation from the high intensity rainfall.

As late as 1884, illustrations in the daily newspapers showed the main businsss
sectian ficoded with two to three feet of water and the residents wading or rowing

through the streets.
Water for drinking or general use was sither collected in large cypress cisterns th_at

stored rain water from the roof tops or taken from the river and aflowed to settlg in
{arge sarthenware jaws. At this time, there were no purification or sterilization

pracedures.

Without a municipal water supply, the greater part of the city burned to the ground
in 1788 and again in 1794,

A sewapa collection and disposal system was also non-existent. Human waste wes
disposed of in the open pit privy, while household wastes found their way inte open
gutters. Such unsanitary conditions gave rise to typhoid fever, yellow faver, cholera.
and other diseases, which dec;mated the population at regular intervais.

These conditions no longer exist.

Taday, New Orleans is provided with water, drainage and sewerags facilities 24 hours
a day, 365 days a year, whers and when they are needed. )

In 1869, the New Orleans Drainage Commission was organized to carry out a master
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drainage pian that had been deveioped for the city. In 1898, the Sewerage and Water
Board was authorized by the Louisiana Legisiature to furnish, construet, cperate, and
maintain a water treatment and distribution system and a sanitary sewerage system
for New Qrleans. In 1802, the Drainage Commission was merged with the Sewerage .
and Water Board in order to congolidate drainage, water, and sewerage programs
under one agency for more efficiant operations. This combined organization retained
the title Sewerage and Water Board, and remains ss such today.

The seawall at Lake Pontchartrain was built ten (10} feet above sea level. The
Metairia - Gantilly Ridge (a double ridge where s small branch mouth of the Mississippi
River flowed for many prehistoric years, buitding up its banks to form the ridge) rises
about four {4) feet above sea level. Between the two banks, the ground dips as low
as five feet below sea leval,

South of the ridge, the surface dips again to two feet below sea level, then rises
gradually to the high natural bank of the Mississippi, about 14 fest above. On this
bank, the artificial levaes have bsen built up te 25 feet above sea level.

The area to be drained consists of approximately 58,785 acres in the developed
portion of the city and 2,550 acres in adjoining Jefferson Parish. The average annual
rainfall is §B.12 inches, and the heaviest recorded rain totallad 14.01 inches in 19
hours. This average annual rainfall over 61,335 acres amounts to more than 12.9
billion cubic feet of water welghing nearly 404 million tons !

Twenty (20} major drainage pumping stations on the East Bank of the river and two
{2) on the West Bank have a combined capacity of 28 billion gallons per day. Stations
such as DPS No. 3, 4, and 8 are considered "OUTFALL" stations since they pump
directly to a waterway such as Lake Pontchartrain, and stations such as DPS 1, and
2 are considered "RELAY" stations since they relay the pumped water to another
drainage station,

The unusual New Orleans topography, which made area drainage such a serious _
problem, aiso made a similar plan necessary for sewage disposal,

The sanitary sewerage system of the city is a gravity collection system, consisting of
2,450 miles of lateral and trunk sewers, ranging in size from 8 inches to 7 fset In
diameter. Lifting and conveying the sewage by trunk sewers and sewer force mains
requires 82 electrically operated pumping and lift stations, which all are automatically
operated with no attendance. Pumping Stations discharge into a force main and fift
stations pump to other stationi(s).

Sewer stations "A" and "D*" on the East Bank and Station "C™ on the West Bank are

larga attended stations. These, as well as all automatic stations, transfer the jcotal
collected sewage from the entire city to the two {2} treatrment plants; one on either
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side of the Mississippl River,

The present City of New QCrisans, with an abundant drinking water supply, as well as
sewerage and drainage systemns which seem to defy gravity, continues 1o grow.
Thanks in large part to the city leaders of the late 1800's New Qrlgans’ development
did not stop due to the severe drainage problems that existed. Instead, the challenge
was met and overcome.

The Sewerage and Water Board, along with the city, continues to grow. Dedicating
itself to the three public services of drainage, water, and sewerage, the Board can
expect many more years of service to New Qrigans,

TEAMWORK 18 THE ABILITY TO WORK TOGETHER TOWARD A
COMMON VISION. THE ABILITY TO DIRECT INDIVIDUAL
ACCOMPLISHMENT TOWARD ORGANIZATIONAL OBJECTIVES,
IT IS THE FUEL THAT ALLOWS COMMON PEOPLE TO ATTAIN

UNCOMMON RESULTS.
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sznmznqs g_‘ng;%qmz BOARD

The Sewerage and Water Board was founded in 1898 to provida sswsrags and water
services to the citizens of New Orfgans. In 1902, the Board was assigned the
additional, unique, and very critical responsibility of providing drainage service 10 a city
located six (6) feet below sea level in a very semi-tropical environment. During the

- ansuing 54 years, the Sewerage and Water Board has strived tc¢ meet the chaflenge

of providing these life sustaining services. As the Boarc approaches its 100th
anniversary in 1998, the challenge to continue striving for excellencs takes on even
more significance.
To meet these awesome challenges, the Sewerage and Water Board is commitred to
a8 mission of becoming the best utility in the Gulf South by 19298, our 100th
anniversary. This mission or vigion wili help us to focus and direct our energnes Our
values will guide us and give purpose and rmeaning to our daily work,
The Values of the Sewerage and water Board are:
Open, Honest Communication
Trust and Respect for Each Other
Offering and Encouraging Education and Opportunity to Employees

Fostering Enthusiasm Among Employees Through Example of the
Managers/Supervisors

Providing Direction and Planning and Encouraging interdeparunental Team Work
Assuring Reliability in Providing Services TO Customers
The Key Result Areas (KRA) of the Sewerage and Water Board Are:
® .  Customer Satisfaction
®» - Cost Effectiveness

e - Employee Satisfaction
® - Capabilities Improvement Through Trainiog

Phase 1 - 7
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SEWERAGE AND WATER BOARD OF NEW ORLEANS

MISSION STATEMENT

TO BE ONE OF THE BEST AND MOST RESPECTED SUPPLIERS QF SEWER, WATER,
AND DRAINAGE SERVICES IN THE SOUTH-CENTRAL UNITED STATES BY
PROVIDING QUALITY, RELIABLE, AND COST EFFECTIVE SERVICES TO OUR
CUSTOMERS WHILE MAINTAINING FAIR AND ETHICAL TREATMENT OF OUR WELL-
TRAINED AND HIGHLY MOTIVATED EMPLOYEES.

At the December 9, 1992 Board meeting, the Sewerage and Water Board adopted the
Values, Kay Resuit Areas, and the Mission Statement.

Phase i - B
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PHASES OF
THE TRAINING PROGRAM

The training of a U.P.W. Il for promotion to P.P.O, is divided into seven (7} different
phases . The foliowing outlina shows sach phase, and matarial the U.P.W. Il should
be studying during each phase.

The outline begins with the U.P.W, II's first day of employment with this department
and ands when the empioyee has all the necessary skilis and knowledge to qualify for
the position of P.P.O. This outling is designed for the training of ail U.P.W. IV's in
Drainage and Sewerage Operations.

it shouid be noted that this is only an outline of tha skills and knowladge a U.P.W. I
is expected to acquire during training. Additionat material is nesded to obtain detaifed
information on all subject matter listed in this autline, Much of ths required additional
material will be supplied in classraoms, and through on-the-job training, and the
U.P.W. Il is expected to maintain his’her own notes and recordings of this material.
Blank pages are provided In this manusl intentionally for that purpose.

All U.P.W. 1I's will be required to attend the appropriate training classes for theirs
particular phase ot training. Testing for advancemeant to the next phasa will not he
allowed untit all required classes have been attended.

The iliustratlon on next page will show the Training Outline as it was explained herein,

Phase 1 - 9
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PLACEMENT AND TRAINING
FHASE §; 12t Day

L
L N
r PHASE 1, 2nd Week “

: FAIL
[_PHASEIgEST | —

PASS

[ PHASE M, 3rd Month |

. FAIL
1 TE

PRASE 1V, 5th Month |

— FAIL
[C—FEAsEv TEST ] TERMINATION

PASS

| PHASE V, 7th Manth ]

’?—a%——w&__
PHASE V TEST -

PASS

k.
| PHASE VI, 9th Month ]

FAIL .

PASS

| PHASE VI, 11th Month ] NO

TERMINATION

PASS
| coneraTULATIONS 122 }
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PHASE | OUTLINE

Phase | - First Day, First Week

A,

Report ta Brainage snd Sswerage Operations’ Office, 2800 Peoples
Ave., next t6 Station "D", at 7:00 AM.

Introduction to Training Officer, and Orientation program: includes brief
information about the Board and the Drainage/Sewerage Operstions.

PN

5.

Complete "Employee information” Form

Complete "Civil Service Job Description™ Form

Explanation of Board and Departmental Policies and Guidelines
Explanation of the Training Program

a. Training program
b, Testing praocedura
c. Training schedule

Signing of Orientation Raceipt

Note: The U.P.W. Il must know the location of all policies {Board and
Departmantat) either at various pumping stations or office, and.have ali
related training material at the time of orientation.

Introduction 10 supervisors

Assignment of duties

1.

2.
3.
4

Assigned to shift and facility

Shown location of facility

Intreduction to operater and other esmployees on duty at assignsd
facility

Explanation of facility

a. Purpose

b. Duties

c. Major equipment

Phase | - 11
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" QRIENTATION PROCEDURE
Drainage And Sewerage Overations

ea | ation Sh.

All new employses must complete an employee infarmation sheet. Information
sheets should be checked for accuracy upon completion.

Attendance Policy

A Each employee must be informed about the Sewerage and Water Board
Attandance Policy snd Dapartmental Palicy.

B. A brief explanation of the departmental policy should be given and the
proper telephone number for sick calis should aiso be given to the newly
hired employee,

cC. Penalties for unsatisfactory attendance must be clearly explained.

Dress Code: Each employee must be informed of departmental policy regarding
dress code. A brief explanation of expected dress code with regards to proper
uniforms, pants, shirts, safety shoes, and hair length must be given.

Overtime Pglicy

A. A brief explanation of tha Civil Service rules and Water Board poficy on
avertime must be explained.

B. A brief explanation of departmental policy on avertime distribution must
be given to each employee.

C. Mandatory overtime requirements for emergerncy work and required shift
coverage must be explaingd. :

Policy Manyals: The policy manuals {Board’s and Departmeantal) shouid be
explained to each empioyse as well as their location and availability ta the
employee. Each employee should be instructed to read the manual at his/her
assigned facility since they will be tested on them.

Grieyence Procedure: The Board Grievance Procedure must ba explained cxeafly
ta each empioyee and reference must be made to organization chart for a list
of employes’s suparvisors and proper ¢hain of command. Tha trainee should
be given the current name of ali supervisors along with their offlcg and beeper
telephone number and addrass. This information must be written on the

Phase | - 12
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10.

11.

organization chart in the space provided for that purpose in this manual. it is
imperative that ALL supervisors encourage the subordinates on the policy of
Open, Honast, Communication; that before any grievances are filed they can
discuss the matter with their supervisors and spesk fraely on any work related
matter.

Safgty: It is the Sewerage and Water Board’'s policy and commitment to
provide safe and heaithful working conditions forits employees. |t is imperative
that all personnel recognize the need for maximum safety. It is the
responsibility of aft supervisors to enforce the safety rules, set good example,
and take corrective actions on safety matters at the lowest level consistent with
good operating policy. Remernber "YQU CAN PREVENT ACCIDENTS."

iping Pr P

A, The appropriate training outiine and the training flow chart must be
expiained to each empioyee. The training program must be explained
with emphasis cn the employee’s initiative ang cooperation and the fact

that this is an gn-the-job_and hands-on training program,

8. The employee should be given a training schedule with the date of the
Phase Il test filled in.

QOrigntation Receigl: An orientation receipt sheuid be signed by each employee
showing that the appropriate material, as listed above, has been receivad and
properly exptained.

The UPW I Civil Service Job Description should be signed by sach empioyee.

Introduction To Supgrvisor{s): The smployee should be given an overall brief
explanation of the department (Drainage OR Sewerage) they are assigned 10

and the type of wark perfarmed by that department. The employee should be
persanaily introduced to all supervisors in his/her department. The employse’s
supervisor should assume immediate responslbllny of the employse’s work
assignment.

Phase 1 - 13
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E———
SEWERAGE AND WATER BOARD OF
NEW ORLEANS

BOARD

LEXECUTIVE DIRECTOR]

1

[ GENERAL supemmnoem]

'[—E-IIEF oF OPERATIONS]

i DRAINAGE & SEWERAGE SUPERINTENDENT_‘

LDRAlNAGE & SEWERAGE supenwsoﬂ

' S £ ¢
DRAINAGE PUMPING SUPERVISOR DRAINAGE A SEWERAGE PUMPING SUPERVISOR; SEWERAGE PLUMPING SUPERVISOR
- EABTBANK WE! EASTEANK
ASSISTANT SUPERVISORS ASSISTANT SUPERVISOR ASSISTANT SUPERVISORS
PUMPING & POWER PLANT OPERATOR PUMPING & POWER PLANT OPERATOR (PPPO} PUMPING PLANT DPERATOR (PPO)
(PPPO) PUNMPING PLANT OPERATCR (PPO|
PUMPING PLANT GPERATCR IPPO) UTILITY PLANT WORKER I {UPWI

UTILITY PLANT WORKER H (UPWID
YTIUTY PLANT WORKER Il {UPWi}

Phase | - 14




SEWERAGE AND WATER BOARD 0F NEW ORLEANS

Employee Information Form

Rav. Janusry 1854
{Please use ink and print clearly; ail information MUST be filled]

NAME:

Last name First Name Ml
HOME ADDRESS:
CiTY: , ZIP CODE:
SOCIAL SECURITY NUMBER: L HOME PHONE NUMBER:_ -
DATE OF BIRTH: CURRENT AGE:
DATE OF EMPLOYMENT: CURRENT GROUP NUMBER:
CURRENTPOSITION: ______ WORK TELEPHONE NUMBER;

EMERGENCY INFORMATION

NAME OF PERSON TO CONTACT:

ADDRESS OF ABOVE PERSON:

CiTY: . ZIP CODE:

HOME TELEPHONE NUMBER: - WORK TELEPHONE: -

RELATIONSHIP TO EMPLOYEE:

ALTERNATE CONTACT (To be used in the event the person listed above cannot be contacted)

NAME OF PERSON TO CCNTACT:

ADDRESS OF ABOVE PERSON:

CITY: , ZIP CODE:

HOME TELEPHONE NUMBER: - WORK TELEPHONE: __-

RELATIONSHIP TO EMPLOYEE:

Phase | - 15




UTILITIES PLANT WORKER It Class Code 3016
Rev. August 9, 1994
Civil Service Job Description

KIND OF WORK

Semiskilled work under the supervision of journeymen operators in a large utility
system, inciuding operation of equipment associated with the pumping and treatment
of water and wastewater, the generation and distribution of power; and related work
as required.

DISTINGUISHING FEATUR F WOR

Employees in this class perform variaus semiskilled tasks in the operation of utility
plant machinery. Employeses entering this classification are immediately placed into
a formalized on the job training program which is designed to develop the skills
necessary to advance to a journeyman operator,

Each employee is supervised and trained by journgyman operators and departmental
training officers. Employees are expected to steadily advance and complete each
phase of training in the allotted time period by developing skills, abilities and
axperience needed to operate the equipment used in water purification, waste
treatment, steam/power genaration, pumping aperation and related processes. As the
smployee progresses in tha training program and acquires the necessary skills, duties
of grester responsibility may be assigned.

EXANPLES OF ﬂoﬂg {Note: These examples are intanded only as illustrations af the
various types of wark performed in position allocated to this class))

Performs cperational maintenance duties such as: painting, lubrication, minor piping
repairs, packing valves and pumps, changing fuses, etc.
Monitors and reads plant flow, pressure, vacuum and temperature gauges and adjusts

such Instruments as indicated. .
Calculates, sets and maintains chemical feeders and feed rates from plant operating

informaticn.

Performs simple chemical tests such as turbidity, chlorine content and alkalinity, i
Assists in the operation of eguipment such 8s vacuum pumps, hydrauiic or electric
operatad gates and vaives, booster pumps, trash cuttes, battery charging systems.
Performs housekeeping duties such as dusting, sweeping, mopping, general cleaning,
grass cutting, ste.
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Necessary Knowledae, Skills and Abiligies (At time of appointment)

Ability to read and interpret ¢harts and gauges.

Ability to use mechanical aptitude and knowledge with common sense in an sssigned
operation.

Ability to react quickly and clearly in emargency situations.

Ability to read, interpret and visualize mechanical and electrical schematic drawings.
Ability to read and comprehend written instructicns and write legible and accurate
reports.

D PARATIO : Any combination of experience and training

which wauld indicate possession of the knowledge, skills and abilitias listed above.
An exampte of an acceptable combination:

Completion of high school ar GED.
Compietion of trade schaol course for industrial operaters.
Experience in a mechanical or electrical skilled trada.

Class established: 1/14/71
Specification Written: 272171
Specification Revised: 3/1/91

I , will comply with ail working rules and

[Print Nama)

" job descriptions as indicated above while employed with the Sewerage and Water

Board of New Qrleans as a Utility Plant Woarker I} (UPW 1i}.

Date: , Signatura:
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Drainage and Sewerage Operations

Orientation Receipt

Employee Name:

LAST FIRST MIDCLE

Group Number: Date of Orientation:

Supervisor Conducting Orientation:

The supervisor has expiained the following to mae:

1. ] Employee Information Sheet

2. ) The attendance policy. propsr phone numbers to call to report my
absence, the time limits to report, and penaities for attendance
violations.

3. [ The department dress code.

4 a The ovartime policies and requirements for mandatory overtime.

B. a0 The ioccation of S.&W.B. and Bepartment Policy Manuais and my
respansibility for reading and referring to sams.

6. ] The grievance procedure and the chain of cammand for forwarding
grievances.
7. m] Safety raquirement of Sewerage and Water Board.

8. | Department UPW !l Training Program.

8. a The job requirements and my expected duties (Civil Service Jab
Description}.

10, O Intreduction to supervisars.

i will do my best to abide by all Board and Departmental policies and procedures:

Signed: _ Date:
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Training Program

DEPARTMENT OF CPERATIONS
DRAINAGE & SEWERAGE OPERATIONS

The following is a description of the Drainage and Sewerage Cperations’ training
program which outlines ALL employees’ responsibilities and the procedures to be used
for training, evaluation, and testing. All employees are expected to be knowledgeable
of their responsibilities contained herein, Therefore it is imperative that all employees
neriodically revievv this policy and consistently perfarm the assignments listed.

9.

4.

raini uration

This training program is structured such that it will take axactly one calendar
{1} vear, from the very first day of employment in this department, for a UPWil
to be eligible for advancement to a higher position, provided he/she would
retain the material learned throughout the course of tralning. A newly hired
UPW Il MUST have passed, at ieast, Phase [V of the Training Program within
the firat seven (7) months, otherwise it would be reason for termination. This
training program also includes a minimum of twenty {20} hours of classroom
training for ALL current operators, supérvisor assistants, and supervisors at
two year intervals. .

Burpose

The Training Program is designed to begin training a newly employed U.P.W.1i
on his/her first working day and, cantinue training this same individual until
such time as the employee can safely and efficiently assume the dutias and
responsibilities of a Pumping Plant Operator {P.P.0.). This training program is
also designed as a refresher course for all current PPOs, PPPOs , supservisor
assistants, and supervisors.

Goal

To maintain highly qualified and knowledgeable employees on staff at all times.

A, UPW.II

Each U.P.W. Il is expacted to become proficient in the operation of
his/her assigned facility or route, and is expected to gain a thorough and
complete working knowledge of all equipment in the facility or route,
The U.P.W. [l is expscted to spend time during each on-duty shift in
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training with his/her assigned operator. Notes should be taken for
individual review, and the U.P.W. il should maintain these notes
throughout the fength of his/her training. Blank pages are provided in
this manual for that purpose.

The U.P.W. |l must also attend scheduted classroom training classes. All
training classes will be scheduled by Training Officer (T.0.),

Note: Employees not properly attending thesa classes may not receive
credit for the class. Advancement in the training program will be
contingsnt upon the U.P.W. II’s attendance at the required training
classes for the appropriate phase of training. it Is the responsibility of
the UPW |l to infarm the T.O., at least one (1) week in advance, of
his/her scheduled ieave on the scheduled class date . '

The U.P.W. Il should have a clear and concise understanding of the
training outline, Hesshe should, at all times, be aware of what he/she is
expected to learn during the present phase of training, and should know
the date and time of his/her next scheduled training class, next
scheduled Hands-on test date, and next scheduled written test date, The
training outline shouid bae rigidly adharad to by the U.P,W. I} with periodic
reviews of previous phasas of training.

The U.F.W. ll is expected to spend time gagh ghift, while en duty,
studying and reviewing notes, schematics, and diagrams that pertain to
the aperation of the facility or route. During the study period the
U.P.W.il shauld list any questions or areas which need clarification and
obtain clarifications. Knowledge of the operational functions of the
facility ar route alone will not be sufficient to qualify the U.P.VW. Il for
position of P.P.O. He/she must also have a working knowledge of ail
equipment, what each piece of squipment is usad for, all required
operational and maintenance features, and all trouble shooting
procedures.

Pumping Plant Operator (P.P.0.}, and Pumping and Power Plant Oje: ator
(P.P.P.O.)

The on-duty opsrator is the primary tralner for the assigned U.F.W. I,
The operator must set aside an adeguate amount of time during each
shift 1o train the U.P.W, il. These training duties shauld be considered
a routine work assignment that must ba performed.

Each operator needs to be knowladgeabls of the training outline and t?weir
asslgned U.P.W. II's reiative position with regards (2 tha training sutline.
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The operator must insure proper training on the equipment as designated
by the training cutline, and skipping to advancad levels of training shouid
not be permitted.

All P.P.Q.5 and P.P.P.O.s are expected to repeat the twenty (20) hours
of training classes in each two (2} year interval to review material used
and to keep abreast ¢f current training methods. Attendance at the
training classes must be scheduled by T.0., and failure to comply with
this requirement will resuit in unsatisfactory evaluations and possible
disqualification for future promoticns.

A status list of all U.P.W. 1I’s assigned to the facility or route must be

posted on the bulletin board at each mannea facility, Said list should
indicate sach U.P.W. II's current training phase, schematic drawings, and
the next scheduled Hands-on OR written test date. The list is compiled
and distributed to the facilities by the T.O..

All daily training sessions must be logged in the facility log book or
logged on the daily route reports by the operator. Training iog entries
must ba made in black ink and should begin with an asterisk (*) and the
wording "Training Duties”. Training log entries must be made as
described above, and this requirement will be rigidly enforced,

Supervisor Assistants

The supervisor assistants are to insure that each operator spends the
proper amount of time during each shift training the U.P.W. 1L
Supervisor assistants should review log entries and insure all training is
in accordance with the training outline and the current training phase.

The supervisor agsigtant should question the U.P.W. Il about the material
he/she reviewed that day or the previous day during his/her training
sessions with the operator. The purpose of this guestioning should be
to determine the U.P.W. I¥'s ratenticn of the information, the accuracy
of the information, and the U.P.W. II's interest in learning.

Log reviews and training sessions should ocour during the supervisar
assistant’s routine inspection of the facility or route.

The supervisor assistants must also offer any additional informatjon
needed 10 enhance the U.P.W. Il's working knowledge and operating
shility of the equipment. This information may be in the form of
sketches, schematics, or books; or it may be verbal information about
some piece of equipment or operational function which the operator
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cannot fully explain,
Training Officer (T.O.)

The T.0. is responsibla to schedule the UPW |I’s/trainee’s for the proper
classroom training at the earliest possible time. All training classes must
be scheduled pricr to the last working day of the month preceding the
class. Please note that class size is limited, and early scheduling is
advised to insure availability of space.

Although training classes are scheduled by the T.0., it is the trainee’s
responsibility to get excused from the attending class(es). It is the
trainee’s respongibility to contact the T.0./Supervisor, at Jeast 24 hours
in advance. Flease note that only in extreme smergency situation will an
excuse be granted.

The T.0. is responsible for writing and revising, as necessary, all training
outtines, flow charts, training materials, and tests. All changes shall be
approved by the depariment superintendent.

The T.O. must maintain an up to date listing of ail U.P.W. Ils showing
their current phase of training.

Hands-on tests, except Phase Vil, will be administrated by the supervisor
assistant on ar agout thelr assigned date. Any delays of more than five
{8) working days must be explained. in writing, by the supervisor
assistant. Said explanation must include the superviscr assistant’s
planned date that the Hands-on test will be completed. All Hands-on test
must be completed in accordance with the training outiing.

The T.0. must submit a weekly training report that shows the fallcwing:

1. The current position of all U.P.W.lIs in training.
2. The next scheduled test date for each U.P.W.IlL,

All training classes must ba scheduted by the T.O. The T.0 must veep
accurate records of those scheduled to attend thess rlasses. and
attendance roles must be given to each instructor by *h. Manday
preceding the first class each month. Copy of the attendance roll must
be submitted to the T.0. after classes are held.

imrant, and/or
s waithin

Training classes will be held by T.0., and/or superviso_r 3
supervisor, and/or other training Instructor(s} at various
the department. )

s
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Department Supervisor

The department supervisor shoula be routinely advised of the status of
each U.P.W. i in the training program. He/she should question the
U.P.W. lls about equipment aperation and maintenance during his/her
routine visits to the facilitigs, and he/she should become familiar with
sach U.P.W. II's training and work prograss.

The department supervisor may be present during all Hands-on Tests ta
insure the safe operation of the eguipment and the safety of all
employees,

The department supervisor is also responsible for overseeing the training
duties, Me/she must review the weekly report submitted by the T.0. for
acecuracy. Any delays in training must be approved by the department
supervisor, and action must be taken to insure the continuous and timely
performance of alt training duties. In case of any conflict, in any mattar,
the department supervisors’ and/or department superintendents’
decision{s) shail ba final.

5-  Procedures
A.  PHASE Tests
1. Phase Hl Test: This test will be a written tast.
2. Phase HI, IV, V, and VI Tests: Each test consists of two parts:
Coa Written test ’ .
b. Hands-on test
3. Phase VIi: This test consists of three parts;
a, Comprehensive written
b. Comprehensive hands-on (trouble shooting)
c. Operational safety test
B.  Written Tests

Written tests will evaiuate the U.P.W. [l on operational, technical, and
safety aspects of training. The test will be agminisiered by the T7.0.
andfor supervisor assistant, and/or suparvisor. All written tests require
a score of BQ% or higher 1o be considered satisfactorily completed. The
appropriate hands-on test will not be administered unless the minimum
passing grade in the written part is achieved. The appropriate
supervisorts) in charge of the test should review and discuss all
questions answered incosrectly with the U.P.W. |l regardiess cf his/her
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score. The comprehensive writtan test (in Phase VII) cansists of a
review of materials from ail previous phases. The time limit for Phase i3,
W, ¥, and Vi written tests is 1/2 hour. The time limit for Phase IV
written test is one (1] nour. The time limit for Phase VI written test is
two {2} hours,

Hangs- Tes

All hands-on tests will be administered in accardance with the training
outline and only if the minimum passing grade of 80% in the written
portion is achieved. The hands-on Tests will considar the trainee's
dependability and work performance for the appropriate training phase
pericd. The supervisor assistant in charge will comptete alt hands-on tast
forms {excluding the Phase VIl tesis} as accurately as possible. The
supervisor assistant compietes the hands-on test forms after reviewing
work and attendance records for the rsquired period, and after the
U.P.W. |t has attended all training classes and has taken the writtan test
and passed for that phase of training.

The supervisor assistant shall discuss the U.P.W. Il ’s training with the
assigned operator and ha/she should review the U.P.W. II's ability to
operate, troubleshoot, and perform routine maintenance duties for all
equipment the U.P.W. Il shouid be familiar with.

After corplation of the hands-cn test the supervisor assistant sheuld
submit the completed form to proper chain of supervisory parsonnel as
shown on the hands-on test form for review, and comment.,

The comprehsnsive hands-on test in Phase VI will be conducted by T.0.
and supervisor assistant and/or supervisor, and consists of a review of
all proper operational proceduras including trouble shooting and safaty
pracautions from all previous phases of training.

The time limit for Phase IIl, IV, V, and VI hands-on tests is two (2) hours
each. The time limit for Phase VIl hands-on test is one {1) hour. The
minimum passing grade for each hands-an test, exciuding Phase VII, is
Competent, "C*, (2.6-3.5). In Phase VIl the traines MUST obtain a
minimum passing grade ot 80% on both camponents of the hands-on

Tost.
Schematic Drawings:

At the end of Phase V, before the UPW !l will be ailowed to take either
the Phase V written test or the hands-on test, he/she must reproduce,
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with passing grade. from memory the water system and vacuum systam
drawings for his/her assigned facility or a randomly salected facitity far
route personnel, At the end of Phase VI, before the UPW I will be
allowed to take either the Phase VI written test or the hands-on test,
he/she must reproduce, with passing grade. from memory the electrical
system schematic for his/her assigned facility or a randomly selected
facility for route personneal. The grade for all schematic drawings will be
PASS or FAIL, ail at discretion of the attending supervisor{s},

Please nots that newly hired employees iprobationary} who fail the Phase
Il and Phase 1l 1ests must be re-testad within two (2} weeks. Re-testing
of Phase I! and Phase il tests are allowad only once.

Qperational Safety Test: During this test the safety precautions of the
trainee is observed very ciosely. Note that during the Phase VI's

QOperational Safety Test, if any maigr unsafe procedurg is observed by
attending supervisor{s) the test shall be stopped immediately and it will
be cause for trainee’s failure on the test, A minimum passing grade of
80% is required.

Test Forms: The foliowing forms will be used to track the employee's
progress during the different phases in the Training Program:
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Training Hands-on Test Results

Phase No. Date:
Trainee’s Name: Classification:
Social Security No.: - - Payroll Group No.:
Div./Section: Facility / Route No.:
DateOfEmployment: TrainingOfficer:
Div. Supv. Assistant: : Div. Supv.:

Date of Hands-on test:

Average Score:

If Average Score is:
4.6 - 4.7 = Qutstanding

3.6 - 4.5 = Exceeds Requirement
2.6 - 3.5 = Competent

1.6 - 2.6 = Neads Improvement
1.0 - 1.5 = Unsatisfactory

CC: Trainee, Operator, Assistant Supervisor, Supervisor, T.0.,
Department Supervisor
Trainee’s File

NOTE: The trainee may discuss the resuits of the Hends-on Test with
supervisor(s) if he/she does not agree with them.
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Trainee’s Name: i PHASE No.: Date:

TRAINEE’S HANDS-ON TEST FORM

{Cormments must be made for any ratings other than "Competent”)

Dependability

1. Sick Leave Usage:

Qutstanding m} No occasions of leave usage
Exceeds Requirements O No more than one {1) occasion
Competent o No more than two {2) occasions
Needs improvement [} Three (3) or more cccasions
Unsatisfactory . 0 More than threg (3) occasions

2. Unexcysed Absences:

Exceeds Requirements O No excused abssnces

Competent a One (1) uraxcused absence.

Needs Improvement ) Two (2) unexcused absences
Unsatisfactory ] Thres (3} or more unexcused absences

3. Attenda ipline:

Competent |5 No verbal or written reprimands

Needs Improvement [m] A verbal reprimand only

Unsatistactory O More than one reprimand

4. Any Other Discipline:

Competent O No warnings or written reprimands

Needs Improvement a No more than one (1) warning or reprimand
Unsatisfactory jm] More than one (1} warning and/or reprimand

and/er suspension
Cooperation

Qverall Training Attityde:
Outstanding Caomments
Exteeds Requirements
Compeatent

Needs Improvement
Unsatisfactory

nooarn
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Trainee’s Name: PHASE No.: Date:

Quality of Work

rts and Compl Work ignment Timely:
Outstanding O Comments
Exceeds Requirements
Competent |
Needs Improvemant O
Unsatisfactory a
Safety

lo Saf Procedures and Pglicies en Performin ark:

Outstanding Comments,

Exceeds Requirements

. Competent

Needs Improvement

agnooo

Unsatisfactory

Volume of Work
w Performance Un ormal Conditions;

Qutstanding Comments,

Exceads Requirements

Competent

Needs Improvement

oooono

Unsatisfactary

Job Knowledge
Emargency Work Performance;

Outstanding ] Comments
Exceeds Regquirements O
Competent a
MNeeds Improvement jm]
Unsatistactary ]
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Tralnee’s Name:

PHASE No.:

Date:

Use of Equipment and Material

rstanding of Mechani

Outstanding

Exceeds Reguirements -
Competent

Needs Improvement
Unsatisfactory

ing of Electri

Outstanding

Exceeds Requirements
Competent

Naeds Improvement
Unsatisfactory

onood

ooomno

ks Station/Reports Probiems:
Outstanding 0 Commants,
Exceeds Requirements O
Cempetent 0O
Needs improvement a
Unsatisfactory a
Training Progress
ndi zhanical Operation of Assigned Equi H
Qutstanding | Comments:
Exceeds Requirements [
Compstent =
Needs Improvement O
Unsatisfactory O

| Maintenance of Assign

Comments:

ration of A

Caomments:

ipment:

nding of Electrical Mainten f Assign

Qutstanding

Exceeds Requirements
Competent

Needs Improvement
Unsatisfactory

Q

C
dJ
0
C

Comments:

ipment:
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Trainea’s Name: PHASE No.: Date:

n ing_of Mydraulic and Pneumatic $
Outstanding O Comments:
Exceeds Requirements [J
Competent O
Needs Improvement [}

Unsatisfactory - a

— — PP

Number of "QOutstanding™: : X6 =

Number of "Exceed Requirements™: X4 =

Number of "Competent™: X3 =
. Number of "Needs Improvement™; X2 =

Number of Unsatistactory™: X1 =

TOTAL
Scors: / = *

.

Number must be rounded off to nearest tenth

If Average Scora is:

4.6 - 4.7 = Quistanding

3.6 - 4.5 = Exceeds Requirement
2.6 - 3.5 = Competent

1.6 - 2.6 = Needs Improvemeni
1.0 - 1.8 = Unsatisfaciory

Cperator’s Comment:

Signature: . Date! _. e
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Trainee’s Name: FHASE No.: Date:

Supervisor Assistant Commaent:

Signature: Date:

Trainee’s Comment:

Signature: Date:__

Supervisor Comment:

Signature: i . Date:

Department Supervisor Comment {if Needad):

Signature: Date:

{Attached additional sheets if nsaded)
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DEPARTMENT OF DRAINAGE AND SEWERAGE CPERATIONS
U.P.W.1II TRAINING SCHEDULE

NAME: SUPERVISOR:

SSN: TRAINING QFFICER:

GROUF No.: T.0.’s Phone Na.:

DATE OF EMPLOYMENT: ASSIGNED FACILITY/ROUTE:

Al seheduled dates should be based on the U.P.W.II's original date of employment
and accordance with our training outline. Every effort should be made to maintain the
schedule as close as possible to the dates listed below:

" POSSIBLEDATE | .

PHASE 1 {15t day) ORIENTATION

" PHASE M {181 two weeks!

©- PHASE ll'Tast |

PHASE Il (3rd month} CLASSES:
Basic Elecrricity |

Operatianal Safsty

Battery Maintanance

Policies & Procedures

U BRASE I Witeh TEST T

-{ " PHASE TH Hands-on TEST

PHASE IV (5th manth) CLASSES:
. Basic Electricity Il

Motors/Generators

Pumg Packing

' Bmaring Maintenange & Lubricatien
PHASE IV Writren TEST

“PHASE IV Hangsan TEST
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EVENT

. . EARLIEST"
'POSSIBLE DATE

DATE
GIVEN

RESULTS

PHASE V {7th month) CLASSES:
Recorder Systems Automation

Suction Lift, Elevation

Watar and Vacuumn Systems

Water Schematic Drawing

Vaguum Schemat:c Drawmg

: PHASE V Wiritten TEST -

“BHASE V Hands-on TEST.. - "]

PHASE VI (Sth month) CLASSES:
Aecard Keeping

Pump Classifications

Valve Classifications, Maintenance

Electrical Systems

Electrical Schematic Drawmg

" PHASE V1 ‘Written TEST

- PHASE VI Hends-on TEST |

PHASE' VI [11th month}

St AWrittan TEST -

" Hangs-on TEST =~

" Opetatioriét Satety Test

*» * + END OF PHASE | * * *
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PHASE
1

(FIRST TWO WEEKS)




PHASE | NE

The following duties are required to be performed by Utility Plant Warker il in this
phase of the Training Program:

A, General Housekeeping Duties:

Grass cutting and yard maintenance of facility - See Paragraph "C" betow
Cleaning of pumps, motors, generators, etc.

Cleaning of sump pits in general

Cleaning of wat wells

Cleaning of pipes, valves, and floors

Upkeep of building interior

Upkeep of building exterior

Cleaning and maintaining the air conditioning unit{s)

WNO O RN

B. Location of each facility as applicable to assignment

C. Upkeep of lawn maintenance equipmant

Proper mixing of oil and gasofine

Checking of oll

Changing of oil

Cleaning of equipment, included but not limited ta lawn mower, sprayer,
atc.

Replacement of weedeater line

PWh =

o

This phase of training is all hands-on work, and the instructions will be given to
UPWIis by their assigned operator. Individuals are encouraged to pay attention to the
work description and its requirement, and use the biank pages provided at the 2nd of
this section for taking field notes.

SAFETY P 1IONS

FIRST AID KIT: A suitably equipped first aid kit shall be on hand and immediately
available for use when an accident occurs, Familiarize yourself with the lecauan and

proper use of the first aid kit at your assigned facility.

FIRE FIGHTING: Everyone must know what to do in case of a fire. If proper action
is taken quickly, fires are less likely 1o cause damage and injury. Fire extinguishers are
located strategically in all of our facilities. Take tima 1o familiarize yoursealf with the

location of them and how to use them in case of an emargency.

Phase 1 - 1

TMO040.TIF



Electrical Safety

All empioyees are encouraged to use common sense when working around electricat
equipment and/or any other type of machinery. If you are naot sure of the danger
ahead please ask the station operator. DO NOT RISK YOUR LIFE!!

CAUTION

RISK OF ELECTRIC. SHOCK - .
' DONOTTOUCH @

CAUTION: To reduce the risk of electric shock, do not touch any equipment
without proper approvai.

THROUGHOUT THE FACILITIES YOU WILL COME ACROSS SAFETY GRAPHICAL

SIGNS. IF YOU ARE NOT SURE WHAT THEY MEAN ASK THE STATION OFERATOR.

Phase Il - 2

~

TMOCE1TIF



iz REMEMBER ==

ETectricity, enough to kill, will flow through any
metal or other conducting material that touches
eneggized equipment. Sometimes it will flow through
wood,

The hazard is such that no person should ever let any
object contact ENERGIZED electric equipment except
trained personnel using tools and equipment specially
made for this purpose, properly maintained, tested
and/or inspected.

When machinery, equipment or material touches electric

.equipment, all metal parts become electrified and are
dangeraus.

USE COMMON SENSE

* * * WHAT TO DO IN AN EMERGENCY * * *

If an accident occurs take the following steps at
once:

1. Keep everyone else away from equipment. )

2. Caution the personnel involved with the accident
not to leave the equipment, if possible, till the
proper authority is contacted. o

3. Call the emergency number, 911, and inform
appropriate supervisory personnel. Keep everyone
away from the equipment.
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IF AN
ACCIDENT
QCCURS...

\

\—,v_‘_./

V/

As much as wa’d like to eliminate accidents on the jobs, somatimes they do occur,
When an on-the-job accident happens, cartain procedures must be followed.

Each state or parish has unigue regulations regarding worker's compensation.
However, regardless of the state or parish, all worker’s compensation insurance
programs {covering all employees) have some features in common. Workers injured
on the job who pass a substance abuse screening test are fully covered for medical
costs. In addition, they are ¢ompensated for a pardon of their wages lost while
recuperating. Coverage also is provided for permanent disability and death. Your
supervisor or your personnel department should be able to explain the provisions of
the laws in your area.

{f an accident occurs, contact the proper facility/route supervisor so that the required

substance abuse screening ¢an be performed prior to any medical treatment unless the

injury is life threatening. After the victim is pravided for, take action 1o protect utllity

property. For example, if an auto accident occurs, after the victims are taken care of,
make sure the vehicle is protected from further damage, vandalism or theft.

All workers’ compensation regulations require that accidents be regorted premptly to
an employer. This enables the sssential paperwark to be processed quickly. Here at
Sewerage and Water Board, failura to promptly report an accident may be causs for
gevere disciplinary actions.

For more information about Board’s policy on Workers’ Compensation program see
Policy No. 11 in Board’s Policy Manusl. {See also Phase I}
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HOUSE KEEPING

Essential Rules for
Safety

Gouod housekeeping is an essential part of your work place. Many times each day we
find ourselves faced with trip, slip, or fall hazards related to poor housekeeping. Good
housekeeping is not only a safety issue; but it Is also an efficiency issue. Simply
stated, a clean, unciuttered work space will help prevent accidents.,

Everyone, regardiess of job title or classification, is responsible for keeping his or her

wark area glaan and unciuttered. It usually takes only seconds to replace 1ools in their
regular storage place after & task Is done. It takes much longer to replace & day’s
warth of tocis at the end of the day. Replacing tools immediately after use increases -
efficlency. Have you ever spent time looking for a tool that was laying in a pile of
tools 7

Paople feel more productive in 2 clean work place. A clean work place looks and feels
inviting. But remember, good housekeeping is a team effort. Don‘t walk by a
hazardous mess simply because you did not put it there. Take a moment and clean
it up.

Although you may have a habit of cleaning your area periadically, it is a good idea to
have a daily and weekly cleanup session. Some additional housekeeping can always
be accomplished at the end of the day and end of the week.

" Good housekeeping is an important compenent of every safsty program.
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The employees are required to be thoroughly familiar with the following
departmental policies and procedures since they will be tested on them:

ATTENDANCE

It is your responsibility to learn and follow the esteblished Board's and Department’s
attendance policy. As an employes, you are expected to coms to work regularly and
on time on your scheduled days of work. Whether you are assigned to shift work, or
straight day work, your attendance is important to this department, as we have a
limited number of employee pasitions.

If you are a shift worker, you know your watch scheduies well in advance. The
personne! that you relieve depend on you to arrive at work on time. When you are
late, or absent, it becomes necessary to schedule someone else to wark in your place.
Often this is an inconvenience to your fellow workers. Chronic tardiness or
absenteeism will result in disciplinary action(s).

- Employees assigned to day work also have an obligation 10 be on timse, as the

scheduling of personnel on routes i$ dependent upen the employees that are present
on any given day. Your absence places a burden on your fellow workers wha must
carry out your work during your absence.

Tardiness costs you a lot mors than the actual amount of time that you are tardy.
When you are docked time for being tardy, you are placed in a "no-pay” status for
that amount of time. If you do not have a full eighty {80} hours of paid time during
a two week pay period, you do not earn annual or sick leave for that period.
Consequently, baing ten {10} minutes late costs you 8 hours of lsave in addition to the
iost pay for the time involved | °

Chronic tardiness will result in discipiinary action as dictated by Sewerage and Water

Board poiicy, which inciudes suspension with noc pay and eventually dismissal from

the Board. Please be advised that a poor attendance record while in probationary
status may be cause for your dismissal prior to the end of your probationary period.

The Operation’s departrnental attendance policy follows on the next few pages.
Should you have any questions concerning the attendance policy, you are encouraged

to speak to supervisory pergonnel to get the proper answers.
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ATTENDANCE REPORTING PROCEDURES
Department of Drainage and Sewerage Operations

This procedure is established as instructed by the Executive Director in the Board’s
Attendance Policy which baecame effective July 15, 1985, All rules and regulations
established herein are asligned with the Executive Directer’s palicy and with the Civil
Service Rules.

N Sickleave

A) Any empfoyeg wno is unable to report for work must notify this
department of his/her inability to report on a gdaily hasis.

Raeporting must be dane as fallows:

1st Day Of Sick Leave Usage

Shifts scheduled to begin between midnight and 8:00 AM must report no
later than one {1} hour prior to their scheduled start of shift.

Shifts scheduled to begin between 8:00 AM and midnight must reportno
fater than two {2) hours prior to their scheduled start of shift.

Non-shift smployees must report no later than one {1) hour prior to their
scheduled start of work,

2nd And Al Continuing Days Qf Sick Leave Usage

All shift workers must report nc later than eight (8} hours prior to the
start of their assigned shift.

All non-shift smployees must repart no {ater than one {1) hour pricr to
their scheduled start of work each day.

tning T rk Frol lck Leav

All shift workers must report their intent to return to work ne iatef than
gight (8] hours prior to the start of their assigned shift.

All non-shift employees must report their intent 10 return to v k 1D fater
than one (1) hour prior 1o their scheduled start of work.

If you are out sick the day before a scheduled annual leave gay. you
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C}

must follow the returning from sick ieave procedure, as sick leave takes
precedence over annual laava.

Nota: Any reporting calls received after the time specified above wiil
result in the empioyee being considered to have not calied and
disciplinary action will be taken in accordance with the Executive
Director’s attandance policy.

All sick leave calls will be received at the following locations:
Drainage Operations East Bank

Notify the on duty operatar, pnot the U.PW.UI at D.P.S. No. 1
(865-0580). The operator at D.P.S. No, 1 will record the employee’s
name, address, telephone number, and nature of iliness in accordance
with our sick leave reports. The operator will then notify the appropriata
supervisor, assistant. Al Sick leave calls received fram shift empiovees
will be referred to the appropriate supervisor assistant. Alicalls received
from shift employees after normal working hours shali be immediately
referred to the on-call supervisor assistant.  All calls received from
non-shift employees will ba refsrred to the appropriate supervisor. If
unable to contact D.P.S. No. 1, contact any other drzinage station and
reguest them to relay the message via radio.

Sewerage Operations East Bank

Notify the on duty operator, not the U.P.W.11, at S.P.S, "A" (§85-2420).
The operator at S.P.S. "A" will follow the procadure stated abeve for the
operator at 0.P.S. No. 1. If unable to contact S.P.S. "A", cantact any
drainage station and request them to relay the message to S.P.S. "A" via
radio. ’

Drainage And Sewerage Operations West Bank

Notlfy the an duty operator at D.P.S. No. 13 (685-2415), The operator
at D.P.S, No. 13 wili follow the procedure stated above for the operator
at D.P.S. No. 1. if unable to contact D.P.S. No. 13, contact any other
drainage station and request them to relay tha message to D.P,S. No. 13
via radio.

The individuai that is authorized to accept sick leave repors as
established above must fill out one of our "Sewarage And Water Board
Absence Reports” for each call received. These reports must de
completed accurately and legibly as the information contzined in these
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A

A}

B}

C)

reports will be used to verify the employee’s iliness.

The originat "white copy"” of ail Seweraga And Wster Board Absence
Reports” must be submitted to the appropriate superviser no later than
the next working day following the employea’s initial report.

The carbon "yellow copy” of all “Sewerage And Water Baard Absence
Reports” must be submitted to the appropriate supervisor no later than
the next working day following the employea‘s return from sick leave.
Any doctor’s statements submitted by tha employee shoutd bea given to
the appropriate supervisor assistant. The employees submitting the
doctar’'s raport is responsible for the proper and timely submittal of these
reports to the supervisor assistant.

al e

All raquests for one [1} day or a fraction of a day of annual leave must
be submitted in writing to the appropriate supervisor no less than twenty
four (24) hours prior to the time requested for (eave,

All request for mare than one {1) day of annual leave must be submitted
in writing 10 tha appropriata supervisor no less than five {5} working days
prior to the time requestad for leave.

Any annual leave requested for emergency purposas must be verbally

- approved by the appropriate superviser. Annual leave granted for

emergencies must be noted as such on the employee’s time sheet by the
supervisor granting said leavs,

Note: Any request submitted past the specified time will result in
automatic denial of the reguest. Dus to the importance of the our jobs
in Operations Department the number of employees granted annual ieave
per facility and/or raute, per watch, will be at the discretion of the
supervisor.

Eunaral Leave

in the avent it bacomes necessary for an empiayee to take funeral leave for the
death of a family member as specified in the Executive Director’'s atiendancs
palicy. the employee must contact hisfher supervisor pricr to the start of hislhgr
leave usage. The supervisor must be informed of the exact datas leave is
requested and the date the employee plans to returm to work.

The supervisor may require the employee ta produce documentation 10 verify
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V)

Vi

Vi)

vin

the relationsnip of the employee and the date of death. Said documentation
must be submitted to the supervisor upon empioyee’s return 1o work.

Le ce

Any leave of absence, for any reason must be submitted to the suparvisor in
writing prior to the start of the requested leave, and will not be approved until
appreval has been granted through the chain of command {by the Executive
Director and/or General Superintendent) depending on the reascn for the leave.

_gjxil Leave

In the event it becomes necessary for an employee to take civii leave as
specified in the Executive Director’s attendance policy, the employee must
contact his/her supervisor immaediately upon receipt of a subpoena, notice of
examination, or othar notica to report.

The supervisar must require the employee to produce documentation of his/her
appearance on the times and dates feave is granted. Said documentation must
be submitted to the supervisar with the empicyee’s time. sheet.

Military Leave

A} Any employge requiring military leave for weekend drilis, e.g. shift
warkers, must preduce a schedule signed by his C.Q. giving the
supervisor six (6) months agvance notice prior to the use of military
leava,

B} Employees requesting military leave for two (2) week active duty
assignments, e.g. summer camp, must make these requests In
accordance with our annual leave section of this procedure. In addition
to ths annual leave requirements, the supervisor must require the
employee to produce a copy of his/her orders placing him/her on active
duty. A capy of these orders must be submitted ta the supervisor as
suon as possible.

lgyees injured On The Joh

A) Employees injured on the job that require absence from work must report
their absence to their supervisar following the procedures outined for
sick leave. This reporting is in addition to any reporting reguirements to
aur Claims Department and/ar Dagtor’s office. Daily reporting may be
waived by the supervisor if proper medical documentation is supplied and
the absence will be prolonged. Employees failing to follow the sick leave
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Vil

reporting procedures will be subject to disciplinary action in accordance
with the sick leave provisions of this policy and the Executive Director’s
Attendance Policy.

B) All an the job injuries must be reported in accordance with Sewerage
And Water Board Policy Nos. 11 and 61 and a written accident report
must be submitted to the department head within one (1} working day
of the accident. Failure 1o follow the proper procedures may be cause
for severe disciptinary actions.

C) Employess, who are absent from work due to an on the job injury, will
not be allowed to return 1o work until they have odtained a "Return to
Work" clearance form fram Board’s Risk Management Department. Said
form must be submitted 10 the empioyee’s supervisar pricr to the
employee being allowed to work, |f seid form is not produced upon
return to work, the employee may he shown as no pay {unauthorized
leave) for the time missed while obtaining the required form and in such
cass will be subject to disciplinary action in accordance with the
Executive Director’s attendance policy.

Emplovses Reporting Late For Waork

All employees reporting for work after their scheduled start time will be shown
leave without pay for the time missed and will be subject to discipiinary action
in accordance with the Exscutive Director’'s Attendance Policy.

If the employee reports within thirty {30} minutes after the scheduled start of
his/her shift, he/she will be allawed 1o work the remainder of his/her shift and

will receive na pay for the time missed.

It the employse reports after thirty {30) minutes past his/her scheduied start of
shift, he/she will ngt be allowed to work tha remainder of his/her shift and will
receive no pay far the entire shift. Howevar, the disciplinary actiun wit reflect
the employee’s tardiness, the time he/she reported, and the fact that he/she
was not allowed to work.
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DRESS CODE

Drainage And Sewerage Operations

This procedure is intended to advise all employees of their responsibility with ragards
to proper dress and uniform to provide safe working conditions.

1)

2}

3}

4)

8)

6)

7

Every employee must wear their proper uniform at all times. No undershirts,
tank tops, or shorts can be substitutad for the uniform.

Every employee must have their shirt tucked in their pants at al times, unless
the shirt is snug fitting around the waist.

No cne is allowed to wear shart pants. Pants must be uniform pants, long
enough to reach the ankles. No baggy pants or skirts that can get caught in
machinery will be allowed.

Board provided safety shoes must be worn at all times, and must cover the foot
completely. No one will be allowed to wear sandais, clags, thongs, or similar
type footwear at any time.

Hair exceeding coilar length must be tied up, or covered with a hat or cap 50
that it cannat get caught in machinery.

Rags and other lcose articles should never be carried in the pockets or tied
around the waist or beit lcops, as this is & safety hazard.

Employess issuad uniforms and/or safety shoes are required to wear them while
an duty.
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SCHEDULED WORK TIMES

This procedure is establishad in accordance with the June 22, 1882 memo from the
General Superintendent and is intended 1o advise all employees of their responsibilities
with regards to their scheduled times of work.

All employees are expacted to be on the job ready to work at the times specified
herein. Any tardiness and/or failure to report at the specified times will be subject to
loss of pay and disciplinary action in accordance with the Sewsrage And Water
Board’s attendance palicy.

All Non-8hi loyee

All non-shift employees are expected to work from 7:00 AM to 3:30 PM
Monday through Friday, except for official holidays as designated by the
Sewerage And Water Board. Lunch time is scheduled from 11:45 AMto 12:30
PM. Any deviation from the scheduled lunch period must be approved by the
employee’s supervisor who will arrange & comparable lunch periad.

The depariment head may, when deemed to be in the best intersst of the
overall operation and the Board, grant permission for certain non-shift
employees to work other schedulss. However, the schedulas must comply with
the time frame shawn above, e.g. 8.5 hours per day with 0.75 hours scheduled
for lunch.

All Shif

All shift employess are expectad to work a 8ix (8} days on, two {2} davs off
rotating shift of sight {8) hours per day. All employeas 8re expectad 'n report
prior to the start of their shift and are expected to be prepared o acuept the
shift raspansibilities at the scheduled start time. Scheduled shift start times are
as follows:

11:00 PM to 7:00 AM
7:00 AM to 3:00 PM
3:00 PM to 11:00 PM

Relief one half (1/2} hour prior to the scheduled start time will be allox{veq
without specific permission; however, relief prior to the one half {1/2; bouwr imit
will not be allowed without permission from the supervisor.

All shift workers wark 2ight (8) hours per shift. No specific lunch ‘dinner ume

Phase {1 - 13

TMOOZ2.TIF



is scheduled for shift emplayses; however, a reasonable lunch/dinner period is
allowed, when possible, during the shift, Shift workers will not be allcwed 10
leave their assigned faciiities while on duty for any resson, inciuding to buy
food unless permissian has been obtained from a supervisor or supervisor
assistant.

All shift employees ara expected to be on work site at al timeg during their shift
and permission must be obtained from thelr dapartment supervisor
assistant/supervisor to leave their assigned facility at any time and for any
reason during their shift. If it becomes necessary for a shift employes to leave
his/her assigned facillty due to illness or cther emergencies, the on duty
operator must contact the appropriate supervisor assistant/supervisor. The
supervisor assistant/supervisor will determine wien the employse can leave the
facility, and he/she may require the employee to remain on site untii a relief
employea arrives. Under no circumstances, unless the employee is gravely il
and must be rushed to a madical facility, wiil an employee be allowed to leave
hisfher assigned facility without permission from his/her supervisor
assistant/supervisor.

All shift employees are expected to work their assigned shift and permission
must be granted by the department supervisor assistant to change their shift
schedule (e.g. swap watches). Hequest for permission to change shift
schedules must be made in writing stating the reasons for such request.
Permission to change days will not be granted under any circumstances,

* * * END OF PHASE Il * * *
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PHASE NI O N

The follawing duties are required to be parformed by Utility Plant Worker  in this
phase of the Training Program:

A, Lubrication of the following equipment as follows:

Pumps

Motors

Ganerators

Sump pumps

Vaives

Vacuum pumps

Air compressors {if applicatle)
Mechanical floats
Ventilators and blowers
10. Types of oils and greases
11. Frequency of checks

12. Proper method of checks
13. Adding of oii or grease
14. Changing of oil

18, Clean up after lubrication

CONBOLLN

B. Proper disposal of ali cil-based waste products
C. Performance of sll housekeeping duties ynsupervised
D. Operation of auxiliary equipment

1. Trashcutters

2. Booster pumps

3. Hydraulic-operated gates
4, Moator-operated gatss

5. Screen cleaners

E. General routine maintenance of facility
1. Replacemant of light bulbs
2. Replacement of protective guards and/for glass
3. Painting of equipment and/or building :
a. Proper cleaning and surface preparation for painting

b. Priming of all metallic, woad, and masonry surfaces for painting
c. Color coding of equipment and piping

F. Cperational Safaty )
1. Signing out equipment for repair or maintenance
2. Testing equipment for safety and proper operation
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3. Use of safety equipment
4, Reporting of accidents

G, Battery Maintenance
Charging equipment
Hydrametar checks
Cleaning

Refiiling

Purpose

ahLN

H. Basic Efectricity | {Direct Current)

I Palicies and Procedures; The following pclicies will be emphasized thru

classroom training; however, individuals are raquired to become familiarize
themselves with all gglicies, both departmental and Board wide:

1. Departmental Policy | {(Attendance)

2. Departmantal Policy IV (Training)

3. Departmental Policy i1l P {Reporting of Accidents)

4, Attendance Policy [Board Policy No.20)

5. Carrying Weapons on Sewerage and Water Board Property (Board Palicy
No. 29}

6. Substance and Alcoheol Abuse Palicy (Baard Policy No. 67}

7. Work Place Search Policy (Board Policy No. 80)

8. Workers’ Compensation (Board Policy No. 11}

9. Grievance procedure {Board Policy No. 28)

10. Safety {Board Pelicy Na. 77}

Training Classes: The fallowing classes will be heid 2nd Tuesday every month
for this phase of training as scheduled below:

Basic Electricity | {DC) 7:0C - 9:00
Operational Safety 9:00 - 11:00
Battery Maintenance 11:00 - 1:00
Policies and Procedures 1:00 - 3:00

symbol which maans those topics are intended specially for Sswerage
Operations personnel,

Please note that certain topics in this section of the manual are indicated by EE
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BASIC EL CITY |

An understanding of electrical fundamentals will enable you ta do basic repair and
maintenance work yourself. Many people sny away frem electrical work, usually due
to ignorance of basic electrical principles. Once the ignorancae is replaced with
knowledge, electrical maintenance and repair hacomes easy, and safe.

Whatever the job you are to perform, you will do it better if you have prepared
yourself with a fundamental knowiledge of slectricity. When you know how an eiectric
current flows, the wiring of a light fixture becomes logical and meaningfui, When you
understand why a fixture is “grounded" {having a direct connectian to the earth),
some of the safety rules that apely to all slectrical work will bacome obvious. And
you will find a fund of directly useful information once you learn the meanings of a
small group of terms: amperes {amps}, volts, resistance, watts and cycles.

What is "Elactricity"?

In one sense, slectricity is what the worid is' made of. Every speck of matter,
insluding the substance of your own body, contains small particlss of electricity.
Some particies are said to carry a "positive” electric chargs, others a "nagative” one.
The flow of these particles {called electrons) between two points constitutes a current,
However, except in special superconductor materials, electrons do not flow freely, as
there is a certain amount of resistance in any material. The amount of resistance
determines whether the material is considered a conductor or gn insulator. Resistance
is measured in OHMS.

A conductor will gllow the movement of electrons with the slightest voltage. In
conducters with high resistance, few electrons will move. Conductars with low
resistance aliow many slectrons to flow with very small voltages.

In insulators, such as certain ceramics, giass and plastics, the electrons are tightly
bound, and will not move until the voltage is very high, typically thousands of volts.
This is why insulators are used ta contain electricity safaly.

All the measurements of electricity refer to this stream of electron flow. ‘An ampere
is the measurament of the volume of flow, a volt is the farce that makes it flow, and
3 watt measures its power to do work.

An electric current travels with lightening speed, 188,300 miles per second'along ]
copper wire, but individual electrons do not - they amble along at tess than an inch per
sacond. The current streaks through the wire because the electrons jostle each other
all the way.
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This action can best be understood by imagining & pipe completely filled with goif
balls. If an additicnal bak is pushed in at one end of the pipe, a ball will pop out
almost instantly at the other end. Simiiarly, when a distant power plant forces
electrons into one end of a wire, cther electrans almost immediately come out at the
other end to light a light bulb or start a meter, etc,

Ampearage is not just a measurement of electrons, but the pumber of electrons that
flow past any point in a wire each second, just as gallons per second measure the
flow of water through a pipe.

The water analogy also helps to explain the unit called "velts", for voltage is ta
alectricity what prassure is to water. The higher the pressure at the source, the
greater the flow of water that is forced through a pipe. Similarly, the higher the
voltage, the greater the tiow of electrons through z wire,

Watts, the third major measure of electricity, is the rate at which a device consumes
(uses) electrical energy, and energy is what you pay for when you uss electricity.
Many devices, such as small appliances will have their wattage marked on them.
Other devices, such as fuses and motors, are rated by the current they carry,
amperes.

Total enargy consumption depends an how long an electrical device is kept running,
and is calculated by mutltiplying the power {expressed in 1,000 watt units cailed
kilowatts - kw} by the time in hours. The result is a number that is labeled kilowatt-
hour OR {kwh). As an example, if you use a 1,000 watt heater for exactly one hour,
you will use exactly one {1} kilowatt-hour.

There is a direct relationship betwsen voltage, current and resistance in a
circuit. Voltage is equal to Currant times Resistance.

Thera is also a direct relationship between wattage, voltage, and currant na
circuit. Wattage s squal to Voitage times Current.

AC and DC: Twao kinds of cur

The measures - volts, amperes, watts and kilowatt-hours - apply to all forms of
glectricity, whether from a battery, a transformer or 2 wall cutiat. But the source of
the current makes a crucial differance. The current produced by batterias is a direct
current (DC}, which flows in only cne direction, One side of the current is “positive”,
the other side is "negative”.

The current that is. primarily used to power electrical devices is siternating cufrent
{AC), a current that rapidly 2nd repeatedly changes its dirgction. The current w;l] go
from a zero voltage to the maximum voltage of the system in 3 "positive” direction,
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back ta zero, then go 10 the maximum voltage in a "negeative” direction and back to
2ero again. This makes one complete cycle of AC. This topic will be discussed in the
next phase of training program.

The power supplied by our local utility companies for use in homes and businesses is
60-cycle current, which is'also expressad as 60 Hertz Hz.). The cycles are per each
second, so every second the current flows first in one direction, then in the opposite
direction, making 60 complete cycles in each second.

Here at the Sewerage and Water Board, we use not only the 80 Hz. powar from the
local wtility companies (NOPSI, and LP&L}, but we aisa generate our own power at 25
Hz., which means the current changes direction 25 cycies each second. You can
notice this slower cycling by abserving many of the light bulbs that are operating at
25 Hz. They seem 1o flicker, rather than having a constant glow as with 60 Hz.
power.

A Bit of Elactrical History

Back in the 1880‘s when the United States was bacaming "electrified”, thera was
much debate as to which system, AC or DC, would be used to supply the country.

Thomas Edison had perfected 8 generation and transmission systam that could power
anything from a light bulb to a street car with direct current. The only drawback to
his system was that the power could only be transmitted a mile or two. This would
mean needing power staticna in practically every neighborhood.

However, George Westinghouse, who was Edison’s chief rival, had a new group of
inventors-and engineers working for him that insisted they could transmit electricity
over hundreds of miles, if they sent it out in alternating current. The individual who
is known by few, yet is considered to be the "father™ of AC systems, is Nikola Tesla,
a Russian immigrant !

Though DC was the scurce of electricity in many parts of the country until after World
War I, all electricity supplied to homes and businesses is now AC because of the
necessity of locating central power stations far from some ot the points of use.

A great amount of elsctric power for running our pumping equipment at Water Board
is produced by the Board’s power generator plant. Generators that provide much of
the power for pumps throughout the city are located at the S&WB power plant. The
power plant maintained and operated at the Main Water Purification Plant has a
61,000 kilowatt hour capacity at 6,600 voits, an output sufficient to serve the
electrical needs of a city of approximately 80,000 people like Lake Charles. The
powver is transmitted to various facilities around tha Board by means of underground
electrical cables (feeders) which are not subject to lightning, wind, and other hazards
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that cripple overhead transmission lines and cause power failures. Reliability of
facilities is therefore increased.

Grounding

To guarantee that the white wire is at the same voitage as the sarth, it is installed
with direct connections to the sarth, thus the term "grounded”. This is done by
connecting the white wire to a metal bar in the service panel. This metal bar in turn
is bonded to a metal plumbing pipe leading to an underground water supply, or
connected directly 1o a pipe or metal stake driven deep into the ground. Consequently,
that side of the circuit will always be at the same voltaga as the sarth, keeping it
neutral.

The bare wire - or sometimes green coated wire - serves as an extra safety device. It
guards against mistakes in installation and alsc against deterioration. All electrical
devices gradually become worn, and when they are worn they are patentiafly
dangerous. After repeated uses, their parts break and their insulation may crumble or
wear thin. The current that should pass through them can leak from its normal path.
The lesk may cause a spark or generats intense heat, raising the possibility of a fire.
It may also cause & 120 voit potential to he appiied to something you might touch that
would normally be safe.

To ensure that a leak does not hecome dangerous, the bare wire is connectad to a
grounded wire of the incoming power supply (thus, it is grounded itself), and it is
securely fastened to every possibla point of leakage - that is, 10 svery box in the
circuit and in many modern installations, to the metal frames of switches, receptacies,
light fixtures and many large and small appliances.

Supposs that a switch is incorrectly instalied, or a bit of the axposed end of a black
{hot) wire is making contact with the outlet box. Immediately, the entire box can
becomse hot and a potential source of shock or fire. The bare grounding wire protects
the facility and people in it by completing & new clrcuit fram the hot side to ground.
Since there is No use of electrans by an electrical device, the new circuit is called a
"short circuit™. Thea surge of electrons wiil pass through the bare wire back to the
service panel causing a fuse to blow out or a circuit breaker to trip.

Fuses and circuit breakers are simply automatic electrical devices that interrgpt current
flaw whenever it excaads a specitied limit. Until a problem suc'h a's described apuye
is found and corrected, repiacement tuses will blow, and reset circuit breakers will trip

aut again.
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Circuit Protectors

To protect you against fire or electrical shock, every electrical circuit includes one or
the other of two types of safety devices - a fuse or a circuit breaker, They operate
somewhat differently but serve the same purpose - to shut off the slectricity to a
circuit when the circuit carries more current than it is intanded to.

When teo much current flows through a fused circuit, the fuse "blows" - that is to say
the metal strip that provides continuity through the fuse melts, thus creating an
"open" circuit. The fuse must be replaced befare current can flow through the circuit
again. If upon replacing the fuse the new one blows, an inspection must be made to
determine the cause of the current overload in the circuit.

Most modern day circuits are protected by circuit breakers. Clreuit breakers function
as switches that snap open (trips) when the current in the circuit exceeds their rating.
Once the overioad condition has ended, tha circuit breaker can be reset manuslly. As
with the fuse, should the same breaker trip out again soon after ressiting it, an
inspection of the circuit is deemed necessary.

The exc2ss current that causes fuses to biow, or breakers to trip, can arise in twa
ways:

A. An overicad; usually the resuit of plugging in 100 many devices intc a single
circuit, or trying to operate a device that draws more current than the circuit is
designed to handle. This excess current could produce enough hear to start 8
fire; befora it can reach that point, the circuit opens via the fuse or breaker.

B. A short-circuit; perhaps caused by worn insulation that lets bara wires touch
each cther 1o the grounded frameg of an outiset box, or electricai device. This
condition introduces the danger of shock ar electrocution and produces &
heavy, heat generating surge of current.
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Fuses are marked with the maximum in amperes ("AMP" or "A"} they permit. All have
metat strips that melt when heated by excess current. The piug-type fuse is the type
most people are familiar with, as it has been used for so many years in home service
panels. A time-delay fuse has a spring to support the strip and keep it from breaking
if softened by a brief surge (such as many devices carry upon starting). Only if the
excess current lasts will the strip melt to blow the fuse. The "S” type of plug fuse has
a ring adapter - in different threads for different amp ratings. This was done to
prevent the use of a fuse of the wrong rating being used in a circult.

Cartridge fuses are generally used for higher currents than the typical "house” circuit
is designed to handle. They hevs "capped” or “blade” type ends that go into different
fuse hofders than the plug type. Special tools must be used to remove and replace
these type of fuses. '

Never replace a fuse or circuit bteaken{ with one that has a higher amp
rating !!! ' '

Doing so defeats the ability of the fuse or breaker to act as a safety
device for the circuit.

Diftarent Types of Fuses
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Basic Electrical Safety

Electricity can cause a firs when its normal passage is impeded by a break in a wire,
or a faulty connection, so that it generates intense heat. It can shock only when
permitted to flow fram a supply wire to a neutral wirs or ground where there is ne
voltage. This difference in voitage tpotential) is what gives a jolt to anyene touching
g live wire and a neutral wire, or grounded object that allows electricity to flow to
earth. That individual literally makes him/herseif a part of the electrical circuit.
Current passes through a body whose meist internal tissues are geod electrical
conductors just as it would flow through a copper wire. Obviously, it is impossible
1o get a shock if no electricity is present.

"Armed with this basic knowlsdge, and having a healthy respect for the potential

danger in electricity, you should be abis to safely check circuits, some electrical
devices and make minor repairs. Electrical repairs can be made in safety if you follow
the one cardinal rule for electrical work of any kind: make absciutely sure that the
device, or circuit you ara going to work on contains no current. Do this by using a
valtage tester known to be in working order. To ensure that it is in working order,
test a kngwn live circuit first. .

When you have positive proof that the tester is in good working order, you can then
check a circuit to make sure it is not hot. NEVER USE A “CONTINUITY TESTER" TO
CHECK FOR VOLTAGE!! The continuity tester is used to check fusss once they have
been removed from the circult.
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Use and Maintenance of Waet Storage Batteries
What is a wet storage battery?
A wet storage battery is an electro-chemical device that provides direct
current (DC) electricity. Qur facilities normaily uses lead-acid batteries of the
lead-antimony type. Each of these batteries consisis of one or mare cells.

The following are the basic cemponents of a lead-acid call:

A, Element
B. Cell Covers
C. Csll Jar

D. Electrolyte (a liquid}

Tha electrolyte solution in the battery serves as a catalyst for the electro-
chemical reaction that takes place inside ths battery. All lead-acid storage
batteries are rated for a certain acid content in the electrolyte soiution. This
rating is given as the “nominal specific gravity"” for the battery. The "naminal
specific gravity™ of a cell s that value of specific gravity at which the cell is
designed to operate when fully charged. The “nominal specific gravity" is
normally given for a standard temperature of 77 degrees Fahrenheit (77°F)
which is equivalent to 25 degrees Celsius (25°C}.

An slectrolyte’s specific gravity mesasures the acid content In the electrolyte.
It compares the weight of the acid solution to an equal volume of water. Water

has a specific gravity of 1.000. An electrolyte with a specific gravity of 1.215

would weight 1.215 times as much as an equal amount of water,
What Are Wet Storage Batteries Used For?

Qur facilities uses wet storage batteries for two (2) mzain operaticnal purposes:

A, As a power source far controf circuitry.
B. As the "back-up” power source for communicator radios.

‘The radio battery is a 12 volt. 6 cell battery and has a "nominal specific
gravity™ of 1.265.

The control batteries are actually a set of twenty (20) batteries. Each individual
battery contains three (3) cells. Each cell is rated at 2.15 volts. The barteries
are connected in "series” giving a combined voltage of 129 {20X3X2.1 5=128)
voits of D.C.
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Both the radic battery and the control batteries are normally of the lead-
antimeony class. The “nominal specific gravity” of the control batteries is
1.215. The contro! battery set can operate effectively at a voltage as low as
116 volts for a short period of time, This means that the control system couid
function temporarity with 18 (116/3/2 = 18} batteries. However, for extended
use, 20 batteries are required,

Effects of Temperature ¢n Battery Performance

Battery output capacity is reduced when the battery compartment temparature
is consistently below 77 degrees F (25 degrees C). Barttery life expectancy is
shortenet when the batteries are situated in a compartment where the ambient
temperature is consistently above 86 degrees F (3C degrees C).

The viscosity, or thickness, of an electrolyte solution effects the diffusion rate
of the acid threugh the pores of the battery plates. Viscosity doubles as the
efectrolyte temperature drops from 77 degreas F to 32 degrees F (freeze). If
the temparature continues to decrease, the viscosity increasas at a faster rate
causing the battery to dischargs faster. )

As the temperatura rises above 77 degress F, tha viscosity of the eisctrolyts
decreases, allowing for faster diffusion through the pores of the plates. As this
happens the amount of current needed to maintain the batteries at full charge
inereases. This reaction makes for excessive wwear on the piates and a
raduction in the battery life expectancy. .

For the best performance and life axpectancy, wet storage batteries should be
operated in a temperature range between 59 degrees F and 86 degrees F.

Ventilation of Battery Compartrment.

The electro-chemical reaction in wet storage batteries releases Rignly expiusive
hydrogen and oxygen gases. These gases are released through the vent piugs
in the battery tops. Sufficient ventilatian should be provided in the battery
compartment. To accomplish this, the air .in the comparirant 1iusi be
completely exchanged at least 3 or 4 times a day. This air exchange s usually
accomplished either with exhaust fans, louvers, or both if the Latleries are
locatad in a enclosed compartment of rosm.

Maintenance of Wet Storage Batteries
The life expectancy of a wet storage battery of the iead-aciy type depends

heavily on the thoroughness and frequency of maintenance purfarmad o it
during its’ service life.
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A battery’s condition can ne dstermined by analyzing the specific gravity )
readings in the battery log. When the readings show a steady decline over a :
period of time, that is an indication that the battery is failing. If the readings

show no decline and the plates appear to be mechanically intact, this indicates

that the battery is performing up to its expected capacity.

Maintenance should be performed on the batteries in the following segquence:

Take the Specific Gravity Readings

A,

B. Record Readings

C. Add Distiiled Water As Needad

D. Clean the Battery Casings and Terminais

E. Recharge the Batteries (equalize charge on a rectifier)

F. Check Conditions of Battaries After Recharge By Taking Another Spacific

Gravity Reading

Safety proceduras must be abserved at all times when handling or performing
maintenance an batteries.

A, Specific Gravity Readings

In generel, it shoutd be noted that tamperature and electroiyte ievefs both )
have bearings on specific gravity readings. Also, the amount of charge ) )
on the batteries at a given moment affects the specific gravity readings.

Specific gravity readings are taken with a hydrometer syringe. The
readings on the hydrometer are meaningtess uniess the temperature of
the electrolyte solution is also considered. A compensating scale is
included on some hydrometers. Depending on the wemperature of the
slectrolyte, points are either added or subtracted from the cbserved
reading on the hydrometer.

If distilled water has just been added to the electrolyts, the true specific
gravity reading cannot be obtained until the water has had time to mix
in with the electrolyte. When first added, water tends to float on top of
the electrolyte solution because it is lighter,

Specific gravity readings decreass as the battery goes through its normal
discharge process. The readings also giminish, though only by a few
paints, over the life of the battery.

Specific gravity readings must aiso be corrected for decreases in

slectrolyte levels. When the electrolyte level drops to 1/4" pslovxf the
high levet mark on the battery casing, the specific gravity reading will be

Phase Ill - 12

TMCO70.TIF



approximately & points {.006) highsr than the reading it would normaily
be at the high mark.

Specific gravity readings for the radio batteries should range from 1.25¢
to 1.275. Control battery readings should be between 1.200 and 1.225.
Readings baiow the respective rangss for each of the batteries indicste
unsatisfactory perfarmancs of a given ceil. Areading of 1.100 indicates
& completely discharged or "dead™ ceil.

When taking hydrometer readings, always hold the syringe vertically and
make sure the float is floating freelv with no pressure applied on the
bulb. Always return the alectrolyte in the syringe to the call frorm which
it came. The base of the hydrometer syringe should ba pressed firmly
against the cell opening of the battery when returning the solution to
prevent the slectrolyte from splashing. .

Recording of Readings

A complets recorded history of the battery operation is most desirable
and helpful in obtaining satisfactery performance. Good records will also
show when cafrective actions may be required to sliminate possitle
charging, maintenance, cr environmeantal probiems.

After the specific gravity readings ars taken, they should be entered in
the battery log book. Care should be taken to match the readings with
the respective cells. All cells shauld be numbered, then the readings
entered in the log should correspond by number to the celt from which
they were taken. (See record keaping)

Addition of Distilled Water

Only distilled water should be added to the batteries to bring the
eisctrolyte level to the proper height. The proper level is between the
high and iow markings on the battary case. Naver fill above the high
level mark or allow to drop below the low lavel mark. For best
pertormance, the electrolyte solution should be kept at the high evel
mark.

Distilled water must be added to the slectrolyte solution because of
evaporation and the losses resulting from the breaking down of the water
molecules through the electra-chemical process that occurs during the
normal operation cf the batteries. The water meiecules are broken down
into hydrogen and oxygen gas, and released through the vents in thetap
of the battery casing. As a result of the emission of these gasses, the
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elgctrolyte level drops.
Cleaning of Battery Casings angd Terminal

Wipa the outside of the ceils as necessary with 2 water-moistened cloth
te remove dust and ordinary dirt. If alectrolyts is spilled on the tep of
the casing, nautralize it with a cloth moistened with a solution of baking
scda &nd water mixed in a proportion of one pound of baking soda tc
one gallon of water. When the fizzing action stops after the soda
solution is applied, wipe with a water-moistened cloth ta remove all
traces of soda.

Never use solvents, detergents, or other cieaning compounds or olls,
waxes, of pelishes on the plastic battery casing or covers. Such material
may have a reaction with the plastic causing it to become brittle and
crack.

Always keep the terminals and posts corrosion-free by coating them with
a corrosion-resistant oil or grsase, or a product made spacificaily for that
purpose. The terminais and posts ray be cleaned with the water-
moistened cloth, provided thatthe corrosion-resistant substance is added
sfter cleaning. A visual inspection should be made of alt posts and
terminals when cleaning the batteries.

Recharging the Batteries

Woat storage batteries are continuously connected to contro! circuits or
1o tha communications radia which must be energized at all times. This
is accomplished by cannecting the battery in parallel with a continuously
operating charger and the desired load circuits. The charger is then
adjusted to a voltage which will enable the battery to obtain just enough
current to keep it fully charged. This method is known as a "float
charge™. Our contro! batteries are float charged at a rate of 2.15 volts
per cell. Sixty (60} cells with a float charge of 2.15 veits per celi yield
a total float charge voltage of 129 voits.

Once a week and immediately following a power outage, give the lead-
acid battery an "equalizing charge" or & recharge at 8 higher valtage per
cell rating than the float charge. Lead-acid batteries are aqualized at
2,33 voits per cell. Sixty cells with a 2.33 voit per cell charge result in
an equalizing voitage of 140 (60X2.33=140) volts. Administer the
squalizing charga once a week for a 24 hour period.

The purpose of the weekly equalizing charge is to ensura that all of the
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battery cells are brought up to full charge ievel. During float charging
most cells are kept at full charge, but some celis graduslly lose a little
capacity. These "weak" cells can be upgraded with the other cells by
periodically feeding a prolonged charge at a highar rare (the equalizing
charge).

Whenever the normal AC power supply to the charger Is interrupted, the
battery becomes the main scurce of power to the DC lead. The load an
the battery causes its strength 1o decline. As the discharge continues,
the battery voltage drops and so does the specific gravity.

if there is a discharge of the batteries for whataver reason, the batteries
should be built back up to optimum valtage with an equalizing charge for
a full ¢charge {24 hour) period.

After the recharge is completed the batteriss should be inspected.
Proper electrolyte ievel and specific gravity readings should be cheeked.
If the specific gravity readings still indicate a discharged cendition, the
equalize charge should be repeated.

Float charging and equalizing charging are both accomplished by use of
the static rectifier units. The static rectifier unit is the modern method
of charging our battery systems. It uses solid-state elactranic circuitry
to convert AC input voltage to DC output veltage. When used in the
“float” mode, the rectifier is set for 130 voits output. When used in the
requalize” mode it Is sat for 140 v_alts output.

Inspection After Recharge Cycle
As it was stated earlier, a visual inspecticn of the electrolyte ievels

should be made, as well as a check of specific gravity readings from all
of the cells in the battery set after the recharge cycle has been

completed.
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DIRECTIONS FOR USING 40B-VP BATTERY TESTER (Hydrometer)

TO PREPARE TESTER FOR USE:

1. Carefully remove instrument from card. -

2. Remove buib, rubber bumper, and float from jar. Remove foam strip
from float. '

3. Hold instrument with tip pointing downward. Insert fioat, large end first,
into jar.

4. Place rubber bumper flush into jar, then slip the buib over the jar; slightly

wetting the jar makes bulb go on easier.

5. The instrument is now ready for use.

TQ TEST;

Squeeze bulb, then insert the tip of tester into the cell. Release pressure on
bulb until enough elsctrolyte is drawn into the jar 1o freely fioat the hydrometer.
The mark cn the hydrometer in line with the surface of the liquid is the apparent
specific gravity reading of the battery. Make reading at eys level for accuracy.
A temperature error correction must be applied to this reading as follows: To
the right side of the thermometer, note the scale reading which coincides with
the top of the red liquid column. Add the black figures to the apparent specific
gravity and subtract the red figures.

EXAMPLE:

Hydrometer float indicates apparent specific gravity of 1270 and the
thermometer shows on scale reading, in black, the figure 4. Therefore, add 4
to apparent float reading of 1270 which gives specific gravity of 1274. {This
is a specific gravity of 1.274 at 80 degrees Fahrenheit in the physical sense).

Replacemaent parts for Edelmann No. 408.-VP Battery Tester can be obtained
from your job No. 104C or 1034N Float {Float can vary, check old float before
ardering) - No. 2045 Jar - No. 4000 Bulb - No. 5041 Hydrometer tip with
thermometer and correction table - No. 7140 Rubber Bumper.

NOTE: A proper test cannot be made unless each battery cell has sufficient

electrolyte to permit hydrometer float to rise freely. An accurate reading cannot
be obtained if water has just recently been added to cells.
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GRAVITY FLOW ,
{This section is intended specially for Sewerage Operatians) gz

Pipes can be designed to transmit flows by gravity, or they can be pressurized (a
“force” main). A gravity flow is liquid flowing through a pipe caused by the pipe’s
slope, and the gravitational pull of the earth. This type of flow is the same as water
flowing off the roof of a house during a rain. The earth’s gravity pulls the water to
the lowest part of the roof.

Most gravity flow lines, or pipes, are designed and constructed to maintain a
self-cleaning velocity (speed) of two (2} feet per second {fps). This velocity keeps all
the suspended solids flowing and tends to clean the inside of the pipes by the
frictional rubbing of the solids on the inside walls of the pipe.

Flows of lesser value will allow the suspended solids to settle inside the pipe and
eventually will cause stoppages in the pipe. Flows of greater value tend tc move the
solids to the center of the liquid and reduce the frictional rubbing ¢f the inside walls
of the pipe, which allows solids and greases to accumulate in the pipe.

Flows less than or greater than the self-Cleaning velocity can result in the
accumulation of solids in the pipe which become septic (anaerobic). This causes
harmful gases to accumulate in the lines, particularly H,S (hydrogen sulfide}, H,S will
cause rapid deterioration of certain types of pipes such as concrete and uncoated steel

pipe.
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QUANTITY

When considering guantities a pipe or a pump can deliver, certain terminalogies are
used,

In order to measure amount of liquid (quantity) flow thru a pipe or pumped, two (2)
things must be known:

- Velocity (Speed) of liquid being pumped or flowing, and
- Area of the pipe carrying the liquid

Tr)e following terms are used to express volume or quantity of water. Become familiar
with both the abbreviations and what the abbreviations stand for: )

T Mea nti

MGD = million gatlons per day
"CFS = cubic feer per second
GPS$ = gallons per second
GPM = gallons per minute
GPH = gallons per hour
GPD = gailons per day

The following table shows the formulas used t0 change the way a quantity is
expressed:

ION FORMULAS

From CFS toc GPS ---- CFS X 7.48 = GPS
From GPS to GPM ---—- GPS X 60 = GPM
From GPM tc GPH ----- GPM X 60 = GPH
From GPH tc GPD —--- GPH X 24 =GPD

From GPD to MGD ----- GPD / 1,000,000 = MGD
From GPS to CFS ----- GPS /7.48 = CFS
From GPS to GPD -—-- GPS X 86,400 = GPD
From GPM to GPD —- GPM X 1440 = GPD
From MGD te GPD -.--- MGD X 1,000,000 = GPD
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LUBRICATION

Lubrication is ths life-blood of all moving mechanical machinery. Without praper
lubrication, the heat in the bearings fram the friction of metal rubbing against metal
would soon build up and eventually cause major failure of the machinery due to the
metal surfaces of the bearing "seizing” or hinding with sach other.

Lubricants that are used In our facilities are water, oil, or grease.

Some of our pumping units are equipped with water lubricated rubber bearings. For
optimum life and service the bearings must be lubricated by clean potable water,
Detailed information as to pressure, quantity and controls will be found at each
facility. The bearing lubricating water must be kept at the prescribed aperating
capacity and pressure at all times when the equipment is running. In addition to the
above, water at lower capacity and pressure must continuously lubricate the bearings.
This action prevents sand and silt from filling the bearings. shaft tube, and bearing
housings.

Since thers are many types of oils and greases, it is extremely important to use the
right type that is designed for use with the specific machinary. Eguipment
manufacturers specify the proper type of lubricant to be used on their equipment.
Using the wrong lubricant can be just as bad as failing to use any lubricant at alt.

Proper storage of lubricants is also very impertant. Lubricants that become
contaminated with water or dirt should never be used in performing maintenance on

" any eguipment, as thay can ruin machinery in short order. Contaminated lubricants

should be disposed of properly in accordance with all rules and laws governing same.

Oil systems

Machinery that uses oil for bearing lubrication should be checked prior to start-up for
proper oil tsvat, There will usually be a sight glass, or a dip stick for this purpose. If
the oil level is not above the minimum level, add enough of the proper oil to bring it
up to the proper level befors starting the unit.

On some units there will alse be a sight glass ta check for oil flow wﬁile the ynif is
running. It is important that you de not mistake a sight "fiow" glass with an oil leve!
indicatar, or vise versa.
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Changing Oil

As per manufacturers instructions, the oil must be changed pericdically, Having a
sufficient quantity of the proper cil on hand, an oil change is performed in the .
following manner: .

1}

2}

3)

4)

5)

6)

7

8)

9
10}

11)

Shut off the unit to be serviced at the control panel, following all safety and
operating procedures.

Wipe the area around the fill and drain plugs, or valvas, with a ciean rag. You.
must also wipe off the funnel, top of oit drum ang the oil can. Remember, dirt
is a contaminant that can ruin machinery.

Place a container of sufficiant size under the drain plug or valve. Remove the
drain plug or open the drain vaive, and remove the fiil plug or epen the fiil valve,
and allow the oil to drain out.

After the oil has drained, using a clean funnel with a screen, flush the bearing
by adding clean oil to the unit and allowing it to drain out until it comes out
clean. : )

Place the used oil in 2 waste ¢il drum that is praperly marked. When the drum
is filled, notify your supervisor so that arrangemaents can be made to have the
used oil picked up by a disposal caompany. '

Clean out the sight glass and/or flow indicators if nsaded.

Install drain plug or close drain valve. Fill the unit with clean oll to the praper
tevel. Do not pour in toa much too fast, 3s overfilling the oil system will cause
additional problems.

Install fill plug, or close the fill valve. Wipe off any oil that may have spilled on,
or around the equipment, and dispcse of the rags. Do not ieave them laying
about the station.

Place the unit back in service following all safety and operating procedures.
Run the unit long enough to bring the bearings up to normal operating
tempersture. While the unit is running, frequently monitor the temperature

gauge, or feel for heat by placing your hand on the bearing. Check the drain
and fill areas for possible leaks.

Record this maintenance in the station log bock and/or route repert.
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12)

Manitor the unit for the next several hours or over the next several days station
inspections, If anything unusual is observed, shut the unit down and contact
your supervisor immediatsly.

Grease systems

As per manufacturers instructions, the bsarings must bs greased periodically. Once
you have obtained the proper grease and a grease gun, greasing is petformed in the
following manner:

1}

2}

3}

4

5)

8)

7

8}

Run the unit for a few minutes to raise the témperature of the grease in the
bearings. This is especially important during colder months.

Wipe off the grease fitting and the relief plug with a clean rag. Wipe off the
end of the hose for the grease gun and pump one or two shots fram the gun
into the rag.

Shut off the unit to be serviced at the contral panel, following 2l safety and
aperating procedures. .

Attach the hose from the grease gun to the grease fitting and pump in new
graase until all old grease is removed from the bearing. If there is no relief plug.
pump in three shats of grease. As you pump in the grease, watch around the
bearing seals so you do not blow out a seat due to hardened grease not exiting
the relief hole.

Place the unit back in service following all safety and operating procedures.
Run the unit long enough to bring the bearings up to narmal operating
temperature, allowing any excess grease te exit the relief hole. Too much
grease can damage the bearing dus 1o excassive heat buildup.

Monitor thae unit for the next several hours or over the next several days station
inspections. If anything unusual is observed, shut the unit down and cantact
your supervisor immediately.

Record this maintenance in the facility log book and/or route repaort.
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Personal Safety
Drainage and Sewerage Operations

Personal safety in the work place is highly dependent upon your awareness of the task
which you are doing, as well as your awareness of the environment in which you
work. Iif you are knowledgeable about the job that you are to perform and focus your
awareness on your work, "accidents” will not be yours to experience. Accidents are
usually the resuit of the act of an individual whose awareness is not focused on the
job at hand, or facks the proper knowiedge 1o perfarm a task in a safe manner,

The ernployee working in the wastewater / drainage industry works in an unusual
environment which presents obvious hazards, as weli as some hazards which are not
visibly seen. [t is the intent of this manuai and fieid ciasses to make you
krowiedgeahle of thase unseen hazards which are a part of sewerage and drainage
pumping aperations.

We must first understand what the hazardous matetials are composed of in order to
better understand the unseen hazards that are part of our everyday work environment.

- $8 liqui I Wi matter carrie er
Drainage - Accumylated rain water carried off by gravity pipe lines

Wastewater. is water that has been used for some process, whether residential,
commercial or industrial, and is no langer considered to be sate for human
consumption,

The sewage which is pumped through our facilities includes wastewater from both
residential, business, and industrial sources. It comes from toilets, bathtubs, wash
basins, and manufacturing processes through underground piping and is carried via
gravity to the station’s wet well. The pumping stations then pump the sewage into
a forced main which delivers the sewage to the treatment plant{s). The treatment
plant pracesses the sawage, removing all solids, then pumps the processed water to
the Mississippi River.

The composition of sewage is essentiaily water that carries 8 smali percentage of solid
material in sclution, suspension or floating on its’ surface. It is considered that
sewage consists of 99.9% water and 0.1% sclids, These solids can be classitied intg
two main groups:

1. Inorganic solids - Those substances that are not subject to decay by
natural process, such as sand, clay, grit, and glass.

2. Organic solids - Those substances that are of plant or animal origin,
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including the waste products, plant, and animai iife, These solids are
subject to decay or decomposition through tne activity of bacteria and
other living organisms. Examples of organic solids are human ang animal
feces, paper, rags, food scraps, etc.

Solids can be grouped as suspendsd, dissclved, and volatile, Each group may include
organic and inorganic material.

1. Suspended solids - Solids that can be removad by sedimentation andsor
filtration process.

2. Dissalved solids - Solids that will not settle out and can readily pass
thraugh filtration.

3. . Volatile salids - Solids that can be destroyed by heat and form a gas,
generally, any substance that has a carbon base.

Sewage has certain characteristics which can give an indication of its’ condition. A
frash domestic sewage will usually have a grayish dishwater color with a slight fecal
odor. Septic (staie) sewags will be dark in color and have an offensive oder due to
bacterial processes that are decomposing the organic matter.

Sewage may contain many chemicals and bagteria that can be very harmful 1o us, yet
because we cannot see them in the water, we usually do not think about them when

working,

Stop and think for just a minute about the many cleaning products and other
substances that you use in and around your home that either go down tha drain, get
flushed down the toilet, or get washed into the storm drains out in the street.
Insecticides, herbicides, shampoa, detergant, cleaning praducts, stc. Alsc consider
the many chemicals used in industry that wind up in the systam.
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BACTERIA
{This section is intended specially for Sewerage Operations) ,,g

Bacteria are microscopic plants that cannot be seen by the naked eye. Bacteria are
& concern to the wastewater worker, as many of them can live and thrive in sewage.
They ara a unique form of life and can be classified, or categorized in many different
ways. Twao particular classifications that are important to us are: oxygen
requirements and disease preducing capabilities.

1} Oxygen requirements
a) Aerobic Bacteria: need oxygsn to live
b) Anaearobic Bacteria: live with little or no oxygen
c} Facuitative Bacteria: pressnt in most all conditions

2) Disease producing capability
a) Non-pathogenic: do not produce disease
b} Pathogenic: disease causing
(] Opnatunistic: may produce disease under certain conditions

Pathogenic bacteria, or pathogens, are introduced into the wastewater through the
feces and urine of individuals that have an iliness, or carry the particular organisms.
As a wastewater worker you may come in contact with thesse bacteria through
cantact, either diractly or indirectly, with wastewater or with equipment that has been
contaminated with wastewater. Once contact has been made, entry into the body can
occur through cpen wounds such as cuts, scrapes, and skin Irritations, or passed
directly into the body by contact with the mouth, nose, eyes, etc.

Good personal hygigne, as well as some precautionary measures should be observed.
You may want 10 wear rubber gloves where possible. They are especially good t¢
wear if you have any type of cuts or scrapes on your hands, but rubber gloves will not
offar you 100% protection, Whenever finishing a job, or taking a break, wash your
hands thoroughly, and if possible use a disinfectant such as alcohol gel. Ultimately,
your best pratection is in good personal hygiene.

Organic matter in sewage decomposes quickly in warm weather, praducing
disagreeable odors as well as providing an environment for pathogens to grow. In
warm weather sewage will start to become stale, or septic, within about two hours.
Untreated sewage that finds its way inta lakes and rivers may cause a fish kill because
of the reduction of the dissolved oxygen in the water., [t may also render the
waterway unfit for recreational use, of as a watering sourge for livestock, due to
pathegens. '
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Pollution of cur waterways should be of a majer concern to every person. Not only
do we need a saurce of water for drinking and recreation, but alsec reslize that wildlife
and maring life are affected by the quality of the water in thair respective areas.
When we eat any of these types of animal life, we ingest the contaminants that they
may have consumed through the water.

Baing aware of the unseen hazards in sewage, you shouid now realize the importance
of preventing sewage from entering the drainage system, where the untreated sewage
is pumped into the lake or river. Sewage is both a potential nuisance and a danger to
public health if not disposed of properly.

Your awareness is the key to protection, prevention, and education of
others.
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GASSES

Fresh sewage usually contains oxygen and will have asrobic bacteria present. The
aerobic bacteria begin the decamposition process of the organic material. In deing so
they daplete the oxygen in the water and begin tc die off. The sewage is then
becoming stale, or septic. The anserobic bacteria will then begin t¢ flourish and
continue with the dacomposition pracess. This anaerobic process causes another
cencern for the wastewatar worker, for the decarnposition of organic matter will
produce gasses.

Theee of the most dangerous gases are;

1) Methane - an explosive gas that depletes oxygen.
2) Arnmonia - can suffocate by depleting cxygen In the atmosphere.
3 Hydrogen Sultide (M8} - probably the most dangeraus of the gasses
- produced.
a} Can cause paralysis of the respiratery system.
B)  Highly corrosive. .
[+] Flammable and explosive in the right combinations.

Hydrogen sulfide is highly toxic. its’ toxicity is equivalent to that of hydrogen
cyanide, which is the gas used in priscn gas chambers to kill prisoners. It s
measured in the atmosphere in parts per million (ppmj.

To help you understand, or visualize the concept of parts per million, imagine if you
had ane million pennles {which equals §10,000). One part per million would be ane
penny out of the $10,000. The following shows the increasing toxicity of H,S at
increasing levels:

10 PPM -  Breathing this leve! for 8 hours may produce headaches and irritation of
the mucous membranes {eyes, nose, throat and mouth). That would be
gquivalent to ten {10) cents out of $10,000.

50 PPM -  Breathing this ‘concentration for 8 hours will produce poisoning
symptoms (vomiting arid giarrhea). That would be equivalent 10 fifty
(50) cents out ¢f $10,000,

300 PPM - The minimum concentration known to produce death. Time span not
given. That would be equivalent to three {$3.00) out of $10,000.

3000 PPM - Fatal in a very short period. That would onh/ be thirty {$30.00) cut of
$10,000!
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In low concentrations hydragen sulfide smelis like rotten 899s. As the concentration
increases, it will deaden your cifactory senses {(ability 1o smeli). Consequently, if you
enter an atmesphere whersin you detect a "rotten egg” smell and the area is not
ventilated, an increase in the concentration of H,S could quite eastly be undetected
by you until it is too late.

Because of the possible formation of these gasses, underground stations should be
ventilated on a continuous basis. Never enter an underground station if the ventilation
system is not operating. Contact your supervisor! He/she will take the necessary
steps to ventilate the station and test the atmosphere BEFORE anyone enters the
station. Wetwells and valve manholes are also to be ventilated and tested befora.
anyone enters them.

OXYGEN {0,) LEVELS

Ventilatian and testing are to be continuous while personnel are working in areas that
are not equipped with continuous ventilation. The atmasphere is tested not anly for
the presence of hazardous gasses, but aiso for the proper oxygen content.

An atmosphere having less than 18.5% oxygen is insufficient for a person to breathe
for any period of time. The big problem with a low oxygen atmospherea is that instead
of your bedy reacting in a negative way to atert you, you will become light headed and
giddy, not realizing that there is a problem untll it may be teo late.

An atmosphere showing levels of 21.9% oxygen also poses a risk to @ worker. While
the enriched atmosphere is fine to breathe, it creates a situation mere conducive to
expiosion by a spark or open flame, as oxygen is highly flammable, The simpie act
of an electric mator starting could trigger an explosion.

Every year there are numerous incidents reported across the country wherein
employees are hurt or killed due to a lack of knowledge about atmospheric hazerds,
or simply a disregard for the danger that exists. Knowledge and awarencss are e
key ingredients to prevention of these incidents and to the safety of the hves of you
and your co-workers,

There are alsa numerous accidents each year where there are multiple deaths or
injuries caused by employees attempting to "rescue” fellow employees who have
fallen victim to the unseen enemy,

It an employee is affected by an unseen reason, NEVER attempt to rescus that
employee unless you have the proper rescue eguipment. .If proper prenautlgns are
taken and common sense pravails, you shoutd never be in a situation wherain a co-
worker needs to be rescued from an unseen cause.
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Wastewater workers arg exposed to many job related hazards. [tis your responsibility
to become famiilar with these hazards and strive to be alert in regards to following
established safety procedures in ail aspects of your job.

in light of the hazardous nature of cur environment, no employee is to ba |aft alone
at any of the automatic stations. While this practice was acceptable in the past, it is
no fonger condoned, nor will it be tolerated. Tha individual in charge of the route and
hisfher assistants are a team. Should one or the other get Injured, the other party can
summon heip. There i$ an old saymg that holds true, "there is safety in

numbers!”
Remember, safety is no accident! Accidents don’t just happen, they are caused.

Behind every accident thers is a ¢hain of events that lead up to an unsafe act, unsafe
condition, or a8 combination of both.

Don’t Become Another Statistic in This Industry !}

Always THINK
Before You Act 1!!
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GLOSSARY
ELECTRICAL TERMS

Listed below are definitiocns of many of the electrical terms which a Utility Plant
Worker Il will encounter during his/her training program:

Alterpating Cyrrent Geperator: A generator that produces an alternating cutrent or

alternating voltage.

Altgrngting Current or yoltage (AC): Current or voitage which constantly fluctuates
in value. As alternating current or voltage goes thraugh one cycie, its value fluctuates
fram zero to maximum, to zero, to maximum in the opposite polarity, and back to

zaro, It Is generally shown by a wave form.

Ammeter: A meter used for measuring current. [n general, an ammeter measures
amperes, a milllammeter measures milllamperes, and a micrometer measuras
microamperes.

Amgere: A unit of electric current flow.

Armature: The moving part of z relay or the part of @ generatar in which the voitage
is induced.

Battery: A combination of cells used far producihg voltage.

Brush: A conducting material, usually carbon, which is used to remave the voltage
from the rotating part of a generator. ’

Bustie: Electrical switchgear used to connect one section {or bus} of an electrical
distribution system 1o another section (or bus) of an electrical distribution system.

Cell: A voltage source that is capable of generating electricity by chemical maans.
It consists of the dissimilar conductors immersed in a chemical solution. A number of
cells In combination make 2 battery.

Celsius: A system of measuring temperatures in which the temperature of Yf‘eezing
water is zero "0" {equivalent to 32 degrees F), and that of bailing water is 100
{aquivalent to 212 degrees F). This system is callad "centigrada.”

Circuit Breaker: A device that automatically cpens a circuit when the circuit current

is excessive or when the circuit voitage is excessive. It serves the same purpose as
a fuse. Howaver, the circuit breaker is not destroyed when it opens 3 gircuit, It can
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be reset manually or giectrically after the overicad is removed.

Closed Cirguit: A circuit in which there is a complete current path from the voltage
Source, through the circuit, and back to the voltage source,

or; A number of conductars, insulated from each other, which are

cannected to the rotating part of a gsnerator. The generator voitage is taken from the
coemmutater by brushes.

Londuetor: A material that will pass an electrical current with very iittle opposition
or resistance, :

Continyity: A word used to describe the campletenaess of a circuit. A circuit in which
current can flow is said ta have continuity.

Current: The flow of electrons through a circuit. Current flow is measured in
amperes, but this unit may be. too large for some applications, so milliamperes
{thousandths of an ampere} and microamperes {millionths of an ampere) are also used
for measurament.

Diode: A component that will conduct electricity in only one direction,

‘Diract Current or Voltage (DC): Current or voltage which does not fluctuate but

remains at & constant direction.

Electroivia: A sciution that conducts an electrical current {used in battaries).
Electromagnet; A magnet thatis produced by causing a current to flow through a coil.
Energy: The capacity to do work.

Eeeder: A set of conductors in an elactrical distribution system extending from the
powaer genergting plant to the facilities served by that distribution system. Feeders

may be located underground or overhead {aerizl}.

Erequency: A measurement of how rapidly an alternating current changes direction.
It is measured in hertz / cycle.

EBuse: A circuit protective device. When the circuit voltage or current becomes
axcsssive, the fuse surns out and opens the circuit path.

Ground: A return path to the voltage source through the earth, or through a cemmon
connection.
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Insulator; A materiai that will not readily conduct electricity.

Kilo: A prefix meaning thousand. Thus, a kiiohertz is cne thousand hertz.

Load: Technically, the "load" of a circuit refers to the amount of current delivered to
that circuit. A circuit with a light load is one in which very little current flows, Also,
the term "load" is sometimes used to mean load resistance.

Msgga: A prefix meaning million. Thus a megohm is a milllon ohms.

Milli: A prefix meaning one- :housandth Thus, a milllampere is a thousandth of an
ampere.

Moator: An electrical component that canverts electricity to rotation. Motors are used
to run our pumping equipment.

Bheostat: A variabie resistor connected in such a way that varying the resi istance
changes the amount of circuit current.

Schematic Drawing: A one line drawing using symbeols to represent components,
Switch: A component that opens or closes a circuit.

Power; A measure of the rate at which energy is expended or at which work is
performed. In electrical circuits, power is measures in watts.

Power Factor; A measure of how nearly in phase the voltage and current are in an AC
circuit. A power factor of 1.0, or 100%, means that the current and voltage are in
phase. A power factor of 0, or 0% means that the current and volitage are 90 degrees
aut of phase.

Rectifiar: A component that allows current to flow through it in only cne direction,
It is usad for converting aitsrnating current to direct current.

Belay: An elsctrically operated switch.

Transformer; A component that will pass AC, but will not pass DC. It can be used
to step an AC voitage up or down, of to step ah AC current up or down .

Voit: A unit of measuremsnt for the voltage rise or drop in a8 circuit, also calied
Electricat Pressure.

Volimeter: An instrument used for measuring voitages.

Watt: The unit of measurement far siectric power.
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Electrical Shock Can Kil! !l

Each year, water utility workers receive unexpected eiectrical shocks while at work.
Electricity can kill you if the current passes through a vital organ, such as the heart
or brain. For example, ¥ you touch a source of electricity with your hand while
standing on an electrical ground or holding an electrical ground with your other hand,
the current can pass through your heart and cause severe rhythm problems in the
heart muscle. Your heart can stop pumping bloed through your body.

Many people ground glectrical appliances to water pipas in their homes or businesses.
A defactive appliance can cause current to flow along the plumbing. f you remove
the water meter without knowing about this current flow, you can absarb a lethal joit
of electrigity.

ff you find a person being shocked, first try to cut off the powsr. Do not touch the
persan being shocked with your bare hands or you, tog, may get shocked. If vou
cannot turn tha power off, use a dry piece of wood 1o kneck the power source away
from the individual or push his or her tody partially away from the source of the
electrical shock. ’

When you find someone who is unconscious from electrical shock, the current has

probably disrupted the rhythm of the person’s heart. The person may not be

breathing. Prompt cardiopulmonary resuscitation (CPR) is the best response. Check
for breathing and heart rhythm first. Be sure to have someane cail the paramedics.

¥ the person responds, keep him or her lying down and resting. Make sure that the
persen is transported to the hospital even if he or she cbjects. Cardiac arrest can
oceur later.

» * % END OF PHASE W * * *
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PHASE IV QUTLINE

The following duties are required to be performed by Utility Plant Worker Il in this
phase of the Training Program:

Phase IV - 5th Month (Duration two manths)

A Troubleshoating of low voitage etectrical equipment
1. Checking fuses

a. Continuity
b. Voltage
<. Sizing

2. Relays and resets

3. Circuit breakers

B, Metering of electrical circuits

1. Amperes
2. Valts
3. Watts or kilowatts
4. Power factor
C. Theory and servicing of motors and generators
1. Parts of motors

2. Parts of generators
3. Cleaning of brushes, and brush rigging

4. Cleaning of catlector rings, and commutators
D. Use of telephone and radio communications equipment
E. Operational maintenance of vaives and small pumps

1. Praper exercise procedure

2. Lubrication
3. Repacking

F. imerpratation of metering divisions and values
1. Voltmeter
2, Ammaeter
3. Kilowatt maeter
4, Temperature gauges
5. RPM gauges

G. Basic Electricity I (AC)
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Training Classes: The foitowing ciasses will be neld 2nd Thursday svery monih
for this phase of training as schaduled nelaw:

Basic Electricity |l 7:00 - 9:00

Theory and servicing of motors and generators 9:00-11:00
Pump Packing 11:00 - 1:00
Bearing Maintenancse; Lubricatian 1:00 - 3:00
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Basic Electricity I
Transformers

A transformer does just what its name suggests - it transforms, or changes. What
daes it transform? The voltage and amperage of electricity passing through it. It
contains no maoving parts, just coils of wire, and in some cases a piece of iron in its’
core. The transformer is a device that can only work with afternating current {AC)
because of the relationship between electricity and magnetism,

When current moves through a wire, the wire produces a magnretic force. And
canversely, when a magnetic force is moved near a wirg, g current Is produced in the
wire. This principle is used In generators 10 produce power and in motars to produce
mechanical motion.

In the transformér, it is applied to two separate coils of wire, one ¢oil connected to the
power scurce, the othet coil connected to the powar using devicels). A current
flowing through the first (primary) coil generates a magnetic field in the space nearby.
If the current changes, as alternating current does rapidly reversing its direction, the
magnstism will change similarly, reversing the direction of its north and scuth poles.
The result is 8 moving magnetic force which causes a current to flow in the ather
{secondary) coil, since current s induced in any wire that is subjected to a moving
magnetic force.

The new current that is induced in the secondary coil does not need to be the same
as the power supply current in the primary cail. Its voltage ang amperage depend on
the number of windings (turns of wire} in each coil. If the secondary coil has more
turns of wire than the primary coil, the voltage of the secondary coil will be greater
than the primary; however, the amperage wilt ba lower than that of the primary. This
type of transformer ls called a “step-up” transformer and is used at the generating
stations to create very high voitages and relatively low amperages for transmission.
The combination of high voltage-low amperage reduces inavitable loss of power aiong
the transmission lines.

Whenever electricity passes along & wire, some power is wasted in heat that is
generated hy eiectrons moving against the wira’s resistance. At a high ampsrage, a
larga number of electrons passing through the wire would create a lot of heat loss,
making long distance transmission impractical. By reducing the amperage, Eha
transformer cuts the transmission 10ss. but does not change the total power, which
remains constant because the voitage is simuitaneously ingreased.

Batween the power station and the homes and businesses, a number of transformefs
trade volts and amps, stepping voitage up at the generating end, then down in
successive stages as the distribution network divides and subdivides to deliver power
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to the end-user. The end ¢f this network is visible an a nearby pole: 8 metal container
about the size of a garlzage can, that houses a "step-down" transformer, 10 reduce the
local distribution down ta what is required at the end-user sits.

As you may have figured out, the secondary coil of a stap-down transformer will have
fewer windings than the primary coll. This means the autput voitage will ba lower
than the primary, but the amperage will be increased.

Current Distribution

Regardless of the voitage, the power lines from the source are connected to some
type of "service panel™ at the end-user site, usually a matai box that is equipped with
safety devices {fuses, circuit breakers, etc.} to shut otf tha electricity automatically
if something goes wrang. ‘The incoming electricity is then divided up into separate
circuits. A gircuit is a closed {complete) path slong which current may pass.

These circuits are generally out of site, consisting of heavy cables that snake through
walls and csilings and terminate at outiet boxes that may be either plastic or metal.
These outlet boxes may be simpls junction boxes where wires are connected together,
circuit breaker panels, switches, orreceptacles. At some end-user sites, the incoming
pewer may be fed to additional transformers on site which may be either step-up or
step-down transformers. So, you may have a variety of avaifable voltages on site,
while there is only one incoming voitage from the power source.

The ditferences in available voltages call for somewhat different wiring arrangemants,
which become visible when you open an electrical autlet box. Since we use both 120
and 240 velts gt the statians as well as at our homaes, we’ll give a brief discussion of
these two wiring circuits, as you wouid more likely have a need to chack and/ar repair
something wvithin this range. Nate that our heavy machineries such as drainage
pumps, Generators, use up to 8,600 voits and the maintenance on these equipment
are done by the Board's Facility Maintenance Department ONLY.

120 Volt AC Circuits

The 120 volt circuits are the simpler of the two types. Their cables generally consist
aof several layers of ingulation surraunding three {(3) wires: one bare, one coated with
whita plastic, and one coated with black plastic. The black wire in tha cable provides
the electric current when a circuit Is switched on. it is often called the "hot™ wire
because it carries elactrons "under presaure” at 120 vaolts, and is therefore ready to
perform work. Using the analogy of a plumbing system, the black wire would be the
equivalent of the supply pipe carrying water under pressure. .

The white wire in the 120 volt system has an opposita function. Because an electrical
system must have a complete path, or circuit, the white wire serves as the return path
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far the electrons to travel from the using device back tc the power plant. It runs

continucusly thraugh each eircuit, bypassing all switches to ensure an uninterrupted

return flow. In the plumbing analogy, the white wire is the equivalent of the drain
pipe. Just as water fiows through the drain under extremely low gravity pressure, 5o
the elgctrons flowing through the white wire are close to zsre volts. The electrons
have given up virtually all of their energy in operating whatever device they have
passed through,

Because the black wire in & 120 volt circuit is always "hot™ unless power is shut off
at the servica panel, it is dangerous. Touching the black wire while it is hot ¢an shock

you, and may even kill you. By contrast, the white wire is neutral. By the time the-

current reaches this wire, the energy of the 120 volts has been expended, and the
wire is then at the same voitage as the earth, It cannot farce a current to flow
through your body or anything else. Thus, theoretically, it is safe to touch; BUT DO
NOTY!

Sometimes people make mistakes, or simply take shortcuts and use the white wire as
a hot wire. In a few cases, such as a switch Joop this is perfectly permissible. So
never, under any circumstances, consider any wire, or cther part of a circuit safe to
work on until you have disconnected it from the power supply and tested it for
voltage. :

240 Volt AC Circuits

Maost of the elements of the 120 volt circuit - safety shutoff devices as well as ground
and hot wires within the cables - are also present in a 240 volt circuit. The ditference
is in the cable and the design of the plugs and receptacles (1o prevent anyone from
plugging 120 volt devices into 240 volt circuits and vice-versal. )

The 240 volt cable usually contains three (3) wires coded in one of two ways:

1. Bare for grounding, black and white for hot.
2. White for grounding, black and red for hot.

When the current is at 120 volts in ane "hot™ wire, it is also at 120 volts in the other
*het” wire - but flowing in the opposite direction. The total voltage carried by the twa
wires is thus 240 volts. Ta deliver 7,240 volts both "hot" wires are hooked up ta the
terminals of a receptacie. There is no neutral wire in such a circuit; the return to the
power source is over one of the "hot" wires. The bare or white wire provides

grounding for the entire circuit,
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SERVICING MOTQORS AND GENERATQRS
What is @ mowgr?

A motor is a machine that converts electrical energy into mechanical work, All
motors gre composed of a8 field winding and an armature winding. In some
motors the field is stationary and the armarure rotates. In other mators the
armature is stationary and the field rotates. The torgue, or turning force of a
motgr result from the interaction between the magnetic field of the figld
windings with the magnetic figld of the armature windings.

Most motors also have brushes and metal rings which transfer electricity to the
moving component of the motor. in D.C. motors the metal ring is referred o
as either the "Cammutatar” or the "Collsctor Rings.” In A.C. motors the metal
rings are calted "Slip Rings.”

While there are many different types of motors, we use only four (4} types in
sewerage and drainage operations:

1) D.C. motors

2) Synchranous motors

3) Squirrel Cage motors -

4) Wound-Rotor Induction Motars

1 D.C. Motars: These motors use direct-current electricity in their field
windings as well as in their armature winding. Current to the armature
windings ({rotating winding) is transferred through brushes to
commutator. The Cammutator is then connected ta reverse the diraction
of the current flow through the armature, always enforcing the turning
effort of the machine. D.C. motors are used 10 gperats rheostats and to
drive some water booster pumps.

2) Synchranous Motors: A mator which is in unison or in step with the
phase of alternating current which operates it. The armature or stator
winding is supplied with aiternating three-phase electricity, while the field
or rotor winding is supplied with direct current. The rotor of this motor
must be brought up to the synchrencus speed, the speed at which the
magnetic field of the stator rotates around the stator. ‘The D.C. supplied
10 tield windings originatas outside of the motor. Synchronous metors
are used to operate the 12 ft. and 14 ft. diamater pumps in the Drainage
facilities. They are also used for some of the constant duty pumps In
Drainage Operations. The vertical pumps &t Sewer Station "A" aiso use
SYNChronous Motors.
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Squirral-Cage Motors: These types of motors use three-phase A.C.
siectricity in its statar windings. The raotor consists of bars of copper,
insuiated from one another and then jocined together at both ends by
copper rings 1o form short circuits. Thera is no externat suppiy of
electricity to this type of rotor. The current that flows in the squirral-
cage rotor is induced by the magnetic field of the stator winding. The
rotor of the squirrel-cage motor must revolve slower than the rotating
field of the stator, or the motor will not operate. The difference between
the rotating speed of the stator-magnatic field and the rotor is cslled the
“slip” of the motors. We use this type of motor to operate motor-
generators, vacuum pumps, underpass station pumps, and some water
booster pumps. Some constant duty pumps also use squirrel-cage
maotors. Maost of the unmanned sewer stations use this type af maotor.

Wound-Rotor inguction Mators: These motors use three-phase A,C.

electricity in their s1ator windings. The rotors consist of more windings.
No external electricity is supplied to the rotar. Current flow is induced
in the rotor winding by the rotating magnetic field of the stator winding.
The ends of the rotor winding are connected to collector rings. From the
collector rings the current passas through the brushes ta resistors. By
varying the amount of resistance in the rotor circuit the speed of the
motaor is also varied. Wound-rotor induction moters sre used wherever
variable speed is desired. The resistance in the rotor circuit may be in
the form of grid resistors or liquid rheostats. We use this type of motor
in some of the automatic sevwer stations. They are-also used for the 60
hz horizontal pumps at Sewer Station "A." Drainage Station No. 1 uses
this type of metor for the constant duty pump. Staticn "D" uses this
type of motaor for ali of its pumps.

What is a Motgr-Generator?

A motor-generator set consists of an A.C. induction motor driving a D.C.
generator, A generator is 8 machine that converts mechanical energy into

~elecrrical energy. A D.C. generater produces direct-current electricity.

A D.C. generator, like a D.C. motor, consists basically of:

1.
2.
3.
4.

A fiald winding (stator winding)
An armature (rotar winding)

A commutator

Carban brushes

These components perfarm the following functions in the D.C. generator:
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1. Field windings - an electro-magnet. This provides the magnetic fiald
through which the conductors of the armature rotate to produce voltage
and current. :

2. Armature - the coils of wire conductors mounted on the shaft, Their
moving through the magnetic field resuits in the induced voltage and
current.

3. Commutator - serves as a switch to periodically reverse the connections

of the armature, resulting in an output voltage that maintains the same
polarity, and thus the output current remains the same in direction.

4, Bryshes - they are usually made of carbon-type material. They transfer
the current from the commutator to the external circuitry.

in drainage and séwerage operations we Use motor-generator sets for two (2)
purposes:

1. As a source of control voltage for some of our closing circuitry.
2. As a source of field excitation for many of our synchronous motors.

MAINTENANCE TO BE PERFORMED ON MOTORS AND GENERATORS

The following services are parfarmed on motors and generators:

Lubrication of Bearings, Cleaning of Commutators and Collector Rings, ang
Inspection of Carbon Brushes,

Lubrication: Procedures for bearings iubrication are cutlined in Phase Il of this
Training Manual,
Commutators and Collactor Rings: These rings are to be cleaned once a week

in the manned stations. This cleaning shouid be done with a clean dry rag anly.
The equipment must he taken out of service when this is done. Equipment
must be taken out of service progerly when brushes are bsing sarviced.

Brushes: Brushes must be inspected in all manned drainage stations and at
Station "AY on a weekly basis. They are changed by the Facility Maintenance
Department when necessary, A brush should be replaced when itmeasures 1/2
inch in length from the base of the pigtail connection to the face of the brush.
Brushes on the automatic sewer stations are inspected thrae (3} times a week
during the ragular station check. .
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Seme of Motor Problems and Maintenance:

AC Motors are much like transfarmers in that heat is the major cause of failure. Heat
buitdup in a motor, fike a transformer, is usually due to overloading or restricted
cooling,

Most motors are air cooled. Many have buiit-in fans that blow gir over tha outside of
the sealed motor hausing, or actuaily through the motor. if the fan cannot do its job
because of dirt restricting airflow or insulating surfaces, the motar will run hot.

Keep motors, fans and vents cieant
Motors also get hot when they are:

Started, braked, or reversed too fraguently in too short of a time
Expected tg produce maore than their rated power

Defective, either mechanically or elsctrically

Qperated on low voltage

Operated with unbalanced phase voltages

Operated in & hot environment

LR K- R

Phase IV - &

TMOT00.TIF



HOW MOTORS WORK

BAUSH HOLDER FIELDQOIL

1
ARMATURE

CARBON BALSH
COMMUTATOR

TQPOWER SUPPLY AELDCON
SOUTH POLE

ARMATURE ———
ARMATURE COIL

CAABCN BRUSMES p

FIBLD COIL
Phase IV - 10

COMMUTATOR BARS NQATH FOLE

MOTCR RPRAME

Tha Basie metar Ansembly

Nealy 44 universal motors cansing
ol two groupe af parte: a mlatOnary
group thar inciudes the motor frame,
fiwkd ¢vils and spring meunted carbon
brushes. and 2 groug of roteting
Paty comnosed ot the movsr shaft,
the cammutator and armature. 3nd a
cooling fan. The wteraction of
elactricity and magretiom between
these w2 Groups makes the motor
run.

The carbon bryshes. which transtee
current inio roteting Syatem. wr
suGiest 19 Lhe grestest ameumt of
wesr. They are asey to ruplace.
howavar. and they should b
checked 35 part ol the mator's
Masdsnance. !

Tha Elastrical Clrevit

Cpermtizn of the moter involves twe
staionery, of fisid coile, wired 3o that
They carty cultent in npposite directions,
Orme wihd 01 wach fiald onil in connectad to
tha power supply, the cthet 1a @ carben
brush, Betwosn the Brishes, the circuit
centnues on ime  the rotsting, ac
wmature, coils through a numbsr of
sommutator bars.

The wirs snds of sach armatuea col are
connected T3 Twi adjacent Commutaiar
berm am shown lfar ciarty, only one
armanx s £oil has been drawnt. When the
motor it ewitched on. the current fows
fram thw powsr sgures through the first
fiskd coil andt 60 10 the first carban brash,
Contact between the beush and one of
ths comimutator bats sends the current
Bimultanasusiy through the twe armature
coils that ara wired 1o That bar, then
comecutively through wach remaining
armacure oo an bath sides o the brush
The cecond brush. with a bar on the
oppasite side of the cammutater. picks
up the curtemt and sends %t through the
setond imd coil and back to the power
sowrce The magnetiem craated by the
ssanage of current through the vaiicus
cols make the metor tuen.
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Bearing Maintenance; Qil Changing

When storing lubricants such as grease or oil, cleanliness is of utmost importance.
A grease pail or oil drum which has become contaminated with dirt, water, or other
material should be aiscarded in the proper manner, and the iubricant should not be

used.

Contaminated lubricants will ruin the equipment you are trying to protect.

Alweys keep containers ciosed when not using.

T

3}

4)

5)

8

7)

8)

9)

10)

11}

Check the equipment to see that the oil level indicator sight glass, dip stick,
etc. is properly marked te show cil level before proceeding to drain the unit.
If not properly marked, notify your supervisar. §Q NOT proceed with changing
of oill

Shut off unit being serviced at motor controi panel, making sure you follow all
requ.ired safety and operating procedures for working on or repairing equipment.

Check the fubrication chart for the facility, if one is availabls, get the proper ci
for the equipment making sure that it is free of dirt and other contaminants.

Wipe ares around fill and drain plugs, or valves, with clean rag. Also, wipe off
the funnel, top of oil drum, and bucket.

Place container under drain plug or valvs. Remove the drain plug, or apen
valve, and remove fill plug, or open fill vaive.

After oil has drained cut of unit, using a clean funnel with screen, flush the
bearing with the proper oil until the oil comes out clean.

Put used oit in a waste oil drum, making sure that the drum is properly marked.
When the waste ail drum is filled, notify your supervisor to have the waste ol
picked up.

Clean out ali sight glasses, or flow indicaters on units oil system.

Install drain piug, or close valve. Pourin new, clean ofl, through a clean funnel
with a screen in it. Fill to proper level, This can be datermined by the dip stick,
ring or sight glass. Different pieces of equipment use different methods to
show proger il level.

Instal! filler plug, or close fill vatve. Wipe off any ail that has been spilled on or
around equipment. :

Put unit back in service, making sure that you follow all safety and operating
procedures. :

Phase iV - 11
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12}

13}
14)

Run the wunit fong enough to bring the bearings up to normat operating
temperature. While the unit [s running, frequently monitor the temperature
gauge, or feet for heat by placing yeur hand on the bearing and slowly counting
to ten. Check far leaks an the unit, and if applicable, check the oil leve! while
the unit is running.

CAUTION: Cil levels on some equipment should only be checked with the unit
STOPPED, otherwise you may overfill the unit and possibly create more
problems. '

Record this maintenance in the iog book and/or route report if applicable.
Monitor the wnit for unusually high temperature cr noises during the next

saveral hours of operation or next several daily checks. If anything unusuat is
observed, stop the unit, record it In your log book and notify your supervisor.

Phase IV - 12
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Bearing Maintenance; Grease Lubrication

When storing lubricants such as grease or oil, cleaniiness is of utmost importance.

A grease paitor oif drum which has become contaminated with dirt, water, or other
materiai should be discarded. Contaminated lubricants will ruin the equipment you
are trying to protect. Always keep containers ciosed when not using.

1 Run the pump for a few minutes to warm up any stitf grease in the
bearing. This is especially important during the celder months.

2) Idantify the proper type of grease to be used in the equipment. Make
sure the grease you are using is clean and hes not been left in an open
containegr.

3) Pump cne or two shots of grease from your greass gun into a clean rag,

and wipe off the end of the haose. .

4} Turn off the equipment and pull discornects or fuses. In the manned
stations, sign on the unit and lgg in log book. Follow all safety and
operating procedures.

8) Clean the grease fitting on the equipment to be greased with a clean rag,
and wipe off the end of the hose.

6) Pumg in the new grease until all the oid, discclored grease no longer
comes out the relief cpening, Watch around the bearing seals while
doing thig, so as not to possibly blow out a seal due to hardened greass
not exiting the relief hole, and causing the fresh grease to be forced
through the seal, If there is no relief plug, pump in three (3} shots of

grease.
7) Put unit back in service. Follow ali safety and operating procedures.
8) Turn on pump and allow ta run for a few minutes so that any excess

grease can exit the refief hole. Too much grease can damage a bearing
by allowing excessive heat buildup, Allow the unit to run lang gnaugh
to get the bearing up to normal operating temperature. In manned
stations, the unit should be run for four continucus {4} hours.

9} While the unit is running, monitor the bearing.temperature either with a
tamperature gauge, or by placing your hand on the bearing and slowly
counting to ten. If the bearing seems to be running hotter than normal,
s1op the unit and notity your supervisor.
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10

12)

13}

14

186)

if bearing checks out satisfactarily, stop unit, shut it off, and if in a
manned station, sign on' the equipment and [og it in the log baak.

Wipe area around grease relief hole and replace plug. Wipe off area
around grease fitting. Clean around grease seals if necessary.

Put unit back in service. In the manned stations you will have to sign off
the equipment.

Record this maintenance in the station tog and/or daily route report.

Moniter the unit for the next few days for unusually high temperatures
or noises. If anything unusual is observed. record it and report it to your
supervisor,

Whenaever equipment is checked, wipe off any grease that may seep qut
from the seal area. Also clean the wall close to the pump if grease has
been flung on it after seeping out of the seal. Your equipment is only as
clean as YOLU keep it.
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Pump Packing Procedure
{Excluding Major Drainage and Sewerage Units)

As part of your job it s required that the pump packing t¢ be replaced pariodically.
Note that this section applies 10 ALL unmanned Sewerage Pumping Stations,
Underpass Drainage Pumping Stations, and small pumping units throughout our

sSystem.

1. Preparaticn of Pump for Packing

1

2}

3}

.4

B)

6)

Take unit out of service following all required safety and operating
procedures.

Close discharge valve, and if pump is a positive suction type ciose the
suction valve.

If pump uses water for lubrication, turn off water supply 1o packing.

If pump is positive suction typs, open bleed valve an volute or Igosen
inspection caver to determing if you have good closure on the valves.
If you cannoct get good ciosure, DO NOT PROCEED WITH STEP 5!
Contact your route supervisor.

Remove packing gland nuts and/or bolts and remove gland. The packing
gland is a two-piece device usually held together with 2 screws,
Separate the halves and place the two pieces out of your work area,
being careful not to lose the screws.

Each level of packing in the packing box (also called stuffing box} is
called a "turn” or “row"”. Remove the rows of packing by screwing a
packing hook into the packing and pulling up with a siow steady mcuon.
Do not attempt to jerk the packing out, as this wili cause the packing
hook to pull out of the packing, tearing it and making it more gifficult 10
remove. Care should be taken when using the packing hooks to prevert
scoring or nicking the pump shaft.

After the top rows of packing (usually 2 or 3 turns) have been removed,
the lantern ring (or water ring), must be removed. This can usually be -
fished out using s heavy piece of wira with a hoak bent on the end, The
hooks are inserted into twa holes which are-directly oppasite of esch
other. Sorme rings have threaded holes that a screw of approniiate
length may be screwed into, and then pulling evenly cn the screws will
pull the lantern ring out. It is important that the ring be pulied up trom

Phase IV - 15

TMO108.TiIF



8}

9)

10)

11}

beth sides togather to prevent the ring from cocking sideways in the
stuffing box and possibly jamming.

NOTE: It may be necessary to clean around the shaft and/or stuffing bax
h order to get tha ring out. If the pump has been in servicefor a while,
you may find that it heips to tap on the ring with a small wooden stick
or dowe! to locsen it. It still unable to remove the ring, notify your
SUpervisor.

Once the ring is pulled out of the stuffing box, they can usually be split
apart llke the packing gland to be moved out the way. |f there is no
lantern ring in .the stuffing box, notify your reute supervisor
immediately...Do nat rapack pump without Installing & lantern ring!

Next, remove the remaining rows of packing. In some older pumps there
will be rubber packing under the iantern ring. This is not to ba removed
by operations personnel. If rubber packing is found under the lantern
ring, notify your route supervisor. '

Clean out the stuffing box and the shaft as best you can, It will make
repacking the pump easier, and will help to prevent debris from damaging
the shaft and tha new packing.

If the pump uses water to seal and lubricate the packing, open the water
line to flush it cut. [f the pump uses a grease cup, remove the grease
cup and clean out the line entering the packing box, and clean out the
grease cup. s

During the repacking process it is vary important that all rows of packing
as well as the lantern ring to be installed in their proper positions. The
lantern ring must be reinstalled in the exact location otherwise the
lubricating liquid {water) will not enter the packing box properly;
therefore, major damage 1o the pump can accur.

Determining Packing Reguirements

1)

2i

To determine the carrect packing size, measuse from the shaft to the
inside wall of the stuffing box with a scale or rule. Whatever the
measurement is, will be the size of the packing needed. In the case of
our illustratiocn, shawn on page (18), let us sssume the measurament is
1/2", thus we will need 1/2" packing. .

Next we measure from the top of the packing box 1o the bottemn of the
inside of the box. In our illustraticn this measurement is 3 1/2". We will
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3

4)

5}

8)

call this measurement "A™.

Using a smali rod with a hook bent at a 90” angle, insert the rod into the
stuffing box and set the hooked end into the warter ar grease seal inlet.
Grasp -the rod firmly at the top of the stuffing box, remove it and
measure the length from where the top of the stuffing box was, to the
hook. In our illustraticn the lengthis 1 1/2". We'll call this measurement
g

Subtract this fength. (B}, from the length of the packing box, (A), t¢
determine the length from the bottom of the seal inlet to the neck ring.
We'll call the differgnca "C".

3 1/2"(A} -11/27(8 = 2"(C)
Wae then divide 2" {C) by the size of the packing, in this case 1/2™:
2/(1/2 = 4
Wa will need 4 rows of packing below the seal infet.

Since the lantern ring is to be in line with the seal inlet, it will go in after
the 4th row of packing. To find out how many raws of packing will be
needed above the lantern ring, measure the thickness of the lantern ring
{3/8" for our illustration), We’ll call this measurement."D"”. Wae then add
"C" to "D* and subtract from "A".

A=312" C=2" D=38"
C+D =2+ 3/8 = 23/8"
A-(C+D) =3 1/2"-23/8" =11/8"

We now know that we have 1 1/8" remaining above the lantern ring to
the top of tha stuffing box, We then divide that measurement by the
packing size to determine how many turns are needed above the lantern
ring. 1 1/8" divided by 1/2" = 2 with 1/8" left over. This 1/8" will
allow for the packing gland to set inside the stuffing box. These
measuraments should be recorded on the inside of the front or rear cover
of the station log book for future reference.

Now that we know what size packing we need and how many rows are
requirad above and beiow the lantern ring, let!s get some gclean packing

and pack the pump.
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PUMP PACKING BOX

(The Lantern ring for this packing box is 3/8")
{Drawing is to scale}
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Packing the Pump

1)

2)

3)

4)

5}

€}

7)

8}

Having prepared the pump and obtaining the correct packing, lay out a
clean plastic bag, or clean rags, on which 10 work with the packing. You
should NEVER lay the packing diractly on the floor. PFacking that has
been contaminated with dirt, sand, grit, or other fareign matter should
be discarded. Using packing that has dirt in it will evantuaily cause the
pump shaft to wear excessively, creating an expensive repair job.

To detarmine the correct langth for sach row of packing, wrap the
packing around the shaft making sure the packing does not twist. Full
firmly together and mark the packing where the end meets. Lay the
packing on a clean surface and with a sharp knife, or packing cutter,
make a clean , even cut.

Check the turn for praper fit by wrapping it areund the shaft. The ends
should meet with no ovariap and no gap batwsen the ends. If the turn
is a good fit, cut the remaining rows neseded to the same size.

Wrap the packing around the shaft and insert it into the stufting box,
keeping the ends together. Working around the shaft evenly, push the
packing down as far as possible, If necessary, use shart pieces of waod
10 tap the packing down in place. {t is very Important thai the ends stay
together and that the packing lays flat. If the packing is not fiat,
succassive rows will beeome a greater problem, as they will not lay flat
eithear,

As the rows are placed in the stuffing box, stagger the ends at teast 1/4
turn from the previous row that was inserted.

After installing the first 4 rows in our pump illustration, we would then
install tha lantern ring. Remember, the lantern ring must be in line with
the water or grease seal inlet. : ‘

Install the remaining rows of packing, alternating the ends as described
in #5, The iast row may hava to be left out until the packing has heen
seated inside the stuffing box by pushing down with the packing g'and.

Place the packing gland around the sheft and re-assemble it. Instali the
gland inside the stuffing box. Tighten the gland down, hand tight only
at first, to prevent excessive leakage. The gland should be square with
the pump shaft to prevent it from rubbing on the shaft,
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Starting the Re-packed Pump

1}

2i
3)
4)
5l

8)

7)

8}

9}

Make a visual inspection of the area, making sure that the area around
the pump is clear of tools, rags, etc.

Open seal water, or refill grease cup and install grease cup on seal inlet.
Open discharge and suction valves.
Make sure all personnel are clear of pump.

Put pump back in service following all safaty and operating procedures.
Start unit and observe its’ operation, |f there are any unusual noises, or
if wacking begins to get hot, shut the unit off and investigate the
problem. If no problems are cbserved, proceed.

A good packing job can be easily ruined by improper gland adjustment,
While the pump is running, carafully tighten the gland {a little at a time),
to prevent excess leakage. A [(ittle |eakage is necessary 10 ensure
cooling and lubrication of the packing.

Tighten the giand evenly, so as not to cock the gland. This is done by
tightening up 1/4 te 1/2 turn on each gland bolt alternately. Tightening
up too much on one side can cause the gland to jamb against the shaft
and cause damage.

AL, & the pump to run for a few minutes, as you monitor the gland
temperatura by feeling it with your hand. The gland should remain cool.
If it begins to get hot, stop the unit and allow the gland to ccol down.
Back off the gland bolts a turn or two, then restart the pump and cbserve
again. Readjust as necessary.

Once you have finished with the packing, placa it back in the box and/or
a clean plastic bag. DO NOT LEAVE PACKING MATERIALS EXPOSED!
Contaminated packing ¢an ruin a pump shaft. Packing is also a very
expensive item. Show your responsibility in your job performance and
handie packing in a proper manner,

Record this maintenance in your station log book as well as on your daily

reute report. Note all measurernents taken, size of packing used, and the
number of turns placed befors the lantern ring and after the lantern ring.

Thereéfter, inspect the packing gland during each station inspection. As
the packing wears, it will be necessary 10 adjust the gland. Eventually
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the gland will be seated all the way down, allowing for no further
adjustrnent. At this point the pump must be repacked. Under no
circumstances should a pump be left 10 run over the weekend if the
gland is fully seated. The pump is 10 be repacked at that time!
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TYPICAL PUMP PACKING BOX

(Picture depicts a typical grease lubricated shaft)

! PUMP COUPLING

P V’"""V 7 A/ HALF

SET SCREWS

GOUPLING KEY

- GREASE FITTING

LANTERN RING

ROWS OF
PACKING
{6 SHOWN}

PACKING BOX
ASSEMBLY

0-RING
UPPER HEAD
. SMAFT
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RADIO and TELEPHONE COMMUNICATIONS
GUIDELINES

Radic Communications

The radic equipment are provided to help in the operations of the Board and
shall not be used for any other reasons but work related situations. Personnel
who abuse the equipment will be dealt with accordingly. Channel 11 AND 31
are high prigrity channels which are monitored 24 hours a day.

Eastbank Drainage Operations operate on radio Channel 11,
Eastbank Sewerage Operations operate on radio Channel 31.
Westhank Drainage and Sewerage Operations operate on Channel 11,

In order ta have a proficient radio communications throughout the Board the
folfowing guidelines are established:

- Oniy gualified personnel are authorized to use the radio communication
device. The supervisory personnel will determine who has the proper
qualifications depending on trzining progress.’

- When transmitting a radia message speak loudly and clearly into the
microphone. The microphone shouid ke close to your mouth as possible.

- If initiating the radio call hit the "Transmit" button on the radio, wait for
transmit signal (usually a [cud beep) then hold "Transmit” button and
proceed with your message.

- Always identify yourseif first; sither name and title, truck number, or
facility name.

- If you are receiving a radic ca!l wait till the message is complete then
hold "Transmit™ button and respand by identifying yourself first.

- The following are soms typicat verbiage for Inltiating a radio call:

SENDING MESSAGE RECEIVING MESSA
*Truck 123 to Drainage Station 5° "This is OFS 5 Operator”
"John Doe of Maintenance to Drainage Office™ . "Drainage Office”
"Machina Shop to Central Controt” “ Centrai Control”

- Once you have established who you are talking to state your message.
Please note that your communications must he short, aceurate. and fo

the point.
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- The person recgiving the message must repeat the message to assure
that the message has been properly received and understood,

- After the message is gone through, the ending to the communication
should be by identifying yourself and the word “Clear”.

- The following are the typicai verbiage for ending a radio communication:

SENDING MESSAGE VIN SSAGZ
“Truck 123 Clear* "Drainage Station 5 Clear”
"John Doe Clear™ “Orainage Office Clear"
"Machine Shop Clear" “Central Control Clear"

The tfollowing Radio Checks are currently perftormad by Central Cantral and
Facility’s Operstor:

A, : and 7:00 p.m, Radio Checks:

Board setup-feeders, opened of closed, voltage or no voltage on feeders,
buss ties  opened ar closed, squipment out of service and for whao,
suction and discharge elevations, Central Cantrol should be notified if
U.P.W. Il in training is authorized to answer radio.

Typical response fram Drainage Pumping Station No. 2:
Feeders 24, 224, 204, 304, 404, and 406 are closed with voltage;
Fewders 48, and 18 are open with no voltage:
Bustie 1 is closad, busties 2 and 3 ars open;
Suction is 10 feat, and discharge is 16.2 fesat,

B. n Radio Check:

Station should idsntify itself, only the opergtor in charge should answer
the radic and ldentify himself/herself as the operator and should give
his/her last name. If the operator is going to be away from the radio for
any length of time Central Control should be notified. Remember the
operatar is the prime responsible person for the facility.

c. Rainl R R

Stations must Identify themselves as stated previcusly and give the
following additional information:

3 What pumps are loaded,
(g What pumps are running light (no tead),
[ Rain intensity,
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Rain gauge reading (stick or recorder}, and
Suction and discharge slevations (drainage and Sewerage
Qoerations).

mno

Station "D", and Carrolliton Frequency Changer should give load
(25 cycle kilowatts or megawatts) information.

Talephone Communications 3

All telephone lines should be answered by:

Good morning or Good afternoan, ! Pumping Station !
. ~ Operator

1 {ldentity tacility’s neme OR number, where applicable)

] {Igentify the name of the indlvigual answering the tslephone)

Messages shall be taken and forwarded to proper personnal as soon 8s
possible.

No long distance calis or operator assisted calis shall be made and/or accepted.
Personal telephone calls shall be limited to three (3) minutes.
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Lockout-Tagout Procedures Saves Lives

John Doe was changing a blade on his tadle saw in his garage when he accidentally
caught his pants pocket on the on/off switch, The motor turnad on and John lost
three fingers.

You might think this was a freak accident, but every year hundreds of people are
injured or killed when power is inadvertently turned on while they are working on &
machine. Freak accidents dan’t exist.

Both at home and at wark, it is important to disconnect toois from thsir power sources
when servicing them. At work, disconnection often means turning off the powver at
a master switch. Even if you have turned the power off at the master switch it is a
good practice to use proper instrument to check for voltage.

Even if you are going to be in continuous sight of the master switch, lock out the
power by propar means. This way, another worker cannot turn an the power while
You are away from the machine or while you turn your pack mementarily. Also, you
shouid place a tag on the switch indicating the reason the machine is locked out, the
period of time it will be iocked out, and your name. If more than one person is
working on the machineg, each person should place his or her lock individually onto the
switch and tag it. Special muiltilocking devices are available for such purposes.

Lockout-Tagout procedures are covered by Occupational Safety and Health
Administration (OSHA) Reguiation (Sept. 1, 1989} 29CFR 1910.147.

* # % END OF PHASE IV * * »
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PHASE ¥V OUTLINE

The following duties are required to be performed by Utility Plant Worker if in this
phase. of the Training Program:

Phase V - 7th Month (Duration two months)

A. Qperation of electrical switchgear
1. Low valtage squipment
2. High veitage equipment
3. Control voltage

B. Potable water system
Water meter locations
Shutoff vaives
"Backilow prevention
Pressurs switches
Seal water and adjustment
Water solencids and bypasses
Float tube flushing
" Hydraulic gates
Drawing of water system diagram

acuum priming system

Vacuum pumps

Locations of valves

Purposes of valves

Prassurizaticn of vaguum system
Drawing of vacuum system diagram

GREON=S OONOApWN

Suction lift

1. Vacuum reading and anaiysis

2, Atmospheric pressure

3 Conversion of inches of Mercury (Hg) to feet of head .
4 Conversion of feet of head to inches Hg

Methods of detsrmining if 3 pump is loaded

5

Recorder $ystems

1. Cairo Datum elevation system
2. Air compressors

3 Regulators

4 Fiow meters

5 Blas reiays
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6. Suction recorders

7. Discharge recorders

8. Pump recorders
Phase 5 Training Classes: The following classes will be beld 3rd Tuesday gvery -
mgnth for thig phase of training as scheduled below:

Recorder Systems’ Automation 8:00 - 16:00

Suction Lift, Eievation 10:00 - 12:00

Water and Vacuum Systems 12:00 - 2:00

AY

CROSBY
ST uss

s
FECT of wi'ER

ACRAGAGE

Typical Gouges Used ir Qur Operations

pPnase V - 2
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SUCTION LIFT...
VACUUM AND FEET OF WATER

In order for a liquid (drainage AND/CR sewerage) t¢ be pumped it must be able to
reach the impeller of the pump, either by gravity or some other means {See Phase VI
for discussion sbout pumps).

\n majarity of our facilities the pumping unit is installed above flood level so the water,
gither drainage or sewerage, must somenow find its way to the pump impeller. For
this reason we use Vacuum Pumps throughout our system. Vacuum pumps basicalty
suck the air from the suction pipe; therefore, allowing the atmospheric pressure to
push the water to the impeller and from there the drainage OR sewerags pumnping unit
will take over, Therg are certain tarminglogies that we use when we talk about pumps
and the purpose of this section is t¢c make you understand these terms.

The following definitions are quoted from the Hydraulic Institute Standards and are
iiiustrated in figure shown below:

Suctlon Head: Suction head exists when the suctian head is above atmosgneric pressure.
Sugtion Lift: Suctien [ift exists when the suction head is below atmospheriz pressure.
Discharge Haad: Discharge head is trne reading of a pressurs gauge at the disctharge of the pump.

convertad to feet of liquia and referrad 1o datumn plus the velocity head at the paint
of gauge attachment.

Total Head: Total nead is the measura cf work increase per pound of the fiquid, imparted o the
liquid By tha pump, and is thereicre the aigebraic differance between the discharge
head and the suction head.

it must be admitted that the above formal definitions are not 100 clear or edifying for
anyons not already wwell versed in pump fundsmentals. As ws proceed wi.m
discussion on pumps, hawaver, the definitions should become clearsr and more easily

understoed,
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If a piece of steel is laid on the floor it retains 1ts shape and form. It can be picked
up and rnoved. There are very strong cohesive forces hoiding the piece of stee!
together. Water lacks these cohesive forces.

The lack of these cchesive forces prevents a pump from grabiing the water from
above and lifting it. Therefore, no actual lifting of the water is done by the pump.

Water will take the shape of the container it is in. A cup of water is in the shape of
the cup; nowever, if the sams water is poured into a bucket it takes the shape of the
bucket.

If you fill a vertical cylinder that has a piston at the bottom of the cylinder with water,
the water will take the shape of the cylinder. The water can be raised by forcing the
piston upward. So water can be pushed up from below, but cannot be pulied up from
above.

The illustration below shows water being forced upward with a piston. Notg that the
water always takes the shape of the container, it has no fixed shape:

i Indicates
Water

"Ml Indicates
Piston

As the piston
moves up, water
is forced up.

¢————Piston ROd———>

{n the case of nagative suction lift purmps, & vacuum must be created to push the
water up and into the pump. A vacuum is any space without matter. (n practrce: a
perfect vacuum is unattainabie, but it is common 10 refer to a ragion of space with
a very iaw density of matter as a vacuyum, or more correctly as a partial vacuum.
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As the air {matter) is remaved from the inside of the pump, the density of the gas {air)
is reducec. This reduction of density causes the outer atmospheric pressure 10 force
the water upward to fill the void space, or area of lower pressure.

Atmaospheric pressure at sea level is 14,7 P.S.1. ipounds per square inch}. As the
density of the gas (air} inside the pump is reducad the pressure inside the pump is
reduced. When this occurs, the outside pressure, being greater than the inside
pressure, farces the water into the pump.

The air inside the suction pipe and/or pump casing is removad, either by the pump
impeiler (70 some degree} or by some external means such as vacuum pumps.
Atmospheric pressure pushes down on the surface of the water in the wet well and
forces the water into the suction pipe and/or pump to replace the air being removed.
The woark done on the suction side of a pump is always limited by atmospheric
pressure, as atmospheric pressure acts as the piston tc force the water into the
suction pipe and/or pump.

Atmospheric Pressure Inside and QOutside of the Pump

14.7 PSIT ——’T_"r_‘_
PSI
Pump
Suction Discharge

As you can see in the above illustration, the water inside the suction and disqharge
pipes are the same height as the water in the suction and discharge bays while the
pressure inside the pump is matched to the pressure outside the pump.
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Atmospheric Pressure Qutside of the Pump
Reduced Pressure Inside of the Pump (Partial Vacuum)

14.7 251 14.7 PSI

Suction ) Digcharge

lllustrations show that as the pressure inside the pump is reduced the force of
atmospheric prassure exertad on the surface of the water outside the pumgp forces the
water up the suction and discharge pipes. The height of the water inside the pipes
is now higher than the water in the suction and discharge bays.

A vacuum ar partial vacuum is normally measured in Inches of mercury {inches Hg]'.
{The symbol "Hg" stands for mercury} A perfect vacuum is equivalent to
approximately 30" Hg. This means that if all matter is removed, mercury will rise 30",

Pexfect Vacuum
no atmospheric pressursa
on

24"

2"

Mezcury

Phase V - &

TMOTZETIF



Becausa water is fighter than mercury, water will rise to 33.85 feet in a perfect
vacuum. This c¢an te computed by converting atmospheric pressure to fast as
fallows:

14.7 PS1/ 0.433 = 33.95 feet of water

Therefars the maximum suction lift a3 pump can obtain is limited by the available
atmospheric pressure. In practical uge, the maximum suction lift a pump can achieve
Is about 25 feet of water. This lift is limited by the ability to create as near a perfect
vacuum as passible in field applications.

In most cases the actual suction lift will be less than 25 feet. To computa the actuat
vacuum required to make any given lift, use the following:

Feet of Lift / 1.133 = inches of Mercury (Hg}

Example: If we know that a pump is 10 feet above the surface of the suction water,
and we want to know what vacuum is required to load the pump (fill the pump with
liquid), using the above formuia:

Feegt of Lift / 1.133 = Inches of Hg
10 feet of lift / 1,133 = B8.83 Inches of Hg

If we have a vacuum gauge attached t© the pump, and can measure the vacuum, the
gauge raading can be converted to show the actual feet of lift.

The vacuum gauge shawn elsewhere in this section shows a reading of 15" Hg. To
find the actual feet of lift, use the following formula:

Inchas Hg X 1.133 = Litt of water in feet
15" inches Hg X 1.133 = 16.985 feet of lift

Another type of gauge used to measure g vacuum is @ compound gauge. A compound
gauge measuras pressure in PS! and Vacuum in inches Hg. Normally the numbers on
the right side of "0" (zerc) indicate pressure in PS| and numbers on the left side of the
"O" indicate vacuum in inches of Hg. A typical compound gauge is shown elsewhere
in this section.

Phage V - 7
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Bubbler Tube Autamation Systems

in additions to "Staff Gauges™ Bubbler Automation is aiso used throughaut out
facilities in order for the station’s operators 10 know the elevation of the water; sither
drainage or sewerage. The bubbler tube automation system is based on the principle
of air pressure in a8 tube or pipe, that is set in a liquid (such as water) disptacing the
liquid and forcing air out of the bottom of the tube. |t requires a specific amount of
air pressues to displace a given amount of liquid.

Since we are working with water {drainage and sewearage), it takes 0.433 pounds per
square inch (P.S.1.) to displace one foot (1) of water. For every additional foot af
wvater sbove the open and of the bubbler tube, it will require an additional 0.433 P.S..
of air pressure to get air bubbles aut of the bottom of the tube.

(_—————' Bubbler tubes -——‘

St— =_

Water

Level

Water

Level 1’

A B

In ilustration B, the water is tsn feet

in Mustration A, the water is one foot
{1"] aba're the opan end of the bubbisr
tube. It will require 0.433 P.S.. of
Pressurs to get bubbias coming out of
the battam of the twbe.

Fhase V -

110"} above the opan end of the bubbler
tube. i1 we muitlply 10 % ©0.833, we find
that we need 4.33 P.5.l, of pressure o
get bubbles coming out of the tube.

8
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The gauge shown below illustrates the relationship setween the elevation of the water
and the corresponding amount of air pressure required to read the slevation,

Looking ai the above gauge you’ll notice that there are two (2] sets of numbers on the
gauge face. The inner set of numbers range from "0 to "18" and is read in PSI
{pounds per square inch}. The outer set of numbers read from "0" to "34.6" and is
read in Feat of Water. Notice that bath number scales increase as you read fram left
to right. To be able to “read” or sense a particular level of water with this gauge, the
amaunt of air pressure on the inner scale must be available in the system.

if you Igok at the "10"™ mark on the outer scale you'll see that the PSi scale is 2t 4.33,
or 1 foct of water is equivalent to .433 PSI. The indicator in this example is showing
approximately 19.6' of water. In order to read this elevation, the system must have
a minimum of 8.48 PSI of air pressure going into it (18.6 x 0.433 = 8.48 PSlL.

1f we know the maximum amount of air pressura that a system Is working on, vwe can
determine the highest gievation that we will be able ta read.

Phaga V - 9
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Exampte:
We have our bubbler systems operating with 10 PS1. Looking at the
gaugs, we will be zble to read from "0" ¢ approximataly 23" of water.
(This is the deepest of ary of our wet wells.}

If the pressure waeare set at b PSI, we woutd only read elevations up to
11.88", which would not be sufficient at many of the stations.

CONVERSIONS:
Feet of water X 0.433 = PSI
PS8l / 0.433 = Feet of water
Feet of water / 1.133 = Inches of Hg
Inches Hg X 1.133 = Lift of water in feet

Phase V - 10
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T o] one

Now that you know the basic principie of how our bubbler tube automaticn systems
operate, lst’s look at a one-line diagram of the system to better understand the
relationship of each of the components within the system. While the physical layout
and type of components may vary at the different facilities, the basic principle of how
the system works remains the same:

Tha air comp=essor wupplies tha air to cparakte tne system. [t
Adx ganerally consiste of an klectii¢ XOLOE, COMPYEEESr. etorage
Cogpresscr tank with draim valve, adjustable au/cf? switch which aperates
off of pressure (n the tank, and & shut-off valve.

The requlater limite the air pressure from the compremsor to a
PT ned presseure. [n our syebtem ik is wet at 10 F8I.

Ragulator

n Tha flow water reguiates the volume of air passing througs the
Macer H eyatem. Tt DOES XOT regulata precouye. Tha {low metsr is usually sst
r——med at the nid-peing of jta‘ ranse. .

Automation The automasion contreols start and steop bis wobkers.
fr———— ComCTols In stations wich multiple spesd mctors. the awitches
will algo control motor sgeed changes.

Flevaznias A visual means of fonvarting the asouat of air
Gauge Praseure sanead withir the aystam to an slevation
reading in feet &f water.

h of the wet well variss

Vet well - B
szabion to scakion.

he
son

i

|
NOTE: A recorder may alase by coanestsd in kbhe systea
prier to the bukblar tube.
i

——  muBblex Tube - cpen ond of tube is spproximately &' to
i i 1’ above the bottom of the wat wall.

Next, we’ll look at the system from the bottom up, and explain some more of the
detaiis of how the components relate to one another.
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Wet Well QR Suction Basin

The wet well {in the sewerage system) OR Suction Basin {in the drainage
system} is the terminal point of the collection system at the site of the station.
It can be of any size, shape or depth. In the sewaearage system, at most
stations, the suction lines of the pumps are connected into the wet well. At a
few stations the pump, and in one casa the pump/motor units are submerged
in the wet well. The depths of the wet wells in our system range from
approximately 10”7 to 23’. In the drainage systerm the water will flow toward
the stations in the suction basin. There are bubbler systems both for suction
and discharge of most drainage pumping stations.

Bubbler Tube

The bubbler tube is usually made of 3/4" schedule 40, type 318 stainless steel.
Stainless steel is used because it is highly resistant to corrosion. The bubbler
tube is kept from 6" 10 1’ above the bottom of the wet well. This is done to
help prevent bicckages in the tube from siltation. Since the water that enters
the wet weil or suction basin will sit there for a while, some of the suspended
solids will settle down ta the bottom. Over a period of time the siltation wiil
build up. If the open end cf the bubbler tube was iccated at the very bottom
of the well, the siltation would build up around the open end causing the
system ta feel more pressura as the air tries to bubble out through the siltation.
The system would not be able to teil the difference of the cause of the increass
of pressure and would trigger the automation controls as though the water
elevation was rising.

Elevation Gauge

The elevation gauge is nothing more than a pressura gauge that has a scate
which equates the pressure in the system t0 its’ corresponding water elgvation,
Same of the elevation gauges we use have bath the PS1 (pressurel and Faet of
Water (head) scales on the gauge face, some will have only the feet of water
scale. Since we know that the maximum depth of our wet wells is 22" {which
requires 23 X 0.433 = 9,98 PSH we need to use gauges that will read up to
that elevation at the least. .

Automation Contrals

The automation cantrols regulate the starting and stopping of the mators, as
well as changing motor speeds if appiicable. While we have many types of
autemation controls in use throughaut our system, they all have one thing in
cammon - each has a rubber diaphragm which moves up and down with the
increase and decrease in pressure within the air systerm, This diaphragm in turn

rhasge V - 12

TMOT3ZTIF



moves some type of mechanical device to operate a mercury switch, or cortact
points which open and clese to "make” cr "break" the electrical signal sent to
the motor starters. At some stations & single switch is used to controi both the
"on" and "off" signals. At other stations ene switch controls the "on” signal,
while another controls the "off" signal. The diaphragms in these switches are
usually rated at a maximum working pressure of 18 PSl. Any pressure in the
system greater then 15 PSI can rupture the diaphragm, causing the switch ta
operate erraticalty, or not at all.

Flow Meter

The flow meter controls the volume {amount) of air flowing through the systam.
A large volume of air shortens the response time in the system, while 3 low
volume of air decreases the response time. The flow mater is usually set at its’
mid-peint. The flow meter dges_not requlate the air pressure.

Reguiator

The regulator is a device located between the comprasser and the rest of the
system. [t s used te limit the pressure being fed inte the bubbler system. The
regulator must have a working pressure that exceeds the amount of air pressure
coming from the compressor, otherwise it would be damaged, and would not
work properly. It must have a pressure gauge on it in order to be able 1o set
it. The gauge shouid read from "0" to "30" PSI. Since we know that the
diaphragms on the automaticn controls have a maximum working pressure of
15 P8I, the regulatar is set at 10 PS] as a means of protscting the automation
controls, The 10 PSI of pressure still enables us to read the entire depth of our
daepest wet well.

Air Compressor
The air compressor supplies the air to operate the bubbler tube system. The

compressor pumps air into a storage tank where it builds up pressure. The
pressure switch on the compressor will automatically start and step the

* compressor. The "on* and "off* points are adjusiable, although you will usually

not make any adjustments to it. The "on" point is set above the 10 PSI| output
of the regulator, between 20 and 25 PS}, to ensure that there is a constant
working pressure in the bubbler tube system. The "off" point should be
between 40 and 45 PSI. This is well below the working pressure of the
regulator, The unit should have a pressure gauge on it that reads from "0" to
"60" PSI.

Phase V¥V - 13
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Automation system operation

It is extremely important that you have a thorough waorking knowiedge of the basic
system, so that you can properily troubleshoot problems with bubbler tube systems at
any of the stations, rather than making haphazard guesses if a problem srises.

With the bubbler tube system set up as explained above, and no water in. the wet
well, we will have a "0" {zero) reading on the elevation gauge: While we do have 10
PS1 of air pressure flowing through the bubbler tube, since there is no vvater in the
well; there is no resistance at the open end of the bubbier tube. The air flow passes
out of the tube unrestricted.

As the water in the well rises above the open end of the bubbler tube, it creates a
resistance that the air flow must overcome in order to flow cut of the tube. That
resistance is feltin tha system as pressure. Each one foot (1) rise of water above the
open end of the tube will require 0.433 PS{ of air gressure 10 push the air out of the
tube.

The automation controls are set to a predetermined level for motor "start” and "stop”.
and/or speed changes. These controls are connscted inta the low voltage {110 volts
ac) electrical system and in turn operate relays that cpen and close the motor starters
which are high voltage {220 vaits or greater). When the elgvation increases snough,
the pressure within the system will cause the activation of the "start” control switch.
This sends an electrical signal to the motor starter which then closes, making an
electrical connection from the high voitage system to the motor that drives the pump.

As the unit pumps out the water in the wet well, the slevation decreases, creating less
resistance at the open end of the bubbler tube. As the prassure within the system
decreases, the automation controis will opan the circuit to the moter starter when the
water reaches a predetermined level. This, in turn, will discannect the slectric power
from the maotor causing it to stop, complsting the cycle.

The automation controls are usually labeled "Low Level” and "High Level”. Thereis
a selector switch that enabies us to altarnate which motor/pump unit will operate on
which levet automation control. The seiector switch does not change which
automation controls are operating on which Jevel. It changes which motor is
controlied by the “low" level or "high" level automation control.

Prior to setting automation controls and periodically thereafter, 1he air system shpuld
be checked far proper cperation. This should be done systematically as dascribed
“below:

1 Close the shut-off valve at the compressor.

Phaga ¥ - 14
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2)

4}

5)

6}

.7

Ta check the gauge, disconnect the air line at the paint where it exits the
station and observe the elevation gauge. The needle gn the gauge
should read "Q". If not, replace the gauge,

To check the air system within the station for leaks, piug the air line that
you disconnected on the end ceming from the control board. This can
be done by having someane hold their fingertip tightly against it.

Qpen the shut-aff valve on the compressor and allow the system to fill
with air. Cheack the gaugs on the regulator to see that it is sat at 10 PSI,
adjust if necessary. The regulator should never be set above 10 P8I, as
the higher pressure will damage other compsonents in the system. The
elevation gauge should come up to 23’.

With the end of the air tube stilf blocked, shut off the flow meter. You
now have 10 PSI of air pressure trapped betwaeen the flow meter and the
nlocked end of the bubbler tube. it there are no leaks within this section,
the 23’ reading on the gauge will hold steady. if the needle begins to
drop, you have one or mare jeaks within this section. The faster the
needle drops, the bigger the leak (which may be many small leaks}.
Befcre proceeding any further, the leaks must be detected and corrected.
This is done by applying liquid leak detector around all air line
connections. If leaks ara detected at the fittings, you may be abla to
simply tighten the nut & bit. DO NOT OVER TIGHTEN! it may bs
necessary to replace the plastic ferrule inside the nut. If the source of
the leaks is not at the connections, you rust visually check the air
tubing, especially any areas thatmay rub against the control board when
opening and ¢tosing the contral board door. If no ieaks are found in the
tubing, you may have a diaphragm leaking on one ot the centrol
switchas, If this is suspected, contact your route supervisor.

Once you have determinea that there are no leaks within the station, re-
cgnnect the air tLbing at the point where you disconnected it.

To check for leaks between the exit point of the station and the wet
well, open the wet well and gisconnect the air fine from the bubbler tube.
Once again, have someone block the end of the air line with their finger.
Open the flow meter and allow the system to fill with air. Once the
gauge reads 23’, shut off the flow meter. The gauge should hold steady.
if it begins to drop, check for laaks at the exit point of the station, and
at the connection in the wet well where the tubing is connected t© the
pipe coming from the station. Whan the sysiem shows no leaks,
reconnect the air line to the bubbier tube. Open the fiow meter to its’
narmal setting. Once your gauge is showing a reading, use leak datector
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8}

9

on the fitting fram the air line to the bubblar tube. If no leaks are found,
ciose the wet well cover,

New that the air system is known to bte free of leaks, we want 1o
determine that are no biockages or restriction in the bubbler tubs. Ta do
s0, we must "purge” the bubbler tube. Furging the bubbler tube is
accomplished by feeding the full pressure of the compressor to it, rather
then the normal 10 PSl. To properly do this, vou must make a direct
connection from the compressar to the air line to the bubbler tube
bypassing the entire control board, $0 as not to damage any of the
components, Close the shut-off valve on the compressor and make the
direct connection te the air line to the bubbler tube. Open the drain
valve on the compressor tank leng enough to kick the compressor on.
Close the drain valve and allow the compressar to run until it shuts off
sutomatically, You should have 40 to 45 PSI in the tank. Cpen the
shut-off valve on the compressor and allow this higher pressure to feed
out to the bubbler tube. When the blockage has been cieared, the tank
should empty rather quickly. It may be necessary to repeat this
procedurs & coupla of times If the blockage is heavy. If you are unabls
to clear the blockage in this manner, notify your supervisor.

Once the above procedures have been follewsd, settings, or adjustments
to the automation controls can be made if nged be,

Phase V - 16
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Troubleshooting the Air System

There are only two basic problems that you will encounter with the air system,
exglusive of electrical problems:

1 Low air pressure
2) Blocked or restricted air line

These two problems bring sbout a very différe_m set of symptoms. Become familiar
with the symptoms and what 10 do about them.

it

2)

Low air pressure

Low air pressure will create a faise reading in the system that indicates lower
water elevation than what actually exists. Consaquéntly, the pumps will not
cycle when they should. This can cause the wet well 1o fill and sewage to-
overflow from manholes in the street. Check the a2ir compressor, regulator and
flow meter for proper operation and settings. if these components are set and
working praperly, you have a leak in the system. Detect and correct as
desciibed eartier.

Biocked or rastricted line

This will also create a talse resding in the system, as a restriction causes
reslstance which is felt as pressure in the air system. This is seen as high
water elevation, and can cause the pump to pump toc far down, causing it to
suck air into the suction line. Since the pump cannot pump air it becomes
"airbound”. This simply means that the pump is running with no load. Since
most of the pumps must have the air bled from the volute by opening a valve,
most will continue to run with no load even thaugh the wet well may again fill
with water. Anytime you find a pump that has become air bound, you must
contact your route suparviser and inform him of same. The bubbler tubs must
be purged, or if necessary, manually rodded out.

Oncs the blockage hes been cleared, reconnect the compressor and air line ta

the control board. Allow the pump to go through a nermal ¢ycle, or check back
later in the day to assure that the pump is now cycling properly.
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When we talk about aperation of pumping equipment one must know what the level
of water is, both in the suction and discharge. So far we have discussed the
equipment that obtain these readings for us and how to change these readings from
feet of water to pound per square inch and vise versa.

The term elevation is used throughout the operations constantly and It refers to the
height OR depth of liquid based on the "sea level”. "Sea leval” or "Mean Sea Level”
is a base line and itis set at elevation "0". Howewver, here at the Sewerage and Water
Board there is another base line OR datum that is being used in lisu of Mean Sea Level
and that i3 "Cairo Datum™. The relationship between the two is as folicws:

Cairo Datum = 20.43” + Mean Saa Level
Example: Most of our purﬁping statien’s floors are built at elevation 24.0; or:

24 - 20,43 = 3.587

(That means cur facilities are only 3.57" above sea iavel |11

So if somaone says the water in the suction bay is at elevation 8.0', it simply means
that the water i at elavation 8.0’ and not 8,00 feet of water in the suction bay. In
order to know exactly the depth of water in the basin, then you need to know the
slavation of the bottom ¢f the basin siab and that is not necessary for cur operators
to know,

By means of the bubbler system, the station operater would know the water
elevations at any given time, end the operator would know when & pump can cperate,
Remember that we always need to know the wster glevation and not so much the
depth.

lllustrations on the next two pages and on page V-27 show typical Sewerage apd
Water Board facilities with the pumping equipment and. their relation with its
surrounding.
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10 Common Rujes tg Prevent Fire in Your Workplac

Over the past 10 years, the number of peaple killad by fires has fallan stightiy each
year. But still, more than 4000 pecple die from fire-related causes each year,

Every year, people are Injured or die in fires at work because they did not follow some
simple rules, Unfortunately, some employees assume that their Workplace cannot
burn bacause it is constructed of concrete and steel. The contents of most buildings,
however, arerarely fire-resistant. Carpeting, ceiling tile, insutation, desks, upholstared
chairs and combustibie items, such as papers and books, all can burn, When
overstuffed furniture and carpeting burn, they give off toxic fumes.

To avaid being a fire victim at work, follow thess rules:

1. Know at least two ways to ascape fram your building. If one way is blocked,
you will need to find an alternate routs,

2. If caught in a fire, stay low 1o the floor. Mast of the hazardous fumes and
gases are lighter than alr, There is often a safe zone near the floor.

3. If you see a fire, sound thé fire alarm and call the fire department before you
attempt 10 fight the fire. In that way, if you are not successful in extinguishing
the fire, at laast you have given the fire fighte: . a head start.

4. Know how to use your fire fighting equipment, such as extfnguishers and

standpine hoses. Remember, never use a standpipe hose {water) to try to

extingulsh an electrical ar chemical {grease, oil, or gasoline) firs,
5. Participate in fire drills. Drilis help make safe procedures beceme good habits.

‘8. Don"t store flammabls chemicals, even in small quantities, outside of approved
storage aress.

7.. - Dor’t smoke in the vicinity of flammable materials.

8. If you smoke in designated areas, usa a large ashtray that will contain your
cigarette if you forget about it. ’ .

9. Practice good housekeeping. Clean up your work area frequently, at least at
the end of each workday or shift.

10. Bs alert to the potential causes of fire in your work area; do what you can to
eliminate ¢r control them. :

Phase V - 21-
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¢ PHASE {V] PRACTICE PROBLEMS

1. An elevation gauge is reading 21° of watar. How much air pressure is required to obtain ths
reaging?
Al 48,5 psi E} 23.79 psi Ci 8,09 psi D) 18.53 psi

2. A vacuum gsuge reading of 17.5" shows how many feet of iRt?
Al 76 B} 15.44 C) 18.83 0) 40,41

3. A bubbler tube 34 feet long is used in an automation system using 1C psi of air pressura. The

bubbler tube is in 3 wet well 45 feet deep. YWhat is the highest reading that could be szen on
your elevation gauga?

|
i A) 23 ‘ B} 46 C) 34 Dj More than 23 but less than 45°
i 4, Wr_iat is atmospberic presgsure equal 107
i AV1.133 % B} 17.4 psi C} 8.34 Ibs D} 14.7 psi
5. The maximum [ift of a pump under parfact condition would be?
A) 23 %t B} 33.85 #t CH14.7H 0) Depends on the discharges pressure
6. How much vacuum Is reguired 10 load a pump that is 26 fest above thal watar?
A} 29.5" Hg B) 24.92" Hy C) 22,95 Hg D) 2.84" Hg
7. How much vacuum is reguired to icad a 30" pump rated at 350 GPM? o
A} 1,687 B) Unknown €)17.9" Hg 0) 14.027 Hg
8. The regulator in the air system of our pumping station’s is set at?
‘ A} 14.7 psa 8) 7.48 psi C} 10 psi D) 34 psi
? 8. . A gauge reading of 5.5 requiras how much air pressure?
: A) 8.23 psi 8) 2.38 psi C) 12.7 psi D} 4.85 psi

10. What is the maximum reacing a vatuum gauge could show when loading a pump?

A} 347 Hg Bl 14.7° Ha Cl 18.6" Hg D) 30" Hg

! Phase V - 25
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A ERS TO PHAS RACTICE PROBLEMS ﬁ)

21 X 0.433 = 9.09 psi

17.8" Hg X 1.133 = 18.83’

The maximum water elevatian that could be read depends first on the air
pressure supplied to the system, which is in this case 10 psi or

10 psi £/ 0.433 = 23/,

14.7 psi {(known fact)

14.7 / 0,433 = 33.96 feet

26" /1.133 = 22.93" Hg i

This prebiem cannot be sclved with the infarmation given. (30" given is the (
size of the pumping unit) ;

10 psi to protect the downstrsam componants
5.5’ X 0.433 = 2.38 ps o v : )

Since we know the maximum lift of 8 pump iz 33.95 feet; ,
114.7 / .433 = 33.95} divide this number by 1.133: ol

33,95/ 1.133 = 29,96 or 30" Hg

* * * END OF PHASE V * * *
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{Typical Sswerage Pumping Statlon)
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PHASE VI QUTLINE

The following duties are required to be performed by Utility Plant Warker 1l in this
phase of the Training Program:

Phase V| - 9th Month {(duration two months)

A, Record keaping

Station logbooks

Reperting and logging of defects and problems
Departmental rgquisitions

Safety meeting reports

Training rsports

Work order forms

Vacation requests

Qvertime request

NFOAPLN

Operation of equipment
1 Daily test runs of large pump units
2 Operation of auxiliary equipmant

cC. Drawing of stectrical system diagram

D.  Types of valves

1. Gate
2. Ball
3. Butterfly
E. Operation of electurical circuits
1. Feesdsrs

2 Bus ties

3 Transformers
4. D.C. switches
5. Control voltage

F. Types of Pumps
1. Positive displacsment
a. Rotary
b. Reciprocating

2, Kinetic energy (centrifugal}
a. Radial flow
b. Axial flow
c. Mixed flow
Phase VI - 1
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Phase VI Training Classes: The following classes will be heid 3rd Thursdav
avery month for this phase of training as scheduled beiow:

Record Keeping 7:00 - 8:00

Pump Classifications 9:00 - 11;00

Valve Classifications, Maintenance 11:00 - 1:00

Electrical Systems 1:00 - 3:00
Phase Vi- 2
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|

our operations.

PUMPS

As part of your daily job in the Department of Operations, you are responsible for
proper maintenance and cperation of pumping units, both in draingge and sewerage
operations. A pumping unit consists of many parts such as pump, motor, and
coupling. In this section we briefly discuss the types of pumps and their purpose in

There are two [2) major classification of pumps; kinetic ermergy, and positive
displacement., The following chart shows each type of pump and its relation to one

of the two major classes:

Pumps
Positive Displacamert ) Kinetic Energy
Centrifugal Pesipheral Special
Reciprocat! Ao -
eipracating tary Ragial | Mixed | Axial Single Multi Jet Gas | Hydrau | Electro
Flow Flow Flow Stage Stage | Pump | lift | lic Ram mag-
netic

- Flenible-Coupied Pump

Phase Vi -3
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Positive Displacement Pumps

A positive displacement pump operetes by forcing a fixed volume of liquid from tha
suction inlet to the discharge side of the pump under pressure. The flow from a
positive displacement pump is constant in quantity but pulsating in flow, Positive
displacement pumps are normally used for pumping raw sludge or slurries ang other
high density liquids. These pumps praduce a constant capacity of puisating flaw at
a lower speed and develop higher shut-off heads than other pump types. Positive
‘displacement pumps are suitable for use as chemicsl fead pumps where a high degree
of accuracy of flow is required.

Kinetic Energy Pumps

A kinetic energy pump operatas by transmitting energy from the retating unit 1o the
liquid in the form of spinning or rotational action causing the liquid to increase in
-velocity. The high velcgity is then changed to static pressure when the liquid contacts
the diffuser section of the pump. A kinetic energy pump will producs a constant flow
of liguid at varying capacities, Capacities will change as the head conditions that the
pump is required to mest change.

The most commoniy used kinetic energy pumps for our operation is the centrifugal
pump. The basic centrifugal pump has two {2} main parts: the rotating slement
which consists of the shaft and the impeller; and the stationary siement which
consists of a pump casing or velute, and the bearing frame,

The rotwting impeller transmits rotating energy to the fluid and the vanes of the
impeller discharga the fluid at a high velocity at the periphery {suter edgs} of the
impeller. The velochy of the fluid is converted 10 static pressure by tha volute
{diffusion vanes) located at the impeller discharge, Thig static pressure forces the fluid
out the discharge passage of the pump. Tha fallowing is an explanation of each type
of centrifugal pump:

Axial Flow Pumps

The fluid in an axial flow pump is lifted or propelled by the impsiler {more comr_nonly
called a propeiler in this type of pump) in an axial direction (in the same direction as

" the pump axis or shaft}, and diffusion vanes are used to change the lifting veloctty ta

static pressure. The fluid enters the pump in an axial direction, and there is no basic
change in the flow direction through ths pump. Therefore, the fluid is chschgrged {by
the pump) In the sarme direction as it enters, which is alang the pump's &xis.

Phase Vi - 4

TMOTS3TIF



Radial Flow Pumps

A radial flow pump uses centrifugal force as the principal means of developing head
or discharge pressure. The fluid enters the pump in an axial direction and is turned at
a 30 degree angle by the spinning motion of the impelier. The fluid leaves the outer
edge of the impeller at a high vslocity and contacts the inner wall of the pump volutg
where the velocity is changed to static pressure and forces the fluid out of the
discharge. The fluid enters the impelier axially and leaves at a 90 degree angle to the
axis.

Mixed Flow Pumps

A mixed flow pump employees the principles of both the axial flow pump and tha
radial flow pump. The liquid enters the pump axial and is lifted and turned by the
spinining motion.of the impeller. Discharge pressure is developed in a mixed flow
pump by the centrifugal force as well as the lifting of the impeller. The fluid enters
the axial pump and leaves the impeller at some angie less than 80 degrees.

In order to understand the basic operation of a pump itis necessary to understand the
basic theory used in pump design and the changes of the liquid through the pump.
Pumps are used to take liquids and liquid/solid mixtures from a lower level and move
these fiquids to a highar level through the transmission of energy,

Terms Used in Pump Operation
Fressure and head are diffarent ways of expressing the energy parameter. Pressure

is usuaily éxpressed in PS| {pounds per square inch) ang head ts usually expressaed in
feet. One (1) foot of head is equal to 0.433 PSI (See Phase V).

.o
One {1) Toot of head exerts a downward force of 0.433 P5SI on the bottam of the container

Phass VI- &
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Bl. 20°

>

Discharge

El. 10/

Sucticen z
Punp

In the above itlustration the suction water level is at elevation 16’, and the discharge
elevation is 20'; therefore, the static head is: 20°- 10’ = 10’, The stetic pressure
can be determined by muitipiving the static head by 0.433 PSi per ane (1) foot of -
head:

10’ static head X 0.433 = 4.33 PSI

In addition to static head the pump must also overcomse the friction lossas in the
piping &nd pump, and the velocity lossas in the pump. Friction losses are caused by
the nyuid rubbing on the inside walls of tha pipe and pump, and energy being lost due
10 this friction. Valocity 1osses are losses where the velocity of the liquid is never
changed to static pressure. The sum or combination of all the head losses, the static
head, and the suction lift are known as the Tetal Dynamic Head (TDH).

A pump’s discharpe pressure can be measured with a pressure gauge or a compound
gauge. The llfustrations on pages V-2, and V-8 show 2 0 t0 15 PSI (pressure) gauge,
a0 - 200 PS1/ 30" - 0" Hg vacuum compound gauge. Nots that a cornpound gauge
measures vacuum and pressure, not pressure and feet of water or altitude.

A PS5l gauge can be used to measure pressure in pounds per square inch only. PSI
gauges can be made in a wide varisty of sizes (face dismater) and a wcde variety of
range {minimum to maximum scale).

A compound gauge can be used to measure vaguum in inches of mercury (inches Hg)
and pressure in FS!, Compound gauges can also be made In a varisty of sizes and

ranges.

Phase Vi- 8
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The TDH (Total Dynamic Head) is very complicatad to calculate; hawever, for pumps
that are already in service the TDH can be dstermined by measuring the discharge
pressure. f a pressure gauge or compound gauge were installed on the discharge side
of the pump In the pravious page, with the pump running the gauge would read higher
than the 4.33 PSI calculated for the static head because the gauge would shaw the
static head plus the head iosses.

Conversions
From PS| to TDH ---- PS[/ 0.433
From TDH 10 PSI ----- TDH X 0.433
Exampies

If a pump is rated for a maxirnum discharge head of 73 fset, what wauld the
maximum discharge pressure be? '

TOH X 0.433 = PSI
73 X 0,433 = 31.81 PSI

Quantity
[ The tern;w quantity, when used in reference to the operation of a pump, means the
amount that the pump will discharge at a given head candition in a specified time’
pericd. The spacified time period can be varied to fit the particular situation, e.g.
seconds, minutes, hours, days, stc. Likewise the volume measurement can be varied
to fit tha particular situation; e.g. cubic feet, gailons, million galians, atc.
A 12’ Wood Screw Pump, such as "A" pump at DPS 1, is rated for 550 CF8 (Cubic
Feet per Second). This means that this pump will discharge enough water to fill BBD
cubes measuring one {1] foot wide, by ane {1) foot high, by one (1} foot deap in one
second! This guantity can be converted as follows:
550 CFS X 7.48 = 4,114 GPS (gallons per second)
4114 GPS X 80 = 246,840 GPM (gallons per minute)
246,840 GPM X 80 = 14,810,400 GPH (gallons per hour)
14,810,400 X 24 = 355,450,000 GPD (gallons per day)

14,810,450 GPD / 1,000,000 = 3656.48 MGD (millicn gallons per day! !!!

Phase VI - 7
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Use of Pumps
Axial flow pumps deliver very large quantities of water at Jow head conditions. An
example of the requirements for an axial flow pump would be a 14° Wood Screw

Pump in our drainage pumping system., The 14’ Wood Screw Pump {like "H" pump
at DPS No. 6) is rated for 1,000 CFS at a 12’ head:

1,000 CFS X 7.48 = 7,480 GPS
7,480 GPS X 60 = 448,800 GPM
448,800 GPM X 60 = 26,928,000 GPH
26,928,000 GPH X 24 = 846,272,000 GPD
648,272,000 GPD / 1,000,000 = £46.3 MGD (Million Gallons per Day} I!!

As ybu can see, the quantity pumped is extremeély large. Howevaer, the total head is
very low, only 12°.

12’ TH X 0.433 = 5.196 PSI

This pump reaches "shut off" head at about 22 feet. Shut off head is the point at
which the pump pressure and the head pressure are equal, and therefore no liquid can
be displaced even though the pump is running:

22’ shut off head X 0.433 = 9.526 PSI

At all points betwaen the 12’ and the shut off head the guantity pumped is less than
1,000 CFS. The higher the TH, the less the pump can actually pump until shut off
head is reached where no water is pumped.

Radial flow pum

Radial flow pumps defiver smaller quantities of watar at high head corditions. An
example of the requirements for a radial flow pump would be a 30" Wood Trash Pump
in our Sewage Pumping System. The 30" Wood Trash Pump is rate for 150 CES at
44" head.

180 CFS X 7.48 = 1,122 GPS

1,122 GPS X 60 = 67,320 GPM

Phase VI - 8
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67,320 GPM X 60 = 4,039,200 GPH

As you can see, the quantity pumped is much tess than that pumped with the 14°
Wood Screw Pumnp {axial flow pump). The guantity is about 15% of the axial flow
pump; however, the total head is much higher.

44’ % 0.438 = 19.052 PSI
Thig pump reaches shut off head at approximately 130°.

130° shut off head X 0.433 = 56.29 PS|

The shut off head of this radial flow pump is 5.9 times greater than the shut off head

of the axial flow pump shown above,.
Upper Casing

CP

UPPER HALF MANHOLE UPPLR HALF UPSER HALF
BUCTION ELBOW IMPELLER CASING  DIFFUSER CASING

Rotating Efernent

STUFFING 30X

S~y
. BEAAING HOUSING
\ SHAFT WOTH ENOS)
ANTEFRICTION . ANTI-FRICTION
AADIAL BEARING RADWAL & THRUST
YASULM SEARINGS
CONNE

STUPFING
8OX

Assembly &
Partial Section

DIFFUSEA  NOSE CONE

v [ \ \ /

IMPRLLER PLIAR

CASING SUPPORT
FEEY

. SUCTION
PIECE ; . .
Tvpical Horizontal Pump used in Drainage Cperations
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Typicsl Vertical In-Line Centrifugal Pump :
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VALVES

A valve is a8 mechanical device with moveable parts which, by opening or closing,
allows the contrat or regulation of the flow of liquids, gasses, or bulk materials. The
moveable portion of the valve Is used to partially or totally restrict flows by blocking
an opening, port or passagaway.

There are numerous types of valves used in the operation of drainage and sewerage
stations. All perform the same function of controlling or regulating the flow of liquids

or gasses.

Refer to tha appropriate pages as we ook 8t some of the different valves most
frequently used in the drainage and sewage systems:

10.

Gate Valves

Ball Valves
Butterfly Valve
Globe Valves
Sluice Gates
Corporation Cocks
Relief Valves

Air Release Valves
Y-strainer

Check Vaives

Phase V1- 11
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Gate Valves

The gate vaive is the most commonly used valve in the indusary. It is intended for on/off flow control
and should cnly be used in a fally open or fully closed position. Any atternp to use a gate valve in a
partially opened position for thronling could result in chattering, excessive wear and rapid erosion of the
seat and disc and impair its’ ability 10 close tightly, When the valve is closed. the dise wedges between
the seats to establish tight shutoff.

The gate valve may have cither a rising or non-rising stem. The disc may be a solid wedge or a spiit
wedge. The split wedge js made up of twa parts. sach of which is free to adjust to e seat angle,
thereby impraving the long term ability of tight shut-off.

Split wedge

PHASE VI -12

TMOTET.TIF



Ball Valves

The ball valve provides gquick apening operation with minimutn flow resissance. Going from full oper 10
a tull efose positien is accomplished with a quarter wm of the handle™. This valve uses a ball shape
rather than a disc shape to perform its” function.

*Larger valves may have a manual gear operator.

1} Body

21 Ball

3% Ferrutes

4y Seem

£ Gtand

&) S1em Nul

7} Packing nei

9) Sear Rings -

10y Packing rings

11} Thrast washer ;
12} Spring washsrs |
13} Lever handle

14) Hentifiamios plate

PHASE VI - 13
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Butterfly Valves

Similar in some respects 0 the gate vaive, the bunerfly valve uses a disc 1o control flow, The dise
operates by tming inside the valve body rather thar rising. This nype of valve is primarily used a5 a
priming vaive at spme of the drainzge siuations.

Burterfly valves may operate directlv with a Jever. or may operate with 2 gear reducer using a crank
handlg o7 wheel operaror,

Lug Waler Vaive
with 10-Position
Fhumbscrew Lock Lever

Lug Water Vaive
with 10-Positien
Trigger Lock Lever

\
- lug Waler Valva
wilh Manual

' Gear Cperator

=
w
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Plug or Globe Valves

This type of valve is used to control flow rather than open‘closs comtrol. Shut-off with this type of vahe
is accomplished by moving the dise (which resembles a plug), against the flow stream insiead of across
the stream as with a gate valve.

Typical
Stainless Steel
Globe Valve

- Crane ploba valves are migiey oMheient for eaevg s requiting
irpquemt ope aticr ang 'Tag witen Grasyyre drop 6C108S
1 Ihe vaive 13 abeul 30% oF et presswre Closde throibing,
| craalng highae Brafsice Giooy mAY 20UST avialies &1 g
CRisve velag legs wmCh epu.d 2ause high ADica leue'y, winra.
lior 3nd aoksicie Aameae o vaie ar 3d1aZam) Piging
Angle valveg yiran he Qioba valvg SEalNQ pripcHile whild
proviging lar A 3 lura o ng Begduse aiping welatn.
i ligns using amgle vaive< rog lowgr joinis, mans-up 1'me
| and ‘aboe mie saved Boin tyses St vaives Cah be equiseed
i with gplkemat zperaicrs

e

i Q) Body 18 cast w0 Reavy seehons ceclenced 3l ponls sub-
Jécted [ grealest slresy A ravkes (ACE A~ gead end iy shawn
oy Grane s » w7 ncbe ang ang!2 v3ives #re piso
Av54ADI8 wein ArE2OLD ard SLCkRE WE'S Endl ang lat laser
tiangas, )

. €) 1niagral Borner and Towe & £ASH ord froshed 12 1me waen

' eaacing losera~ces A the body 1! aceutaln ahigamarl 2!
slam 3nd gase o1 sgakng Aonnel/bogy ioints are mplg-
temale for all Cigxzra

O Gise 3 plugyse las ushated] aith main-lg.malsl ot g
. Plug type B also avak w 'h meiai-\g-TFE Realng, V-Pgn
PluZ dise wiln maial in.maial seaung €A~ be ordered, Sew
Sage 2 fOF descrplians arg fodtwing Jages Ior S92 Num-
bers of vatver.
€ Diez StemAing cone
i1 18 Baivel B2na
Trap porvice.

5 e 4 5¢ 1o the sz ge-milking 1me
™ SOCUNNG Iighl sealig lor irouble-

0 Stam ras koeg engazement wir yake Busting lor acsuate
sealing. Ouinoe ‘hieacs are lree i pm gamage by corrange
Jand SEZIMARL (4 hag Tyigs,

0 Beane: Gasicet pro o608 & 2oviive spal agaiatl 'esagge.
: 0 Bornar Bsis

O zonnet Bl vui -

O oune Flange ’

0 Giand.ia @ Two prece. by lyg @ aRIZ A XBMA BVSA DIRSSUIE OA
1re packing wikaul Biagiag the siam ¥ gang balis aheyid
be pLlied vp uneuer ¥

Q) Pacsing
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@ voxe pushing

D ranawnert

© rangwhee Nyt
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Sluice Gates

A sluice gate s @ cast iron, vertically sliding valve having bronze seating surfaces and adjustable bronze
wedges. It is used at the end of a pipe line. or to cover an opening in a wall, and is not an in-line vaive

Sluice gates are raised or lowersd by means of a stem oF 7od using 4 manually operated screw stem
hoist, an elecerically driven screw or a hydraulic cylinder.

The Typical
Sluice Gate
#

Pipe Cover

q

|

¢

.

]

Fizorstane _—L

R

i id
H :
) al \", i E
Opersting Ster wema. ! ‘}
. —— ' R
E IR AN
Ster Csupling — .“;
i 10
ster Guide ’*IP‘.‘....I it

b ] 1s
S i Anchoz Bo

Wall thizkle

Frame

Taruss Nug

—— Cpening

Diec

L znvert

Bortor Yedae:
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Cocks

Cocks are generally used in open/clase sitations more 50 than flow conirel . The operating mechanism
is usually simifar to a ball valve. One of the uses of a eock valve in the sewerage system is the
carporation cocks that are instailed on our force mains, They are usually placed at high paint on the
force main, so that ait may be bled from the line. Shown below are some examples of the many types
of cocks thiat are available.

Square Head fﬂ Square Head

w/Slop *4*"1!, w/Check

No. 250, i I No. 254,
Thread=d "‘ sy Threaded
g 2” I*' h'le 2

Flat Head I3 _ Flat Head
Ne. 252, 1. "\ No, 266,

Threaded NN i Male &
"o &' "5 Femaie Ends
= T 1

=

Tee-Head
No, 258, Threaded !
11’!” to 1/2 "

3 3way |
_;-xé: A Square Head w/Stop i
e\..\’@ | No. 268, Threzaded ;
AL

o’ |

Wiio 2
4 Way 2
Square Head w/Slop '~
Ne. 269, Threaded ' e |
Y2"t0 27 *
[- |
o Square Head a

. Mo. BOE, Threaded
,&::_ft %te 2 |

-
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Relief Valves

Relief valves are used 1o prevent excess pressure or vacuumn from building up in a line or tank. Thess
valves may be adjustable within certain Timits. 85 defined by the manufacturer.

5 CRANE

Y VACUUM
3% - RELIEF VALVE
0

No. 1185Y, Threacaed

| r%——? CLASS 250
; [P %H to-‘%u

CRANE

_ POP
SAFETY VALVE
CLASS 250
%"to 1"

Top Discharge

Mo, 2550, Threaded
Side Outint

No. 2551, Threaded
Sice Dutlet

Me. 2651, Thieadey
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Air Release Valves

The illustration beiow shows &n "APCO" brand air release valve especially adopted for use with sewags.
The long stem and body keep the valve operating mechanism as free from contact with sewage as
possidle.

This is achieved as follows: .

When sewage enters the valve, i rises forcing the air ahead of 1. When the sewage reaches the floal it
raises the float and float stem approximarely 1/2" which eloses the venting mechanism in the cover and
traps the remaining air in the valve bedy. The entrapped air is initially at atmospheric pressure. but it
compresses as the sewage continues 1o rise in the valve body afier the venting mechanism closes until
both air and sewage are the same pressure. The sewage then stops rising and leaves the venting
mechanism free from contamination with the ¢ sewage.

Additional gasses wiven off by the sewage rite up into the valve body displacing the sewage which
Jowers until the float is exposed. The float wili then also lower. apening the venting mechanism ané
allawing some gas 10 escope. This cvcle will repeat iiselfl ag ofien as necessary.

The air release valves must be efeaned ow periodically ta ensure proper operation.

PHASE V1 - 18
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Shown here is an "APCO" brand air and vacuum valve specifically designed for aperation on sewage
and wastewater lines. These are used 1o vent jarge volumes of air when the line is filled, and allow air
to resenter when draining, to prévent vacuum or column separation from occurring.

Air will vent from the unit unti] the top float shuts off against the seal, due to the lifting force of the
much larger bottom float, as sewage media enters the body, Once closed, and pressurized. the air and
vacuum vaive will not open to release air.

As with the air release valve, periodic cleaning must be pecformed on the vaive 10 assure proper
operation.
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Y-Strainers

Ahhough not a vaive. the strainer is often seen in lines in close proximity to & valve, It is used to trap
and collecs foreign mater in a line. thus protecting equipment from damage. The strainer must be
installed in proper refation to the flow in the lins. Usually therz wili be an indicating arrow on the body
of the strainer for flow direction. The strainer must be periedically removed and ¢leaned of debris.
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Shown here are additicnai examples showing a plain check valve, a spring and lever ciheck vaive and &
laver and weight check valve.

The lever and weight. as well as the lever and spring 1ype serve the same purpose. These devices help to
clase the eheck valve as the pump comes 10 3 siop. Without the extra downward farce of these devices.
the check valve could "chaner”, or haunce 1o some extent. This causes unnccessary wear op the seat and
the disc.

Pars List
Auxilary spricg §) Body
when régsired 3 Cover
i 3} Body ting isean)
i 4} Clapper (disc)

$) Clappes arm

7] Capgeran

§) Hinge pin (sharft)

9) Glang

101 Caver bolis & nuls
11) Cover pasket

12) Clapper ring

15) Weight lever am
16) Weight

! 17) Spring lever am

18) Spring

19} Spring brackel

20} Spring ¢yeboil

21) Cup plate

22) Spring bracket capsereyn
23) Lock wire

PRING AND LEVER CHECK VALVE

e .
SR

suxilazy weight
whes Tegsired

/ oy
| S ——
side cleancuts when required v _ P

Sesewss or Flamyed By-pass when vaquired PLAIN GHEGK YALVE
LEVER AND WEIGHT CHECK YALVE

| PHASE VI . 22

TMOT71.TIF



Check Valves

Check valves are used in lines to prevent liquids or gasses from flowing back through the tine, They
must be inswlled in proper relation to the flow of the media. You will tind check valves on pump
discharge lines, water lines, vacuum fines and there is even a check valve on the air compressor line
where air fs pumped into the tank..

Shown below (s an illustration of a typical "swing” type scheck valve showing and identifving the I
yarious pars. !

2} Cover
3) Disc

ODise Nut pin D) Cap Satker

O rings D) 8cdy Seal Ring
O HingapinPiugs (D oine wasner

[ 7 ITERITN (@) winga ptn

O Cap stud Nuts @ Biae Nut
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Check Valve Maintenance .
{This sectian is intended specially for Sewerage Operations) %‘

Check valves such as those in the pravious illustration are subject to wear on the
moving parts such as the hinge pin {shaftl, the clapper (disc, and the seat. You will
also have situations wherein trash gets caught up around the disc which will not allow
the disc to seat praperly, causing water to pass back through the check valve. Thess
problems require the check valve cover to be opened up to facilitate inspection and
repairs.

In order to open the cover, it is necessary to take the respective pump unit out of
service following all safety procedures, then you mustisoiete the check valva from line
pressure by closing the discharge valve, and in the deep statlons the suction valve
must aiso be closed, Once the valves are closed, remove every other bolt halding the
caver to the body. Then proceed by looseaning the remaining bolts a turn or two gach
until all remaining boits are loose.

At this point you need to separate the cover from tha body. It may be necessary to
drive a small wedge between the cover and body to break the seal of the gasket.
There may be some water under pressura trapped inside the check valve, so be aware
as you break the cover loose from the body. Should the watar pressure not decreass,
it may be necessary to tighten down on the suction and/or discharge valves.

Once you have determined that there is no pressure in the check valve, ramovs all but
one bolt. The cover may be swung out of the way using the remaining bolt as a pivot.
If there is trash in tha body, remove it.

After the cover is open, loosen: the set scraws holding the clapper arm 1o the hinge
pin. Remove the side plugs, or packing glands from the body and remove the hinge
pin. The clapper arm and disc ¢an then be removed from the body. The following
items should be visually checked while the check valve is open:

Check the seat to see that it is in place, and check for excessive wear.
Check for excessive wear on the face of the disc.

Check for a tight fit between the disc and the arm.

Check for wear on the hinge pin that the arm pivots an.

Check to sae that the hinge pin is secure and does not slide from side to side.
Check to see that the plugs, or glands that the hinge pin pivots on are not out
of round (elongated}. Parts that are out of round must be replaced.

If needed repack the packing for the hinge pin if it is used on that particular
chaeck vaive,

DohwN

™
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Once ali internal parts are re-assembled, make sure the gasket is in good shape and
not torn up. It may be necessary to replace the gaskst. Do not uss any type of liguid
gasket material to take the place of a new gasket uniess you have been authorized to
do so by a supervisor. Once the cover is in place, tighten all bolts hand tight only
until all bolts are in place. Then procesd to tighten down each bolt using a wrench,
alternating with every other bait. When &ii polts have been tightened down in this
manner, go back a sscond time and check each bolt again.

After the cover is secured in place, open the valves and see that the check valve
caver is not leaking. If no leaks are seen, put the pump unit back in service.
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Confined Spaces

Confined spaces are dangerous becauss they are usually hard to enter and exit, and
they may eontzin hazards that are not readily appsrent to those entering. For
example, lack of oxygen is ong of the mast serious hazards of confined spaces.
Oxygen supply can be depleted when iron ar steel parts rust, or organic matter
decomposes.

Hazardous chamicals can seep into manholes from many sources. For example, a
gasoline station developed a leak in a 10,000-gal gas tank. The leaking fuel found a
way through the ground and filled several manhoies in a 6C0-foot radius of the lsaking
tank with explosive gasoline vapors. Later, a utility worker opened one aof the
manholes and entered. On his way down the ladder, a tool struck a spark, causing
a sarious explosion, which killed him ! :

Many parts of the United States and Canada have naturally occurring methane and
hydrogen suifide in the ground. Methane is the chief component of natural gas.
Methane is odeorless, as are many other hazardous chemicals; hydrogen sulfide smaells
like rotten eggs. Hydrogen sulfide is deadly; very small doses can cause death.

Ta be sefe around confined spaces, always follow safety rules.
If you are an attendant, never enter a confined space to rescus an entrant. Cali for
emergency backup, then try to remove the injured person using your rascue

equipment. Many pecple have been killed in confined spaces, more than half of those
killed have been would-be rescuers.
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Record Keeping

ood racord keeping is the m importan inage and Sewerage
Operations Depariment. Good records can aid the operators and/or supervisoris) by
revealing probiems before they become major and possibly cause extensive damage
to equipment. The log bock entries MUST bhe clear and legible and this requirement
is strongly enforced. Logrecoerds and recorder charts are also considered legal records
and are admissible as evidence in court proceedings, etc, Thess records are often
used to varify the proper operation of a facility or system. All department records are
to be kapt a minimum of three (3) years.

The following is an gutline of racords and forms that may be required to be used in
this department. )

A sample of most COMMON forms used in this department are attached at the end
of this section.

1) Station log beooks (Drainage and Sewarage QOperations)
Al Employees who ars on watch

B Equipment statug at start of each shift and every 1/2 hour for alf
equipment in operation

1) voits

2) amps {current)
3) kilowatts

4) powaer factor
5) hour meter

8} start counters
7} position of discharge gates and/or valves {if applicabls}

C) Suction and discharge readings every 1/2 haur
D Remarks column
1 person{s) in and out of station

2) operational changes in equipment status
a} start, stop
b) speed changes
ch Inad, unload pumps

d) out of service
e) changes in discharge gates/valves position (if applicable]
3} maintenance work performed at station by shift personnei
4) infarmation reporied to Central Contral
5} U.P.W. Il training duties
6) work performed by others
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2y

3)

7} employees calling in sick and time calls are receivad
8) any other information concerning unusual events pertaining to the
facility or its oparation

NOTE: The station log books for.the unmanned statlons are not set up in
columns as are the manned stations. The same essential information should
be recorded whensver making an inspection or performing work at the station.

Routs sheets for Drainage and Sewerage Operations

NOTE: This form is filled out for the automatic sswerage stations and
underpass drainage pumping statians only.

ERQNT OF SHEET
A) Date
B} Name of operator
o1} Names of personnal assigned to assist on route
D} Equipment out of service
1) Reason equipment is out of senvice
2) Other problems or defects at station
3) To whom problems or defects have been reported
E) Suction elevation
F Bischarge pressure
G) Lead/lag pump sequence
BACK OF SHEET
A) Others waorking at the station site
B} Work performed at station
C) Reasons for leaving assigned route area (gas, central yard, supervisor’'s
office, etc.})
D} Training done with UPW ||

Departmantal Reguisitions

A} Requisition number (must be a consecutive 3 digit number}

B} Date (date you fill out requisition}

[o}] Ordered by (your name)

) item no. (consecutively number each different item ordered)

E) Quantity (how many you are ordering}

F) Material description, (size, detail deseription, etc....no name brands)
NOTE; Check with your supervisor to ses if you are permitted to fill out

these requisitions in yaur department.
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4)

5)

g}
7

8)

)

10}

11

12}

Sewerage and Water Board Absence Report (sick report)

NOTE: Oniy the "on-duty"” operators at D.P.5. No. 1, D.P.S. No. 13, and
S.P.5. "A" are authorized 10 accept sick calls. Information should
be logged &s required at the facility to which you are assigned.

Medical and Disakility Certificate and/or Dactar’s Cartificate

NOTE: Whenever you are out sick and see a doctor, this forrn should be

filed out and submitted to your superviser upon yaur very first

day return to work.
Vacation Reguest
Daily/weekly vehicle check list

NQTE: This report is filled out only by these employees who are assigned
ths use ¢f a Board vehicle.

Rain Gauge Reports {For only facilitigs with Rain Gauge equipment}
Pump Operation Report

NOCTE: This form is used only at manned pumping stations
Faf;ility Maintenance Work Order

NOTE: This form will be filled out by assistant supervisor and is to be
handled in accordance wvith assigned facility,

Safety Report

Weekly Training Report

* * * END OF PHASE Vi * * *
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SEWERAGE & WATER BOARD OF NEW ORLEANS
DEPARTMENT OF DRAINAGE & SEWERAGE OPERATIONS

MATERIAL REQUISITION FORM

Req. Numbers: Acecount Number: Aporoved By:

Date:

OrderedBy:_________ Date Approved:

ftem
No.

Quantity DQscrlptlon of Matarial Quantity Issuad Frem
Orderad Issusd Stock or

Rea.

Ordered by Pur.

" Rsmarka

Order Filled By:

Date:
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Conversion Chart for Military Time

Regutar time Military time
Noon 12:00
12:30 PM 12:30
1:00 PM 13:00
1:30 PM 13:30
2:00 PM 14:00
2:30 PM 14:30
3:00 PM 15:00
3:30 PM 15:30
4:00 PM 16:00
4:30 PM 16:30
8:00 PM 17:00
5:30 PM 17:30
6:00 PM 18:00
6:30 PM 18:30
7:00 PM 19:00
7:30 PM 19:30
8:00 PM 20:00
8:30 FM 20:30
9:00 PM 21:00
9:30 PM 21:30
10:00 PM 22:00
10:30 PM 22:30
11:00 PM 23:00
11:30 PM 23:30
Midnight 24:00
rce————

Raqiar time
Midnight

12:30 AM
1:00 AM
1:30 AM
2:00 AM
2:30 AM
3:.00 AM
3:30 AM
4:00 AM
4:30 AM
5:00 AM
§.30 AM
6:00 AM
6:30 AM
7:00 AM
7:30 AM
8:00 AM
8:30 AM
9:00 AM
9:30 AM
10:00 AM
10:30 AM
11:00 AM
11:30 AM

Noon
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Militacy time

24:00
00;30
01:00
01:30
OZ:QO
02:30
03:00 |
03:30
04:00
04:30
086:00
08:30
06:00
06:30
Q7:00
Q7:30
08:00
08:30
08:00
09:30
10:00
10:30
11:00
11:30

12:00
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OPERATOR'S DAILY INSPECTION GUIDE
AND TROUBLE REFORT VEHICLES

557702

o,

Vehicle Mo.

End Mileage

Start Mileoge
Dete:

Time Out Titme |n:
& =
& "*X"" vo certify that the following items have been inspected. F
-
E An 0" will denate & discrapancy in that ores, 3
}-4 I3
htd Check and carrecr thess itams before siorting vehicle: w

1, 01l Chock to see il at full merk,

1. Coalont-if opplicoble-ahenk to see if full

3. Bortery waier luvel

4, Chesk tites

5. Deive balra ahsak for 172" detivstion

4. Windahisid, mirrars, reflecters-if opplicable

7. Domoge te squipment, chassis or bady (list en bock)

B, Steering, power steering oll level

9. Cleoa insarlor and sxsarior a3 requited

10. Auxiliary equipment-pil, wutsr, helts

11, lastruments, guuges-ge., oil, gir, amp., if appliccble

Check these items after storting vehlsin:

#12. Engine apesation Miss Kroch

*13. Brokes service - parking - drein al taoks ¥

14. Hydraullc wil lavel -if applisopls

13. Transmission oil level & linkage, -if epplicobie

*14. Hern-Signal lights, heediights, 10i] lighla, hockup alurm

*17, Chech equipment fer unusvel naise, stoppage, breokoga or matiunction
ontd recard separorely frem sther nated discrepancy.

if apalicoble,

18. Cyriw sgquipmunt one tima - cheek choing, cylinders, beitt and haser

1¢. Othme specily (Air inseke system)

20. VYehlcle potked in spor number

SIGRATURE OF DRIVER

* }{ any of thess items comnot be corrected, you must have your supervisor's signoture

prios te using vehigle,

SIGNATURE OF SUPERYVISOR

1 Dist. Tard 3 At gorogs for cepatr
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PHASE VIl OUTLINE

The following duties are required ta be perfarmed by Utility Plant Worker Il in this
phase of the Training Program:

Phase VIl - 11th Month

A, Daily psrformance of operational duties under way

B. Performance of routine maintanance under close supervision of P.P.O. and/or
P.P.P.O.

C. Troubleshooting of elsctrical system
1. Low voltage A.C,

2. High voltage A.C.
3. D.C. circuits

D. Troubleshooting of water systsm
E. Troubleshooting of vacuum system

This phase of training is all hands-on work, and the required instructions
will be given to UPWIls by their supervisor and/or station supervisor
and/or operator. Individuals are encouraged to pay attention to the
work description and its requirement, and use the blank pages provided
at the end of this section for taking field notes. In this phase of the
training the UPW Il will learn how to aperate all equipment in the
assigned facility and/or route, trouble shoot, and perform all duties of
PPO under close supervision of their assigned operator and/or

supervisor.
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OBEYING

SAFETY RULES

PREVENT

ACCIDENTS

According to the latest Nationa! Safsty Councli statistics , the number of accidents at
wark have decreased steadily over the past 20 years. The latest statistics show that
9,900 people were killed at work, and there were another 1,700,000 disabling
Injuries. About a third of the work-reiated deaths and disabling injuries resulted from
suto accidents.

Accident rates have failen over the past years because of Improvements in work
safety programs. The accident rate, however, is still far too high, Employees are stilt
injured or killed because they disohey work safety rules. Safety regulations were
formulated because people wera injured on tha jab. o

Even though we have many mandsted safety rules, such as OSHA reguiations and
other regulations mandated by individual states and provinces, people get injured for
other reasons. Many safe work practices are a matter of using cammon sense and are
not necessarily coverad by mandated ragulations.

I is Important to obey all satety rules whether they are regulated or simply common
sense. It is important to wear personal protactive equipment (PPE) and not to take
chences. Even though employers are responsible for establishing safaty rules and
notifying employees of safety rules, employees must take these safety work rules
seriously.

* % % END OF PHASE VIl * * *
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NOTE
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NOTE
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NOTE
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NOTE
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