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ABSTRACT

This handbook provides guidance on commissioning wastewater

D i

\

treatment facilities to”Air’Force environmental, engineering, and
operations persomel. The guide covers the essential activities
involved in commissioning treatment plants: planning,
programing, design, construction, and inspection and performance
commissioning. This instruction complements the related
activities of wastewater treatment plant design, construction,
and operation, while emphasizing the procedures unique to
facilities commissioning’. Thus , the handbook presents guidance
information on required engineering studies, cost estimation,
scheduling, recordkeeping, startup testing, performance
certification, training, and operations manual preparation.

.
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o
FOREWORD

This handbook guides the reader in commissioning wastewater
treatment facilities. It is intended to be consistent with U.S.
=D~:Ps of Engineers Regulation ER 1110-345-723, Enaineerinq

an Svstems Comissionina Procedures.

THIS HANDBOOK SHALL NOT BE USED AS A REFERENCE DOCUMENT FOR
PROCUREMWT OF FACILITIES CONSTRUCTION. IT IS TO BE USED IN THE
PURCHASE OF FACILITIES ENGINEERING STUDIES AND DESIGN (FINAL
PLANS, SPECIFICATIONS, AND COST ESTIMATES). DO NOT REFERENCE IT
IN MILXTARY OR FEDERAL SPECIFICATIONS OR OTHER PROCUREMENT
DOCUMENTS .

Beneficial comments (recommendations, additions, deletions) and
any pertinent data which may be of use in improving this document
should be addressed to: HQ AFCESA/CES, 139 Barnes Dr., Tyndall
AFB, FL 32403-5319, by using the Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this
document or by letter.

o
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Section 2: INTRODUCTION

1.1 -“” This handbook serves as a planning guide for

commissioning wastewater treatment plants (WPS) - Adeqate
planning prevents unnecessary construction delays and costly
modifications and ensures efficient plant operation. Guidance is

presented in general te=; You must fite~ate ‘ite-specific
requirem=ts. Appendix A provides a checklist for scheduling

tasks and assigning responsibility. This checklist may be copied

or changed to suit your requirements.

1.2 Purpose. The purpose of precommissiontig is to prepare

for a successful coxmnissiontig. Adequate progrdng, desi~,
and constmction will accomplish this goal. This handbook

assumes the traditional method of project delive~; criteria and

requirements are presented accordingly. In-house design or other

approved delivery methods such as Fast Track or Desi9-Build -e
not mrecluded. Most, if not all; of the requiramts and.——. *.—–-

guidance presented in this handbook are appropriate for these
other methods..

n“ *
w 1.3 Commissioning procedures. A *P must be operated

accordance with the project design requirem-ts. Sections 6

7 describe requirem-ts for commissioning a WWTP,”includbg
verification of system operation to the component level.

in
and

O.,

. .
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Section 2: FACILITIES PLANNING

2.1 Objectives. Planning is the first step in
precommissioning a liWTP. It involves identifying requirements,
defining deficiencies, identifying possible corrective actions,
and reviewing environmental regulations. Planning will determine
the need for the proposed facilities. Life-cycle cost (LCC)
analysis will ensure that alternatives are based on total cost of
ownership. Facilities planning will demonstrate that the
selected alternative is the most economical means of xneeting the
requirements. Design-related performance-limiting factors will
identify potential problems. Electrical, hydraulic, and
mechanical design criteria will provide for component and system
reliability. Planning is primarily the responsibility of the
base environmental flight. Base engineering and operations
flights should assist as necessary in initiating studies and
requesting project funding aridapproval.

2.2 Reuu irements. The requirement for a new or,upgraded
WWTP ‘-y result from changing conditions at the facility or from
compliance deficienc$e~’ identified during facility evaluations. a

2.2.1 Facilitv Chanqes. Existing facilities may be
inadequate because of a recent or upcoming change in mission and
may require replacement due to physical condition or ineffective
technology.

2.2.2 Compliance Requirements. The WWTP may be out of
compliance with environmental regulatory requirements and require
a new or upgraded facility to correct the deficiency. The
compliance requirement can be identified through an Environmental
Compliance Assessment and Management Program (ECAMP) audit or an
Operations, Maintenance, and Training Assistance Progran” (OMTAP)
study. New or pending regulatory requirements may also indicate a
compliance deficiency.

2.3

2.3.1
already

Problem Definition and Probab~e Corrective Actions

OMTAP Studv. Conduct an OMTAP study, if one has not
been performed. This study assures that problems are

2
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significant and eliminates the possibility that they are
operational in nature, requiring only minor modifications.

2.3.2 Regulations Review. N-t, review all applicable
environmental regulations to ensure the project will correct all
deficiencies. This review also ensures that appropriate
discharge standards will be met. If pending regulatory .
requirements are well defined and unlikely to change, they also
should be considered to ensure long-term compliance.

2.3.3 Additional Studies. Further studies may be needed to
better define the scope and nature of corrective action. Studies
help define ezcisting conditions and should be conducted before
the evaluation of alternatives, when possible (par. 3.5) .

14any publications helpful in identifying needed studies
are available from the Environmental Protection Agency {EPA),
professional societies, and other ”sources. One example is PB-
215-494, Federal Guidelines: Desicxn, ~eration and Maintenance
of Wastewater Treatment Facilities, published by the Federal
Water Quality Administration (FWQA). Although dated and directed .
toward municipalities, this publication still contains useful
guidance. Part A of PB-215-494 deals with concepts and studies
that should be used in planning and project definition (pD); .
Part A is included in this handbook as Appendix B.

Several types of studies may be required before a
project can be properly defined:

a) Toxicity reduction evaluations.

b) Industrial waste minimization studies (pollution
prevention) .

c) Wastewater pretreatment requirements. (An acisting
base wastewater regulation should address pretreatment

? requirements and be updated at the completion of the project.)

d) Wastewater characterization and toxicity
identification evaluations. (-trong Laboratory at Brooks APB.
T-as, can assist with this effort.)

O,, 3
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e) Infiltration/inflow (1/1)

f) WWTP siting.

, .

0
studies (flow reduction) .

9) Effluent reuse and disposal alternatives.

2.4 Environmental Deficiencies Renortinq. Identify
facility deficiencies early in the planning effort and report
these deficiencies on enviromnental reports such as the Federal
Agency Pollution Abatement and Prevention Project Plan (commonly
known as the A-106 report) as required by AFI 32-7002,
Environmental Information Manacrement Svstem. The A-106 is a
planning tool used to identify, track, and report pollution
abatement projects that will enable the Air Force to meet
environmental requirements.

2.5 Fundinq. Studies are funded with Operation and
Maintenance (O&M) or Environmental Compliance.money. Major
upgrades are funded with military construction (MILCON) money.
Environmental Compliance money may be used for O&M or MILCON as
long as requirements and supporting documentation are provided
when the funds are requested. Projects must be
base Facilities Utilization Board, then sent to
(MAJCOM) for review.

approved by the
~

the major command

4
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Section 3: PROGRAMMING

O,,,

0

0

3.1 Prior ADDrovd and Validation. ,The requiring MAJCOM
must approve and recommend a WWTP MILCON project to the Air
staff . Before projects are programmed in the Air Force budget,
Headquarters Air Force Civil Engineer Support Agency, Systems
Engineering Directorate {AFCESA/CES) may review them for “
adherence to technical design standards and criteria. The Air
Staff will not approve MILCON WWTP projects without an adequate
evaluation of conditions and alternatives. Headquarters Air
Force Directorate of Environmental Quality (HQ lJSAF/CEV)must ~
also validate environmentally funded projects by confirming
compliance requirements. The Air Force Directorate of Military
Construction (AF/CEC) then validates project requirements arid the
Air Force Resource Allocation Process approves the requirements.
AF/CEC notifies the requiring MAJCOM of an approved project by
issuing a Planning Instruction (PI). The PI is the Command’s
formal notification to begin design on the project. At their
discretion, the Command authorizes the ~ent of design
activities with the Design Manager (DM). ~

*
.

3.2 ‘ Requirements and Management Plan (RAMP)

3.2.1 Advanced Plannina with RAMP. Finalization of a RAMP
signals the start of the ad~ced planning phase of a project.
ETL 95-2, Preparation of Requirements and Management Plan (RAMP)
?ackaaes for Milit~ Construction (MILCON) Proqram Prefects,
offers guidance on preparation of the RAMP package. The RAMP
provides project planning information to the Design Agent (DA),
the DM, ad the designer. It contains project description, data,
criteria, requirexnents, and cost information to support
progr amming and design of the MILCON WWTP project. The MAJCOM is
responsible for completing.&e RAMP, but an Architect-Engineer

(A-E) -Y assist with the preparation.
—

3.2.2 RAMP Proiect Management. The DM accomplishes the
p~OjeCt Xianagement pkn portion of the RAMP. The MAJCOM or
Design Instruction (DI) should be issued to the DM no later
30 days prior to completion of the RAMP to allow the DM to
authorize the DA’s participation in

5

preparing the project

Field
than
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management plan. This 30-day lead also

%

o
allows initiation of all

administrative actions before starting the design.

3.2.3 RAMP Review and Distribution. The RAMP must be
reviewed by the DM within 60 days of PI issuance. The contents
must agree with the PI, DI, and DD Form 1391, Military
Construction Proiect Data. The DM then must send the RAMP to the
DA for distribution to the designer. The designer must see the
RAMP before the predefinition conference (PC) in order to know
and understand the AF requirements. The MILCON design process and
~imeline are depicted in flowcharts provided in,Appendices C
and D. These charts are illustrations from the Al?Proiect
Manaaer’s Guide for Desian and Construction, available from Air
Force Center for Environmental Excellence (AFCEE/CM), Brooks APB,
Texas. ,TheRAMP should be used in negotiating the design
contract apd completing the PD phase of the project.

3.3 En~ineerina Studies. Complete wastewater
characterization and other studies (par. 2.3.3) rewired to fill ,,
identified deficiencies. Some studieswill take considerable
time and should be i~i~iated early in the planning process. a
Copies of the studies must be,submitted to both the base
environmental and ~ngineering design organizations for review and
comment.

3.4 Future Air Force Reouirements. Review the Base
Comprehensive Plan (BCP) to ensure the WWTP project supports
other planned facility expansions. Other on-base organizations
should also have the opportunity to provide input, particularly
where related to unit mission changes not detailed “inthe BCP.
Future requirements that can affect the WWTP project include, but
are not limited to, the following:

a) Base population increase or decrease

b) Mission change

c) Pending change in regulatory requirements

d) Planned change in industrial discharge from process
modification, material substitution, or functional changes

6
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3.5 ~luation of Alternatives. An evaluation of project

alternatives should include nonconventional projects and
innovative solutions to the problem. All solutions must consider

pollution prevention, recycling, wastewater reuse, and ‘long-tern

environmental compliance requirements. Operability and

maintainability as well as LCCS and environmental compliance must
be considered. Each alternative must be reviewed by base

engineering personnel, graded on each criterion, then ranked.
After ranking, the best alternative shall be presented to base
organizations, higher headquarters, local, state, and Federal

agencies for review and comment. A-E se~ices are t~ically used

for this effort. The A-E may also be used for the review of

engineering studies (pax. 2.3-3) , the development of facility

requirements (par. 3.8), and the preparation of the - (Par.

3.2) .

3.5.1 P&liclv Owned Treatment Works (POTW) Connection.
Develop and consider costs for connecting to a POTW when
proposing new construction or rehabilitating or expanding an

o

existing facility. HQ AFCESA/CES can assist’ with connection cost,,
analysis. POTW connection and se=ice costs must be compared to -
the design, co=t~ction/reh*ilitation~ and Op=atiOnal costs ‘f
the proposed on-site alternative.

Connecting to a PQTW shall be the preferred alternative

when the life-cycle costs are favorable: 125 percent or less

than the cost of the proposed on-site system. l?hisbias for

connecting to the POTW is justified by the high cost of meeting
future environmental requirem-ts, added restrictions for on-site

syst-, increasingly complex plants, and the need for skilled

and certified operators. .“

3.5.2 Economic Analvsis. Conduct economic analyses as part

of “thedesign process to ensure that selection of design
alternatives is not based solely on construction cost but

? includes least life-cycle or total cost of ownership. The depth

and degree of formality of Chese analyses shall be determined on
-a case-by-case basis to ensure that analysis costs are

proportional to project magnitude. Results of previous analysis

involving the alternatives under consideration may be used in
lieu of a new analysis. if the analysis assumed similar design

o 7
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appropriate criteria and methods, and used
adequately updated and detailed documentation. All economic
analyses and/or other justification for the selectionof a design
alternative, regardless of”the method used, shall be clearly
documented in the appropriate section of the project design
analysis. In addition, a separate stand-alone document or
appendix describing the details of the study (method, criteria,
assumptions and data used; calculations; results; and
conclusions) shall also be provided.

All analyses shall consider the total LCC for design
alternatives, where the LCC includes all costs associated with an
alternative over its expected life including, but not limited to,
construction/procurement, energy, maintenance, operation, repair,
alteration, and disposal costs. The present value discounting
approach, as described in AFMAN 65-506, Economic Analvsis, shall
be used unless otherwise specified by other AF instructions, by

PUblic law, or by AI?Engineer Technical Letters (ETLs). The
analysis period shall be the date of the study through the
economic life of the alternative or 25 years from the Beneficial
OccupaXIcyDate, whiche+er is less. Base “cash”flow on actual
calendar dates on which events and costs/savings are projected or
scheduled to occur. Base estimates for all costs/savings on
actual prices in effect on thedate of study (constant date-of-
study dollars) .

3.6 Environmental Assessment (EA)/Environmental Imnact
Stat@Ment (EIS) Initiation. The initiation process for the EA
and EIS is the Environmental Impact Analysis Process (EIAP). The
EIAP must be completed to ensure compliance with the National
Environmental Policy Act. This process is detailed in AFI 32-
7061, Environmental Im~act Analvsis Process. Preparation of an
El!typically requires 6 to 9 months. When a Categorical
Exclusion ,or a Finding of No Significant Impact is not
appropriate, then a full EIS must be prepared. The preparation
of an EIS typically takes 12 to 18 months. Allow time to
complete the EIAP before final project approval and funding.

3.7 Surmort Documentation. The primary programming’”
document is DD Form 1391. This document is used to request,ad
justify the WWTP project, as required by AFI 32-1032, P1.anninq

8 9
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and Proarammina Real Pronertv Maintenance Proiects Usimq
A?mromriated Funds. DD Form 1391 details the project scope,
cost , and any unusual features.

3.7.1 Reauired Cost Line Items. Include the followitig

separate line items, described in later
1391 as

$50,000

part of Item 9, Cost Estimate:

a) Systems O&M and component
to $150,000).

paragraphs, on DD Form

O&l!manuals (estimated at

b) Contract startup, training, and performance
operating period (estimated at $150,000 to $250,000).

c) @ test equipment and other items funded outside
MILCON . Separate funding for these items must be requested but
the items may be””shown here. o .

3.7.2 Additional Cost Informatiofi. Complete the following

items in Block 11 of DD Form 1391:
n.. .

a) Summar ize the alternative analysis described in
par. 3.5 (may be attached). The summary must address innovative

solutions and the alternative of connecting to a POTW.
Guidelines and instructions on economic analysis must also be
followed.

b) Designate the Environmental Compliance Level. The

three levels follow: -

(1) Level 1: currently out of compliance.

(2) Level II: known future compliance

requirements.

(3) Level 11X: compliance enhancement

c) Address Level I and 11 designations. A Level I designation ..

must be supported with noncompliance documentation front
regulators or an official AF assessment. Level 11 designation

must be supported with the date of future noncompliance and the
specific regulation,

o
standard, or other documentation.

9

Downloaded from http://www.everyspec.com



.

3.7.3 Environmental Compliance Certificate. An Environmental
Certificate of Compliance must be completed and attached to the
DD Form 1391 package. This certificate addresses siting and
environmental issues of the project and is completed by ,thebase
environmental planning section.

3.7.4 Cost Estimate Models. Computer software is available
to help with cost estimation. Initial cost can be estimated
using the Environmental Compliance POM Handbook, available from
ld?CESA/CES, or other cost models. Detailed cost models such as
CAPDET PC can also be used during the PD phase so that the
parametric cost estimaCes reflect the more detailed project
requirements. Information on the CAPDET PC program can be found
in Appendix E.

3.8 Facilitv Requirements. Decide as early as possible
what design features will be ‘included in the project,
particularly Government-furnished equipment (GFE) or supplies.
Because of the difficulties in managing GFE.,their use is not
recommended.

. . ,,. a
3.8.1 Future Reau irements. Proper WWTP sizing should
incorporate applicable future requirements identified in par.
3.4. The cost of increased plant size to accommodate high 1/1
races must be balanced against the cost of correcting the 1/1
problem. A good guide is the EPA publication Infiltration/
Inflow - 1/1 Analvsis and Project Certification (seeAppendix F) .

3.8.2 Facilitv Innut and Printed Desire Guidance. Plant
operators and ~ engineering staff must provide input on the
facility requirements. Information from such publications as
AFM 88-11, Vol. 3, Domestic Wastewater Treatment, should be
i.nco,~,orated. Another important publication is Desi~n of
Municinal Wastewater Treatment Plants, Vols: I & 11, published
jointly by the Water Environment Federation (WEF) as Manual of
Practice No. 8,and the American Soc~ety of Civil Engineers (ASCE)
as the Manual and Report on Engineering Practice, No. 76.
Operation of Wastewater Treatment Plants: A Field Studv Traininq
Proaram, prepared by California State University, Sacramento, for
the EPA (1990], addresses’the concerns of WWTP operators. These
sources may be used by civil engineering programming personnel in

Downloaded from http://www.everyspec.com
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determining facility requirements for the WWTP project. Facility
requirements necessary for design definition include, but are not
limited to, the.following:

a) Size and nurnbeks of equipment it- (to include
piping )

b] Office and classroom area and operating space

c) Security features (fences and alarms)

d) Safety features (sprinkler systems, eye washes, and
chlorine alarms)

e)

f)

9)

o h)

i)

Parking and traffic requirements

Laboratory facilities

Laboratory eguipxnent

Supply s~orage area and supplierloperator access
.

Degree of automation

3.9 Reaulatom Aqencv Partici~ation. Lines of
communication and points of contact must be established. The AF
and DA must provide information to local, state, and Federal
regulatory agencies. Regulatory agencies must be involved in the
project review process to.ensure compliance with regulations
throughout the design and construction phases. Accurate and
complete records of correspondence must be kept to substantiate
discharge limits and other criteria agreed to by the regulators.
Firm discharge limits are needed because the limits dictate
treatment options. Atte&”to design to standards that will
remain unch=ged for as long as possible.

. .
...

0
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Section 4: DESIGN

4.1’
DM by the
after the
authority

Desiqn Initiation. The Field DI”will be issued to the.
requiring MAJCOM. The DI may be issued at any time
MAJCOM receives a PI from AP/CEC. The DI is the
to start design actions. These actions include design

engineer selection, award, site investigation, and design.

4.2 Des ian Enqineer Selection and Responsibilities. The
first phase of the design process is the selection of a design
engineer. The engineer designs the WWTP and develops performance
criteria, prepares manuals and training-plans, develops
construction cost est$mates, and conducts project oversight.
Designing a WWTP is complex and manpower-intensive. Normally an
A-E is contracted for the project; however, in-house design is
feasible where experienced designers are available. AS an initial
task, the A-E should review ahd validate wastewater
characterization and design-basis loadings. The same A-E is
often used for many tasks, iricluding PD, design, contract
document development; construction oversight, preparation of
System Operating Manua~s, startup, perform~ce operating period, o

operator training, and project consultation. Construction

oversight may be limited to the specialized ’review of treatment
equipment and design problems. This handbook assumes that the
same A-E will complete all tasks. However, time, funding, and
other constraints often dictate different arrangements.

4.3 Proiect Monitoring. The A-E shall use the best
engineering practice. This means that documents shall be clear,
concise, and unambiguous- Overly complex facilities and
operations must be avoided. Simplicity is especially @portant
regarding instruments and controls. In some cases, limited,,
automation and monitoring may provide the best results.
Monitoring should be compatible with base control systems, if
practical. Treatment components and systems should provide
operational flexibility and allow for future expansion. The

facility must be capable of modification or expansion without
excessive cost. To reduce costs of adding structures, modular
concepts can be used. Perhaps more important is the capability
to meet changes in discharge requirements. New requirements

could include discharge limits on additional parameters and lower

9
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discharge limits on existing parameters. Modifications could
also be required to meet new regulations, such
land disposal restrictions.

4.4 References. The following reference
helpful in mP project design:

a) PB-215-494 (see Appendix B).

as air quality

documents are

or

b) EPA-430-99-74-001, Technical Bulletin: Desiqn
Criteria for Mechanical, Electrical, and Fluid Svstems and

Comon=t Reliability (included as ApPe@ix G) .

c) EPA-625/6-84-008, Handbook for lhmrovin~ POTW
Performance. In particular, see Appendix H, Design-Related
Performance-Limiting Factors. (included as Appendix H in this
guidance) .

d)

e)

f)

“9)
Vols. .x & 11

AFM 88-11, vol. 3.

liFI 32-7Q61.
.

AETJsAN65-506.

Desicm of Municinal Wastewater Treatment Plants,
(WEF and ASCE joint publication).

4.5 Pro5ect Definition. The A-E shall prepar-e and submit a

PD to the contracting officer. The PD is equivalent to a 10 to
15 percent design. The PD shall be used to apply for the WWTP
final operating pexmits (par. 6.4). As soon as the PD has been
prepared, the National Pollutant Discharge Elimination System
(NPDES) pexm.it applicant shall make contact with the proper ‘
regulatory agencies to ensure acceptance of the”proposed
treatment train and expedite the procurement of this permit (par.
4.14) .

.

The designer will develop the detailed tec~ical and
functional aspects of the project consistent with RAMP planning
requirements. WWTP site issues will be resolved and the
parametric cost estimate validated and revised when necessary.
These tasks are completed in the PD phase. A sample statement of
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work for’PD can be found inCTL 90-1, Management of the MILCON
Plannina and Execution Process. User involvement during the l?D.
phase is important and will help minim”ize later changes. ‘All
requirements j criteria suchas ETLs, and scope are set during
this phase and used to complete the design and prepare contract
documents. The PD shall include, but is not limited to, the
following elements:

a) A brief description of the w,astewater treatment
process train, including pretreatment, headworks, primary
clarifiers, biological treatment, final clarifiers, disinfection,
effluent disposal, and solids handling

diagrams

4.6
drawings,

b) Design criteria

c) Simplified’process and instrumentation (P&I)

d) A preliminary wastewater plant hydraulic profile

e) Preliminary site planning
.

f) Preliminary site grading

9) Plant performance criteria (par. 4.7)

h) Negotiated discharge standards

Construction Documents. The A-E shall prepare design
specifications, construction cost estimates, and other

contract documents only after the approval of the
DM . During this phase, the A-E shall provide, at
following se~ices:

a) Preparing construction drawings and

PD by the AF
a minimum, the

specifications
showing the character and extent of the project based on the
approved PD document. Design review meetings are normally a part
of this process. ..

b) Preparing an estimated total project cost based on
the construction drawings and specifications (par. 4.13) .

9
14
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c) Furnishing all necessary engineering data required
to apply for construction and regulatory permits from local,
state, and Federal authorities. ‘

d) Furnishing to the DA the
of drawings, specifications, and other

specified number of copies .
contract documents.

4.7 WWTP Performance Criteria. A POTW project built using
EPA grant funds requires performance certification by law and
regulation (Clean Water Act, Section 204[d]; 40 Code of Federal
Regulations [CFR] 35.2218). The certification requirement was -
established to build high quality treatment works that comply
with the enforceable requirements of the Clean Water Act. I!J?
WWTP projects will also follow this performance quality concept.

4.7.1 Performance Certification. The A-E shall be
responsible for developing detail~d plant performance criteria.
The A-E shall specify the range of discharge values expected from
the project design. The range of input parameters shall be
obtained f~om the base data used to develop the project design
specifications. A p~iformance test should be developed to
demonstrate plant flexibility and performance under a range of
input parameters and different weather conditions. The plant
must meet final permit effluent quality limits under anticipated
operational conditions. Some .of the conditions and input ‘
parameters can be artificially created: Others, such as weather
conditions, can be demonstrated only over a period of time. A
performance certification report will be required from the A-E at
the end of the performance period. The performance period should
normally ekend from 3 to 12”months.

4.7.2 Notification. Specifications should state that advance
notice is required before startup and performance’ testing is
initiated. Such notice will allow base civil engineering ‘(BCE)
personnel and operators to be present during startup and testing
of the system components. The startup progrem is explained in
par. 6.1.

4.8 O&M Manuals. The operation, maintenance,
information for the WWTP shall be incorporated into
manuals, a Syst= Operating Manual and an Equipment

and repair
two separate
Operating,

o
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Maintenance, ,-d Repair Manual (EOM&RM). Guidelines for
submission, of these manuals will be in accordance with ETL 89-2,
St+dard Guidelines for Submission’o”f Facility Operatina and
Maintenance Manuals. U.S. Army Corps of Engineers Regulation ER
“25-345-1, Systems Operation and Maintenance Document, also
addresses this requirement using a slightly different approach.

4.8.1 Manual Develo~ment Responsibilities. By definition, a
WWTP is a complex system and requires two types of manuals. The
A-E’will develop the System Operating Manual. The contractor will
provide the EOM&RM in accordance with instructions specified by
the A-E.

4.8.1.1 Svstem Operatinq Manual Submission. The A-E will
provide to the DA the first draft ‘of the System Operating Manual
upon design completion. The final System Operating Manual shall
be completed and submitted to the.DA 60 days before the startup
date. The DA will deliver the.manual to the construction
management section to be held until completion of the EOM&RM.
The construction contractor shall complete the manual in
accordance with the in~tructions specified by the A-E.

4.8.1.2 EOM&RM Submission. EOM&RMs will be prepared and
submitted, EO the DA 30 days before the startup date. Copies of
the approved manuals will be forwarded by the construction agent

(CA) to the base construction management section, which will
forward them, along with the System Operating Manuals, to the
appropriate operations branch work centers.

4.8.1.3 Manual Format. Manuals shall be bound in”three-post
binders with tab dividers, in 8-1/2- by n-inch format. Large
drawings shall be folded and punched to fold out as bound or
shall be inserted into a bound pouch. All written portions df
manuals shall be provided in 3-1/2-inch floppy diskettes’ and
shall be prepared in a word processing software specified by the
AF DM. This information shall be pre~ared by the A-E for the
System Opera&ing Manual and provided by the contractor for the
EOM&RM .

4.8.2 Svstem @eratina Manual Content. The System Operating
Manual shall provide full and detailed information regarding the

,.
16
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design criteria and sizing of facilities”; standard operating
procedures (SOPS); description and operation of unit processes;
process troubleshooting; regulatory requirements, including
reports and records; sampling and laboratory procedures; pl&nt
staffing; emergency operations; and safety and housekeeping
procedures. Appendix I presents an example table of contents
from a System Operating Manual. -so included in this manual
shall be sections describing or explaining these elements:

a) P&I diagrams.

b) Single line drawings to show

(1) Color-coded piping for all treatment facility
process lines indicating flow direction and location of all
control valves and gates. A complete set of G-tab drawings--
showing the locations of all’base collection lines, lift
stations, force mains, manholes, oil/water separators, and other
unique facilities connected to the system--is normally maintained
separately at the WWTP.

.

(2) A simplified electrical schematic of the
control system and electrical equipment. .

(3) Operating specifications for all pumping
systems .

c) NPDES permit requirements, along with appropriate
state and Federal regulations and reporting requirements.
Information on stream water quality standards should also be
provided for the discharge location. ,

,

d) The normal. operating process of each component,
along with an explanation of its relationship to the other
components. process control and monitoring instrumentation
should be explained and control and valve status charts for the
various operatingzrnodes should be included. The routine
operato-r’s tasks should be described. (See par. 7.5. )

O,’ :

.“

e) Process theory and Iaboratoxy control testing and
monitoring.

17
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f) Safety issues and emergency operating procedures
(in a separate chapter). Supporting utility systems and
alternate power sources should also be’described.

91 The requirements for daily operating logs and
maintenance records. ,,

,.

h) Manpower requirements, along with job descriptions
and training fid certification requirements.

i) A list of technical references. ,.,.
,~

4.8.3 EOM&RM Content. The A-E or construction contractor
shall prepare instructions based on the information provided by
the equipment vendors in accordance with the construction
specifications. The information must include performance sheets
and graphs for the installed .equipment, catalog cuts showing
application information, installation information showing minimum
acceptable requirements, O&M requirements, descriptions of
starting and stopping procedures, repair information? md a ,parts
list. Specifications shall direct the contractor to prepare the
as-built master equipment list by adding the manufacturer’s rime,
the address and phone number of the local representative, and the
part/model/serial number to the design master equipment list
(DMEL).

Appendix J includes an example table of contents from
an EOM&RiI. The chapter dedicated to Auxiliary Systems shall
include semice support systems not part of the wastewater
treatment process but essential to keeping the process
functioning as intended. This chapter shall address the
following topics:

a)

b)

c)

d)

Potable water

Power distribution and standby

Heating, venting, and air conditioning

Fire protection and detection

18
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water

f) Telephone and intercom

4.8.4 DMEL . The A-E shall also prepare a DMEL. The’A-E DMEL
shall include the item name, identification number, and
construction specification section number for all major pieces’ of
equipment.

4.9 Werator Traininq Promam. The A-E shall be
responsible for the preparation of the system operating training
program and for the definition of contractor (equipment
manufacturer) training requirements in accordance with the plans
and specifications (see also par. 7.2.2). This requirement is
also addressed in U.S. lkmy Corps of.Engineers Regulation ER 25-
345-1. Training is especially important for base operations but
should be considered even if the.WWTP will be contractor-
operated. Training videos prepared .during the training period
would also be beneficial for later review and for new operators.

4.9.1 Svstem ~ekahina Traininu Plan. The A-E shall define
system operating training requirements. The training may be
implemented by the”A-E or the construction contractor. The
training plan should include training materials for formal
training and for operator self-training courses. The A-E shall
prepare the training progrem plan for the overall system and
major components of the WWTP. The A-E shall detail the minimum
number of hours and types of instruction to be provided for the
overall system and for each subsystem. At a minimum, the BCE
operations flight should review the training plan (par. 4.11).
~s training program plan shall include the following elements:

a) The names, background, and experience of each
instructor who will participate in the formal implementation of
the training program.

b) An on-site classroom training program. Training
shall be conducted between the hours of 7:30 a.m. and 4:00 p.m., ““
Monday through Friday, unless a different schedule is approved in
writing by the contracting officer.

o c) ~ on-site hands-on training progran.

19
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training program. Off-site training
shall include visits to similar wastewater treatment facilities
currently in operation, if feasible.

The A-E or contractor shall provide all equipment,
material, and.trained personnel necessary to visually and audibly
record all field and classroom training sessions. The proposed
recording system shall be of one manufacturer aridof studio
quality and shall be approved by the contracting officer prior to
its use. Upon completion of training programs, three copies of
the recordings shall be furnished to the contracting officer.
The recording shall be identified, indexed, and placed in
approved storage containers. This Cask may be excluded from the
A-E contract if the base has capabilities to perform the work
specified herein.

4.9.2 Contractor Trainind Plan. The A-E shall prepare
training specifications detailing the minimum number of hours and
types of instruction to be provided by the equipment
manufacturer/vendor and contractor for each subsystem and piece
of equipment warrantin~ training. This specification shall arequire the following provisions:

a) Contractor-provided, qualified, competent
instructors for formal training of Government operators

b) On-site classroom training

c) Off-site training, if needed

4.10 Permit ADDlications. The DA and DM are responsible for,.
reviewing” all construction permit applications (normally prepared
by the A-E) and submitting them to the BCE for signature. The
permit applications are then forwarded to the required regulatory
agencies for approval and permit issuance. The basemust also
submit applications for a new or revised environmental operating

(discharge) permi~ if the petit authority decides one is
required for the new facility or to apply the new discharge
limits. During this process, all correspondence shall be
carefully documented and files
reference. The project should

retained by all parties for future
not go to bid or award, nor should

20
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a Notice to Proceed be issued, until appropriate permit approval
has been obtained or reasonable ass~ance of approval has been
provided. The followkg permits may be needed for the WWTP
project:

a) NPDES/State Pollution Discharge Elimination System
permit (for construction and operation)

b) Local or regional connection application and
pretreatment requirement certification, together with state -
indirect discharge permit or other permit to discharge to a POTW

c) Sewage lagoon, leaching
permits

d) StormWater runoff permit
site

e) Air quality permit ‘

fields, and septic tank

for the plant construction

4.11 ~erator Participation Durinq Desiun. During the
design phase, the A-E shall make provisions for involvement and
participation of the WWTP O&M staff. The DM, Construction
Manager (~), and O&M staff will form a review team. The major
function of the team is to provide input or feedback to the A-E
from review of the design of the facilities. All input and
feedback will be coordinated through proper, established
channels. The group shall provide input on the following issues,
at a minimum:

a)

b)

c)

d)

e)

f)

Project definition

Construction documents

Monitoring process dking construction

~eparation of O&M manuals

Training program

Plant startup

o
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4.12 Desiqn Reliability and Maintainability (R&M) . The DA
shall provide the A-E with a copy of ETL 88-4, R&M Desian
‘Checklist. The A-E shall complete all applicable sections of’the
checklist. The ETL contains design checklists for use in
developing functional, reliable, and maintainable. facilities and
systems constructed by and for the A??. The objective of the ETL
is to adequately address R&M during design. Low initial
investment cost has traditionally been the overriding concern in
new construction. ;This narrow view often results in high O&M
costs, including manpower, over the life of the WWTP. The best
way to include R&M considerations is to involve operations
personnel in the design review (par. 4.11).

4.13 Project Construction Cost Estimake. The A-E is
responsible for developing a detailed cost estimate for
construction of the project. The estimate should include, but is

the following materials and services: ~not limited to, ‘“”

a)

b)

c)

d)

e]

f)

9)

h)

i)

,.

Materials for construction

Manpower-for construction

Overhead

Travel

Value engineering

Title 11 inspection services

Preparation of regulatory permits

O&M requirements of facility (12 months)

Outside laboratory testing requirements in
accordance with regulatory requirements

j) Design from A-E

k) Retaining a designer/consultant to provide services
during the construction and startup period of the treatment
facilities

22
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1) Cons-le items during operations (chemicals)

In) Preparation of O&M.manuals .

An initial cost estimate shall be prepared by the A-E
and delivered to the AF Contracting Officer at the completion of
the conceptual design (10 percent design ph&se). Another cost
estimate, reflecting the changes during design, will be delivered
to the AF Contracting Officer at the 100 percent design phase. A
final cost estimate will be delivered to the AF Contracting
Officer at the final inspection and it shall reflect the cost
changes during construction.

O,,,

4.14 Reaulatorv Aqencv Review. Federal, state, and local
regulatory agencies must be contacted and afforded every
opportunity to review and comment on the design package during
the design stages. Their involvement will ensure compliance at
all phases and help to control construction change orders as well
as to keep the project on schedule and within budget. It will
also facilitate final permit approvals. Meetings with regulators
and any review cofi~t# must be recorded and the records must be
retained- The DA, A-E, and base environmental staff must be
involved in negotiating discharge standards with the regulators.
All agreements, disagreements, and discussions with the
regula~ors must be documented and included in the PD.

o
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Section 5: CONSTRUCTION

. ,

\

a
5.1 ,Construction Startup. The construction phase begins
after ~he project has”been approved, “the construction permit has
been obtained, and the construction contract has been awarded. A
preconstruction/pre-performance conference is held at the job
site to establish local ground rules covered by the.contract

(SUCh as h.bor standards clauses), rules not covered by the
contract (base regulations) , and rules directly related to
contractor actions and interactions on the’”base. Air Force
Federal Acquisition Regulations Supplement (AFFARS) Subpart
5342.5 requires this conference. It is important for the DA and
the base to obtain a construction permit from the appropriate
regulatory agency prior to construction contract award. Plant
operator involvement during the construction period is also
beneficial. “The lack of appropriate construction permits can
result in project delays and “contractor claims.

5.2 Permits and Clearances. The contractor shall obtain
from the BCE the appropriate base permits, or clearances for
utilities, safety, and-all base environmental issues. Wastewater
treatment facilities ‘maybe operated under interim permit 9

conditions. A construction permit can include a temporary
operating permit issued for 6 months or longer for initial
operation of the facility following substantial completion of
construction. The construction contractor must comply with the
terns of any applicable permits.

I
5.3 Title 11 Constriction Services. It is desirable to
retain the design A-E for Title 11 construction services and the
initial performance period.

5.4 Onerator Involvement Durinq Construction. The CM
should coordinate site visits for O&M persoqnel during
construction to allow key operations personnel to become familiar
with the location, controls, and operation of the systems and
equipment. ~en the operations personnel ’identify concerns or .
deficiencies, these should be referred to the CM, the BCE, and,
when necessary, the MAJCOM for resolution-

5.5 Construction Schedule. The construction schedule must
include milestones; Critical permit application and approval

24
a

Downloaded from http://www.everyspec.com



.
\

MIL-HDBK-353

o

dates, regulatory inspection time, and
should be indicated on this schedule.

permit expiration dates
If the project co~letion

date” is driven by “aFederal Facility Compliance Agreement, the DA
must ensure the construction completion date meets the regulatory
requirements.

“5.6 As-Built Documentation and Record Drawinqs

5.6.1 Record Retention. The construction contractor shal:
maintain a record copy of the specifications at the site. A
master equipment list, addenda, change orders, and shop drawings
shall also be available. A set of full-size contract drawings
must be marked to show any deviations made during construction
and kept at the site. my buried or concealed feature or utility
revealed during the course of the construction must also be
shown .

Special attention shall be given to recording all
horizontal and vertical locations. This is import~t for all
buried utilities that differ from the locations indicated or that
were not indicated on the “contract drawings. These record
drawings shall be supplemented by detailed sketches, where needed
or directed, to indicate fully the work as actually constructed.

5.6.2A Record Accessibility. Record drawings shall be
accessible to the CM and the DA at all times during the
construction period. A set of such record drawings shall be
delivered to the DA within 15 days after completion. “ The DA is
responsible for delivering a set of these drawings to the DM and
BCE. These drawings shall be stamped “AS-BUILT D~WING,” “AS
CONSTRUCTED, “ or “RECORD DRAWING.”

o
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Section 6: INSPECTION COMMISSIONING

6.1 Startup .Prodram. The design A-E or consWuction

contractor is responsible for preparation of startup procedures
for the WWTP. AF operators, construction contractor personnel, A-

E operations staff, or contract operations personnel may be used

,~o complete startup activities. “The DM/CM will indicate which

resources will be used for each particular project. Startup

procedures shall be prepared and submitted to the DA/CA for
approval by the DM/CM when construction is 90 percent complete.
The following startup procedures, at a minimum, are required:

a) A plan and schedule to meet equipment and
performance tests, including dates and test periods. The CA must

know the test dates in advance to arrange for
interested base personnel.

b) Delivery of EOM&RM, spare parts
on the equipment and materials, and suppliers
contacts. ,.

observation by

lists, publications
and service

.

c) Pre-startup training requirements to cover

laboratory, classroom, =d hands-on tr=-=ing-

d) A plan to bring the treatment system to the

operational level.

6.2 Inspections (Prefinal and Final) . All appropriate AF

personnel must be notified about the date, time, and location of
the prefinal and final inspections. These inspections will

provide the final opportunity to question the construction
contractor. AF treatment plant operations personnel will attend

the inspections. .The CA prepares a list of deficiencies, known
as the “punch list,” that were identified during the prefinal

inspection. These items are to be corrected before the final

inspection. The final inspection verifies that corrections have

been made and that the project has been completed in accordance
with the approved plans, specifications, and change orders. The

final inspection is accomplished after the wet-run test.

26
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6.3 Liabilitv for Performance. After correction of the
construction deficiencies and final inspection, meeting
performance criteriais the primary responsibility of the desi~
A-E . Meeting these criteria does not ihcl~de correction of any
latent construction deficiencies detected during the performance
period. In any case, when responsibility is not clear, the CA
must direct the contractor and designer to correct the defici&ncy
and determine responsibility later.

6.4 Final Oneratina Permits. AU permits shall be “
finalized and, when possible, obtained at least,60 days before
the qiration date of the construction permit (pak. 3.1).
Permits may include, but are not limited to, the final NPDES
permit, final air quality permit, fish and wildlife permit, and
noise permit.

6.5 D?w and Wet Runs -

6.5.1 Dn Run Inspection. Before the final inspection, the
construction contractor shall conduct a dry-run inspection on
installed equipment ~d systems. The manufacturer’s .
representative, plant operator, and Al?construction management
representative shall attend. A form similar to the Pre-Startup
Inspection Record included as Appendix K shall be used to
document the dry-run inspection. This form shall be prepared by
the %-E prior to the inspection and approved by the”CM prior to
the inspection.

During the inspection, the manufacturer’s
representative or construction contractor shall check the
equipment for proper mounting, direction of rotation or travel,
proper lubrication with the type of lubricants recorded and
properly filed, clearances, alignments, undue noise and “
vibration, safety devices, and general operation. The contractor

shall remove all rags, stones, paper, and other debris; check fox
obstructions in the piping; check all gates and valves for proper
operation and seating; and ensure all safety chains and wards
are in place. Malfunctions shall be scheduled for corrective
action ‘-d time shall be
training and the wet-run

arranged for the operator’s dry-run
testing of the facilities.

O,,
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6.5.2 Wet-Run Tests. The construction contractor shall

conduct wet-run tests after the dry-run inspection and before the
final inspection. The same .form “used in the dry-run inspection

shall be used in the wet-run tests (App~dix K) .
Fresh water

shall be used for the test. The test will include the following

tasks:

a)

b)

c)

d)

e)

f)

g)

load

Checking all piping and valves for leaks

Inspecting operation of all gates and valves

Inspecting all pumps

Operating all mechanical devices under hydraulic

Inspecting disinfection facilities

Obse?xing laboratory sampling and t“esting e~ipment

Checking all electronic/pneuatic instrumentation
9for proper operation. -

h) Inspecting all flow meters, temperature and

pressure indicators, and other sensors

i) - Inspecting all weir levels and adjusting for

startup

All deficiencies found during the inspection and.-—.

testing should be corrected before startup. The contractor

demonstrate that all equipment is properly broken in, all
equipment not to be used immediately is properly protected,
all laboratory eWiPment is.inspected for proper calibration and

oneration - The A-E is responsible for”providing the completed

Pre-startup Inspection Record to the
inspection.

~-CA at the final

must

and

6.6 Facilitv Walk-Throuah. As

o~erating and AF facility acceptance

soon as the plant is
has occurred, a ribbon-

cutting ceremony followed by a walk-though should be scheduled.
This walk-through will ensure understanding of the project by all
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concerned and will enhance community relations. Invited
personnel should include, but not be limited to, MAJCOM
Engineering; the Installation Commander; the B’CE; the regional
EPA representative; local and state regulators; local community ~
leaders; the A-E representative; and the construction contractor.

. . .

0

. .

0

.
.
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Section 7: PERFORMANCE COMMISSIONING

7.1 Post-StartuD Proaram. PosC-’startup activities include

confirming that the WWTP is operating as planned and establishing
training programs and SOPS to ensure continued facility
operation.

7.2 Traininq. The operator training programs prepared by

the A-E during the design period shall be implemented during
preparation for startuPJ during startup, and during the contract

performance period, if nece%=aq- The training process will be a

continuous process and will include monitoring bf WWTP staff,
performance. Additional training required or recommended by the

A-E shall be added to the operator training progra-

7.2.1 Trainina Responsibilities and Notice. Training will be

conducted by the A-E, the”construction contractor, the equipment

vendors or their representatives, ‘or a combination of these as

approved in the training plan ahd specified in respective
contracts. System andequipment O&M manuals should be delivered
in advance (30 days minti!) and available for startuP testing
and training. Base &perating personnel must be given advance

9

notice (2 weeks minimum) of training to have time to adjust

their schedules.

7.2.2 Scope of Traininq. ‘All training conducted during the

commissioning period shall consist of refining the skills.

required for routine and nonroutine O&M of the WWTP facilities.

This training shall include, but not be limited to, the following
categories:

a)

.:

d)

Plant operation and process control

Plant maintenance procedures

Laboratory control - sampling and

Records and reports

Emergency operating procedures

Management and administration

30
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9)

h)

i)

j)

k)

1)

m)

n)
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management system

Inventory control system

Building and ground maintenance

Budget ing and cost accounting

Plant electrical systems

Safety

Computer and control systems

Industrial user monitoring

7.3 WwI’Pm eration Performan ce Period. The design A-E or
constructionlop~ations contractor shall be responsible for the
O&M of the WWTP during the required-performance period. The A-E
or contractor shall demonstrate efficient operation of the WWTP,
in compliance with the project performance st~dards. Ass ignment
of O&.Mresponsibility. during the performance period may vary from
project to project, depending on the size, type, and complexity
of the project and the needs of the AF. Typical A-E or
construction/operation contractor responsibilities may include,
but are not limited to, the following tasks:

a) Directing the operation of the treatment works.
(Note: to “direct” does not mean to establish a daily “in charge’
presence at the treatment works or to assume the role of employee
supenisor or chief operator.)

b) Revising the O&M menual to reflect actual operating
experience.

c) Training operators.

d) Providing engineering consultation.

e) Reviewing laboratory procedures.

f) Conducting periodic site visits to ensure proper
-operations on smaller WWTPs.

31

Downloaded from http://www.everyspec.com



MIL-HDBK-353

g) Checking process units, sewers, facilities, flows,
etc. , to ensure proper operation.

h) Preparing ongoing records of plant performance,
including tables and graphs monitoring influent guantity and
quality, effluent quality, and unit processes control parameters.

7.4 Performance Certification. The plant performance
criteria developed by the design A-E during design of the
facilities shall be tested, and a performance certification
report prepared in accordance with par. 4.7. ~,ring the
performance period, the design A-E shall observe and evaluate
plant operations and provide advice and assistance to achieve
satisfactory plant performance. The design A-E shall advise the
AF if the project is meeting perfo rmance standards. If it is
not, the A-E shall provide the reasons for not meeting these
standards. The design A-E shall be responsible forany
corrective action necessary to bring the project into compliance
with performance criteria. Liability for performance is
discussed in par. 6.3. If plant operation does not meet the
criteria, the A-E shall prepare and submit the following it=: “a

a) A corrective action report. This report shall
include an analysis of the cause of the project’s failure to meet
the performance criteria and ag estimate of the nature, scope,
and cost of corrective action required to bring the project ‘into
compliance.

b) A schedule for undertaking corrective action in a
timely manner.

c) The scheduled date by which the A-E will be able’to
certify the project meets performance criteria.

At the end of the “performance,period, and after “
performance certification, the AF accepts responsibility for the
WWTP . Following the guidance in this handbook will ensure the :
A-E has met the design and performance requirements.
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7.5.1

SOPS

SOP Submission.
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The A-E shall provide the contracting
officer a draft of the SOPs -at 50 percent construction completion
and the final draft of the ‘SOPS 30 days prior to construction
completion. At the end of the performance period, the A-E shall
also provide a site-tested, final SOP for each major component of
the treatment plant.

7.5.2 Processes Reuu irina SOPS . The SOPS are part of the
system O&l!lmanuals (par. 4.8.2) and may requi.re,revision to
reflect actual operating experience. SOPS shall be prepared for
all processes including, but not limited to, those listed below:

a)

b)

c)

d)

e)

f)

9)

h)

i)

j)

k)

1)

m)

Pumping stations

Screening removal and disposal .

Grit r-oval

Primary @eatment “
.

Biological treatment

Advanced treatment

Sludge handling system

Tank drai~age system

Fuel storage -d distribution system

Potable water system

Plant water system

Power distribution system
?

Standby power system

O,,
7.5.3 Elements of SOPS. Each SOP shall contain, at a
minimum, the following elements:
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a) A component numbering identification system for

each valve, control point, and unit process

b) Descriptions of normal valve settings, “flow
diversions, and operational requirements

c) Descriptions of routine operating procedures
including startup, break-in, normal operation, regulating,
controlling, stopping, shutdown, emergency, special visual
obsenations, and recordkeeping

d) Descriptions of routine safety procedures and
potential danger areas

7.5.4 SOP Format. One final set of SOPS shall be printed on
durable 8-1/2- by Ii-inch paper. Graphics, photos,, and
illustrations shall be used co the greatest practical extent.
The SOPS shall not be’more than 10 pages in length each, and
shall be ring-bound with a plastic protective cover. All written
portions @f the SOPS shall,be provided to the contracting officer
on a 3-1/2-inch diskette ,-d shall be prepared in a word
processing software specified by the AI?DM.

a

7.6 O&M Semite Contract Documentation (ODtional) . The A-E
shall prepare contract documents for use by the Government in the
solicitation of bids from qualified contractors. These documents
will cover O&M of the WWTP for the base period in full compliance

with regulatory requirements. Two optional periods of 12 months
each shall be included in the bid package. These service
contract docunents shall include, but not be limited to, the
,performance work statement, the bid fo~, and the cost estimate.

7.6:1 ,Performance Work Statement. ,The performance work

statement will address these topics:

Equipment and facilities operation, maintenance,a)
and repair, in accordance with O&M manuals (par. 4.8.3)

b) Building
with O&M manuals (par.

c) Staffing

..

and facility maintenance in accordance
4.8.’3)

and training requirements
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d)

e)
manuals ~par.

f)
fuels

9)

h)

Government -furnished services and property

Tools and spare parts in accordance with O&M
4.8.3)

Consumable requirements, including chemicals and

Permit requirements

Analfiical testing requirements

7.6.2 Bid Form. The bid form shall list unit price items,
for major components only, for the base period. Unit price items
for the O&M of major components shall be listed on a monthly
basis for the base period and for the two optional periods of
12 months each.

7.6.3 . Cost Estimate. The A-E shall develop an estimate for
the cost of operating and maintaining the WWTP for a 12-raonth

o
,:, period. The cost est+te shall be prepared on a cost-per-month

basis. .

0
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FO=RD,—

Of tbeae goalo.

l!asy havetrontr$buted to the develo~t og these@Sdeltnea.z

represents!.lves of the4oerlc8~$oesttyof CMl sag%neera,the
●

Aaaot%aElonof?ietmp Iitan Sewrage Ageocfes, the Aaaotiat$on of

Z@~nt Umufaewrers’Ae*oriation, *nd the Uaces Fwalh tioa an-1

Fader*tio~ $erthefr adviceand ~otwel Sn revlevtng the Gddelfaes

and $* developing the.general .pm3eedwe8 _

RJJ$?jiYtJ’,c>

Davld D. Wmin lek, Comaf88$oner
?tiltrd Water QumlgtyAdmlmtsKratloc
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TAB!X OF CXWTWYS

s??rRoDucrIoN

GuID&mEs Feltmsla

..

,.

. .

M

GUSDti ~ OEZM:ON

A. ?edtrd ●d State

B. PeraonxEl

AND ?4AHfrRZANcz

Inspectio*

desSgnsumaary
reliability
d$schar~ to ●hell ffsh, potable or mcm.ac40-l waters
el$mfmc$on of by-passes ●id overflovs
trea - duri~ tens truction

experi=mal proces8esor equipimnt
flezibllfty●d ease of operat~oa ●nd ma$ntenanca
pmtectfoaof effheat qtsl~ty
8afety features
interceptor aeuers
~naral mquf reumm

31

31

3s

c)
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C. Recstia, Reprts, and L4&atory

Su&tsted tilde fur ●n Opemtion and

[Continued)

Mmlud 42

.

37

.
.

..
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APPENDIX B (Continued)

TmoDucrIo?’1

Over the paac year the Fderal Water Qualityldmtnfstratlaahas -

carefullyandyaed ad evaluated4t8 gram pmgrm for Cb

ccmstmzttienof -8 w treatmentfaeilities. 3h8t experimce

$ttdicaEed that80= of tbe ptujeeta that have rtcelved aulstmce

have, for a wadezy ef reasons, mt always been a. auceessf=laa -..

●re of sen porly trahed and paid. Facf ls=ea ●re frequently badly

SSntai=d and athte- far Ieaa than the$rdeafp effktenty levels.
.

.

PWQA baa aa obltsatlonto ensure tbx Federal xmnhs ●e *tly W@.

.
7Ms A&lntstratZom sssat SuaZst on proper deal= aad operation

pmcedtms as St %a dear that wltbout the= adequate levelsof.

In thfsaeaaag8 he dir-d the Secretary of tb Imzloz to require

that Fedezallyussiste$ treat-t fatilttieameet pms~ed dedgn,

qer’attota d

Depa~t of

only July 2, 1970,tin)

reguk:ona for the

.

0
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constructiong~nts px~gramto implenxmcthetitd~ucggd%retttve.

Section601,.35of Tftle18of them#ieofFederal~ul~t~o~

toncernsthearea of operation ad uaintenanoe d facil%t%ea;

Sestion 601.36Coxerns thedesignof facilities.
1

Section601.36states that 1% grant shaU,be~e for Wproject

unless the CotiesiOner deter@nee that the propaed treatmeutworke

are desfgned so as to achieveetomxq-,efficiency, and effecciveoess

iu thepeeverbeion or abatenent of pollution or enhmcement of the

ZheA are -sting &&ala, smh aS the variousState and tnterkiatcii

standardsand the’ i?SCZ+ECFsxinuals, which m be ueed ae references

in eh dee$gnof wa%er pollutioamnml fac%lltiee.AXlnugh these

are W~~lY ~$%~% it ia i+ortant $33emphasizethat FWQA is

not aecesearily Xx2full agreement with all criteria and concepts

con~ned thetia.Certaindesignoonetie=tfonea= rnc

adequately eatpkaized, and dequate guidaoce %snot given. iu those

areas where there bsve hen retest technolo@cal ad~.

To -has%nt the erhki~ sutikda , mA kiss&EVdO~

Gufxlelinesfor Deeign. These Gutdeli=ea aze zuk intended to

a- all aspects” of engineering deaisn”. Rather they outi*

generally %nbnwi temae, specific FW4A intereets and policies thst

are not adequatelymfleewsd b thepresentlyeri8t%ng mnnuals.
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o

IO additionto these GuideMaes, RK/AWXII be XastaiogTechaf~l

Bulletins.Each Bulletiawill cover a certairi topic SZI de-l.

These hlletSm3 are ixmmded to amplifyspecifk areaawataixw+

&n the ~~i~a , def~ ~ ~lyze c~&lfn ddcttiea “iU

The Mlletirw will

aad our mlMi.diad

of outside ezperte

maaud.aaad the attached 0uideMae8,theZetbx&td Bttl.Letfaa

Wul ammdatively Coxitute theF?KIAdm!!igam2q@mUeam referred
.

m tn Settion601.36.

Section601w35s=@s that ‘* graat skll be, tie for any pxmjett

‘Ualeea the st8te water pollutlm co-l ageatyaslmzws.the

Coam%afIUmer”that the S-te will-peek tlm.tr-awmeuDzkOum

leuafrequently- aapaallYforthe3 ~ aftersmch~

wo~ am coaatmctedad pertodieally thereafter * dat~

whetlle!raa& ~tmrks areopted aad~tim

effkkat, ~, and effmve ~ ad tml.eaa* applieaat

aasama the CcmuL8aio~r that the msatmmt worb will be m-tad

aad opated in actordaate-wkh mxthre~ta as the Comufiwioner

mag publish from m to w tonceniing methods,teclmziqaea,ami

practices for ~mLc, effictem, ad effectiwe o~a aad~te -

nanceof treamt Werka .“

O,.. 47
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me number and fZ~W3XtCy of the i~pections called for by the

~egdation are the,abmluce Wni= necessa~ to ensure pro=r

maintenance and opmatioti of a Eac%ltty. PWW will be worki~

States to ensure

a8 %n frequency.

FWQA has dtieloped Guidelinesfor

“thatinspections are adequaee

Operation and Maintenance

WMCh pro-de the g=e=l ~SiC =qdrexmms in the areas of

impactions, o~ratton and mainteskmce for Federally-assisted

projects. FWQA till be issuing Techni~l BulletinswM~, as in

the case of the Tecbxtical

ampl%f%cac$ms la certatn

●

TIM GuZdelinee and future

operation and maintenance

Bulletins for Design, will.provide
. .

specific areas.
.

FQQA Ttical BuUetimS for”design and

should be untahmd in appropriate fflee

by State water pollut~on control agendes,. coihsultin~ engineers, ad

all other interested partfes. h the futures projects for whfcb

Federal .gsant assistance is requested are expected to comply with

these Gtidelhss @ Technical Bulleths. While in exceptional

cases deviations may be accepted, am detiacionsmustbe

jtxsttiied OXIa case -byese basis +@ approved by FWQA prior

to their %nit%at~on.

48,
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APPENDIX B (Continued)

These wdelhes are ictecidedto SWIZIX ~ting *erences

mch as the Recommended Standardtl9EOPSewage Uor- Great LakF3-.

Upper Mississippi lUver Boami of S-te Sanitary Ex@neers (the ~

TexIState Smndards] ,

~h 8 and 9), and

the ASCEManmh Number 36and37 (WPCF

applicable State standmb and guidelines.

All water ~llution control pzwjects ~Ch are 8ubuStted for FWQA

construction ~nts w%ll be reqdred to Cm&mm to thede GuideMne8

and fie Technl-1 Bullettms, as uell as to applicable State
.

requirementts. It ts re&gnized that certain ~dfficatkms or

exceptionsII=y be necessary wh+n justif%ed h unmmd situations.

In such cases under appmptiate wndfttins, d~atlons fzmm edsting

standanis or cwldelines nay be allowed. Bmever, *tten approval

of amy deviations from the Gzzfdeliues,Technical“BtxUeti, or

appli+le State stmdards must be obtaimed fr= the FWQA Regional

C)fflceand the S~te asfxzcyas early as poesl.l+eprior to ‘tke

cmpletion of detailsd pl= ad specifl=tions.
. .

-S -ncepts- which must be co~4dered very early $.atbe

..

plannlng and prepamtfon of an engheerfng report for waste

O,: 49
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APPENDIX B (Continued)

tmatmmt facilities. Pa& B QHkes +ference to mre 8peClffc

mabjecss wMch =wt be co=idesed in the preparation of final

ccmatruccionplans and specification=.

.,

%.
.
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APPENDXX B (Continued)

Certain baaicprinciplesshouldbe considered=rly in Elm

planuingpmce.esfor uacer pollutioncontrol facllftfea.

(bafonaaxxeufth theseprincipleis emmntial to ensurethe

eventualdevelo~t of pzo~ky deeigmed fac~lltfea which wI1l

et allStae? and milQAra@remzats.

I!& exxgin- repzt ~ the application for Federal

ald dmxld ckaely iadic*e coqlxe with the followlmg

pr%actples. @ questlous mgardt~ the appMcabtlSq of these

items to tbe ~poaed project or’ reque?ts for devl.atl.oxmsbmld

be resolvedby consultationwiththeS-te =ter pollution

coatml agencyand theEWA RegloaalOf flee before completion

o
of the engineering r+it and malmiaaloa of an appliatkm for

Federal aid.

1. Rmiroxmentalcoma ttbtlity

All” Federally-esefsted projects -t conformto tbe Intent

of theNational,Ravfrowml FbltcyAct of 1969@

~lm oaer lls14,Fmteteion d mhs~ of

Euvtrolnmxbtal Quality.

a. Plaumfng fortks proposed pm$ect mast take %xkto

accountallaspectsof etiromaenta1 -=Y m-=-n.

Effortsshall be taksn m ~SM =ttual beasxty,

0. 51
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APPENDIX B (Continued)

7h8 project zausc be destgrmd and cmistrueted eo ● SO

AttemSottuw8t be given to zhe general aem%etlc

appearance ef the facii~ty.and to the pmventbci of any

possibleodos problems.

~lanningatilibe coordinatewith local plann$ngad -

c$ttzengroups to =solwe potent%al site problems.

e. Plant locationaon flood piaitwshould be avoidd

whenever.pract Stable. When 8UCb bCattOttS 8=

a. Due eons$deratlon =*st be g$ven eo the ●dvantages of

re~ioml and bastn se-rage iaellley planning.Ubenever

feaaible. =xtk$palft$ea sbuld .$ofntogetber4S

6ooperaCSvereglormlereatwnt 8yateaa, composed of oae

ormne tmat=nc plsaesciepeadfngon water qualfiy

mqaire-ts and ecommtc, operstgo*l, and ocher

appmprfate cma$derat%ons.

b. Where regfoml waste water -rngeiaerk ~lans have been

develo~ md approved by sn ●ppro~rS8te agency, the

projeetslwuld conform to such plana.

52
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shallbe madem detex?uhe tbe feastbllfty of bav~

the nxuicipalttyjob ia a regionalswtem in Xleuof

mmmruttiskg their our imdepeadentor additional ereat-

mmt fasuf ties.

XXI. Pm5ect Feasibility

a. Aftercoizeideaticmof all altf3mativfx4,the destgn of

tbe proposedpmjete EMU be made on the basis of

ecommdc feadbflmy, waterqualltyobjettlvea,

euvi~l compatlbfltty,andotherapplicable

Consideration,. That~ portimackftbesyaum are

eM@ble forFederalaa*latanteaodothersam rmt .

abuld -C dete-m tba f-l XEIZ of the ~jett.

b. IXIo&ler to avoid t= up Federal-t fuadafor

~tily lo= periodsof e=, thepmjett for

WMs$ Federal ad iarecfaeated,f.ntlwkigOther

fac.tlftf,ea ~ to make it operable,dmmld be of

mch a scopethat tt tam be eoapleted* * operation

tbe date of tk mderal fyaftt

large ad Cmpti pmjetta, a

=7 be allowed.Ad&tioual

-T be *tted for touaMerat%on

o
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Iv. Completeand Opezable Tream-t Works

a. AUy proposed pmjeccmust be deai~ed and reviewedtn

lightOf the etxizm -ate t=-ment eyntem. NO Pmjet

will be approvedude8S it is shown that the capacity

and treaaueatprotidedby thewastetreatment~“tem

State,and imx=ss=fmerequirements, iacludingapproved

of the reeeivingWatem.

b. If Conetmct$on of other fac%lttieeillreqdred to dce

the proposed project op4wable and aeeepteble, thexaa

co~tmeat met be made that elm required eonatructton

will be soxuknx with that of the prqwsed facilf~.

v. ReeeititxtWam?rs and De- of ‘rrwltxt .

ti~sed tre~t nmat be tn atemdance wtth State

=Wmmntes a iaallas with Fed-l and State water

quality’ etandards,Fedez?d Euforeemmt coufe~

requireatenta,compr*3ve tiver’*sin repxm and

plane,EWQA Regulations,aud the designatedmica of

the moeiting waters.

Charactetittcs of receiving waters mat be coneMered

to eneure that waterqueliq 8~swillbemeeby .

t~ WOpmed treataxmt.A@i+le data shallbe

included in the engineeringreport.

54
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APPENDIX B (Continued)

Tbeeng~neerlwx=portaball sp6Sfi-y hdi-ce tbe

antici~ed iewf=defficiency’of BOD,mpended aallds,

and Othf= ~@iW3 ~ZWXez9 , andthetotalPm!de

of BUD, 8u8Pedd so-, and Oth?X si@ifiesnt

cmstltaeuta to be discharged per day.

s-at vatara,mall lakes,or iatemdttent streams

if f eaatblealteanwa are awiaflablc.

Ootfalls 8-1 be e=eaded ad d&Jlgaed a8 necessary to

DZ8posd of a mted e&fkemt to other thm surface .

watersreqarespasorqpmvzl i%natbe stated PRQA..
. .

VI* m~ta XMmxmal of Shuke andSolIds

a.

b.

Pmvtslon for ultintate diapotstlof sludge must be

clearly IodScated and axwt be in aumrdaxtce vltb

ixkterstate, State, ad P?iRJAreqMreaxm9. It * mt

-Cisnz Im2xely e %dicate altcb pmce8ma 8s -*

beds, ~ filters,or ilwmerators,wltboutalao

d~ingthe~tobeuued forfinaldfspoaalof

tbe81Ud&4cskl! or sm$e rUmdna8*
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APPENDIX B (Continued)

chosen must be that tii% the I-st ixct OQ tbe “ “

environmmt.

No sludge residues,grit, ash, or other solidsmay be

dischargedinto the receivtngwaters or plant G&l-.

Zhe disposalof any sludge to ocean waters is not

recommended.

Disposalof mw sludge to fresh or askriaewatersor by

spresdingand ttlling an land will mt be approved.

Sludge elutriationia tit considereddeetrable

mt be approvedwitkmt adequate safeguards.

Triawmmt Plant Reliabflity’ -
.

a.

b.

andwill

and iheigned so de to provide for”as32d- reliability
..

* all tie.

The fat%l%ty should be capable of “op&ating

satis~atmrily during .pwer fsUures, floodtnggpeakkkdsp

equi~t failure,ad raainceaxe shut&wns. A.

minixmm of primwy kstment shouldbe p&ided at alX

Mmes. Dtstof@ct~ou and higher degrw?s of treatnmnt
. .

may be required@mre ne&easltatedby tbe usesof the

receiviulgt=eers.

9
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APPENDIX B (Continued)

.C. Suchreliabilitytam be obtafnedthroughCh!2 use Of

VxIs.

wis0u9 dm * tectidqes tdiith au elc iQ a
. .

facilitywhfchis virtually‘fail-safe.” (See Part 3,

Sectton q page 2Q.)

~881Vt2 bffltXZkttOEl

b.

c.

i.

.:

la the sewerage eymem. ‘2M8 duxktion ti oftam

* baldk diem?! ~iva flowsmy mt ‘- ------

Soluticm tQ

Umtecetwlry

%aeffiefeut

An aa81y141a

De lme meet

rezmlt lo

ad in

bemadea

irdatratton

&wceptale

coxmettfom,repair or replaeamzn of defective sewers,.

and tmfomemeamof sewer ordinaocea, mm be di.fmasaed

ixlthe Xmpom toglm.llerWfth ao adeqoate costanal~la

o
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APPENDIX B (“co~t~nue~~’

bdore q ~~nmendat%on 2S made to con6trUst an

oversizedtreakt f% ftity or ‘to allow by-passing of

excess floW23.

IX. EIidnation of BY- Ssil’lq

a.

b.

m systembandlins0ti9dty+=tber flows,tbeioco~.

pat%onin thedesign of mechanism for by-paesing

creamwmt plats or PWUWW amtiona must be avoided

ffatallPosstble.Aay=ePt%on8zusthve ~=

approvalof the Stateaad FWQA.

Where iocorporztion of by-pzasing faellltfeeis

neoea6ary,cbueiderattonaiuetbe gimm @ aq&ation. of

conbiaedeystems,detent%m factl%t%es,or other

c.

d.

x. ItiU8tti~l %?aaeea

altermmiye &eaae of control or treatmeot~ id

disQrfectbn of o~rf~~ . “

Adequate. aafeguardato preventiuietieof by-pass

faeilit%eamum be provided.
..

Extended byqwsing during constnsctfon will not be

pemaitted. (See Part B, Section IS?, pge ?2.)

a. The englneeririg report atxmld clearly define tbe

Charameriimk.siof t&e Wascee fmzli awjor 0%

eigtdficant industries ad their effects upxt the

waete treatment pmcem.
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b. Where ~ssary, pilot plant
-.

(Continued)”

siudies skuld

determine the final design crieer~a for the

faciliq.

c. It is necessary that

Or oth~ COntmb be

Otier to protect ad

be tie to

treatm2nc

adequate industrial waste otifnatis

adopted by the Eunfct@itf - h

Inalntti the treatment faciMtles .

These shall ~~de for the follO*:

1. Pm2txwltln?nt@f auy wastes which would

18 Cm 601*34c.

IE. Stafffw and Budget for a Facilfty

A thokgb analyais xmtstbe made of the operation and

includiw mqqired laboz%atory testzngo Specsffc

mco~elom shall be given in the engirie~ report

for Staff%ng,

axnwal budget

%ncluding o~tor qualificatfo+ and

0!!
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~P~IX B (ca~t-~~~d)

A careful review of the growth potential of che

served by a waste water facilityshmld be made

areato be

to

ade~tely pmwide for the i=reasedWasteloadlngs~ha~

aree%pettedto~evelop.Both do~se$t ad industrial

loadingashouldbe discussedin the report. TX is not

consideredf=a%ble for PWQA to establisha standard s

minimumdesign periodbecausethegrowthcbaractaristics

of a pqxtictalar a&ea may be stih that’ a minfamni design

period would cause “ixnecommical design and inefficient

operating condition after the pro$ect is tomtmcted

The rattonale for deetga will “beas f oikws:

a. W&n rap%d --h %s”anUc%pated, & deslgn period
●

should be long emugh for orderly s@6ing of constnxetion

tonuacas’and&bedesign should pemdt eofftcktt

fl-ilky m prevent ir@ftiient opeAon of

individual Unfts”. The de&gn layoa~ of a treatmmt

facility should am.eider the ultba= development of the

waeersbed being- semmd and the daracterlazlcs”of the

receivingwaters. co&3tn&LoIl

b. Where the anttclpatedgrowthof

maybe plumedto meet

an ~ %s esta.ted to

be relatively slow’, the desigo dwmld ‘k for a reasonable
,: . .

growth rate w3th mfficient fl~bflity of sf,zlngof wnlt8

to ensure efficiency of operation.

60
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APPENDIX B (Continued)

The plant site must be sufficiently large to permit

qsio~ ‘Qftk facility to provide for foreseeable

future reeds, such as increased capacity and Mgher

degrees of treatxmmt.

’13eplaut TIWSCbe destgmzd to facilitate expansion and

pc3S&libh?upgmdimg of the facility: ‘

lmI ● (bmbined Sewerage S9stems

“W .~oblem of pollutlon from comb%ned systems shall be

considered tn early

both short ad lox
.

englneeting k!qmrt.

mj=t plaadng. ‘Mssible .sokt%ons ,

tern, shall be out13med in the

Cons$derat40n shall be given to

detention facilitles and dis%nfecttin,

coxibined.systems, treatment or ~nml

other solutions*

separation of

of overflows or

o
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CAPD=-PCisacomputer-baseddesignand
costestimationprocedurefortheidenti-
ficationofwastewatertreatmentalternatives.
CAPWI’-FCisafull-fledgedimplementation
of theCAPD~ program originally developed
jointlyby theUS. EPAand theUS Army
Corpsof Engineersfor large mainframe
computers A typi~CAPD~-E’Ctreatment
schemeconsistsofindividualunit processes,
selected from a Iiirary of more than 60 unit
processes,-gingh complexityfrompre-
liminaryaeatmenttoadvanced,physic-
chernkd processes.CAPDET-PCcanhandle
up tqfourtreatmentschemesin any given
run. Each*e containsa Ik@d lime,along
with primary,secondary,and/orchemical
sludgelines.CAPDEI’-PC-be usedforthe
-= of new treatmentplants or.ti study 9
theexpansionandupgradingof@sting
fa~ties.CAPDET-PCconsistsoftwoinde-
pendentmodules
a) CAPDEWg)-PC forlargewastewater

treatmentbolitieswithflowsinexcessof
0.5MG12 and

b)CAPDET(smWC for small systemswith
flows under 05 MGD and for iand treat-
mentsystems.

CAPD=-PC is easyto use.The user defies a
treatmentschemesimplyby listing the
treatmentprocessesthatmake up thedesired
treahrtentplantandby specifying thewaste
water flow rate.A typicaltreatmentscheme
-alongwith theappropriatecoding is shown in
thisbrochure.A extensivedefaultdatabaseis
containedinCAPDET-PCto generate prelimi-
nary designs.However, theuser can refine
hisherdesignbyprovidkg~c da!a fw.

● wastewaterinfiuentcharacteristic% ..
. unitprocessdesign criteria;and
● unitcostdata.

Downloaded from http://www.everyspec.com



? i

O,: MIL-HDBK-353

5
Q

!5
o

O:’

APPENDIX E

kfdiowingpZMiUIl@!3Sanconsideredm
CAPDET-K:
SWpendedsolids pi-l
Volatilesolids cation5
S4ettleablesolids Anions
BOD$ PO*
SoMie BOD TKN
COD w
SOkbieCOD NO: NO,
Temperature oil&Cke&e

c#m’r-Fcgoesthroughthetypidmginfm-
ingcalmladonsthatwouldbepdmnedin
-’ Wastewatertreatmintplalmfn
addiEork.cAPDEr-Fcprovidesdataonthe
p- plantbyeWduatingmmku&on.

mqdesign~iwtedalquaikessand~
tidesmnsmcb“onandO&M COMestimates
Mfonmnmandquandiy report$aregenem??d
fureverytmatutentpmcessinawastewater
treatmentplant.
Tll@uWqe&ed Mhlent issequentiallyrun
througl’tead-loftheullhpmossesinduddrn.
theliquidlinelkusercanmnmlthetreat-
InenteHi5elqbyChar@ngthedEfauitpmCess
Vaziriblesincirdertordlmithepdormceof
theequiprtleutaded.e4e.&toY@rfbwra*
detendontixne,chemkaldosages,etc

(Continued )

pointalongthetreahnentscheme.Forexi+le,
in*fouowkgfigurecAPDEr+Cd
ma@ 12treatmenttrains@Adx2) andwould “
nudithmacmrdingtouserqedfied-
fig.totalannualcos40&Mmst5,0rermgy
comumption
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CAPD=CAPDET
(lg)-rc(m)-=

l%ysko-ehemicdTreatment
coagulation
primaryclarification
secondary clarification
coamtercurrentammoniastripping
crosscurrentammoniastripping
equalization
filtration
flotation
anion exchange
chlorination
cationexchange
carbonabsorption
micmaeming
neutralization
preliminarytreatment
post-aeration
intermediate pumping
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bar sczeens
intermittent sandfiltration

-P%
sewerinterceptor

LandTreatment
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SludgeTreatment
aerobicdigestion
air flotation thickening
anaerobic digestion
beltfilterdmatering
mntrik&ltion
dIyingbeds
filterpressdewatsring
fhddizedbcdincineration
gravitythickening
hauiingandlsndfilliig
multiplehearthincineration
siudge-g lagoons
vacuumfihration
wetoxidation
dryinglagoon
composing
land application
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APPE2TIXIXF (Continued)
As pan offacitiies@amingfw municipal vmskwater treurtentfacilities thegranteemust
demon@atethat COrt8h&g sW02YSySkfOSWf2ttOZand willrtOtbe+Subject to exoessive
infiftmtionor inffow.ThLsbrochure “kdqrmsgrantees and faatily planners on how to de-”ne
wwher escessive VI exists and how to certifythattxcessive M has been sufticiendy
reduced lhroqh sewer rehabiion

‘Tnfilt@On” wxurs when grwndwWrentersa sewer systernthrwghbrokenptpe&d~
p@ejoin&or ilfegal conn~”orrs Of foundadondminsi ‘inflow- is surface nmofl that enters a
sewer systemthrough manhole cows% exposedbrokenpipe zyd defective pOe joints cross
connectionsbefween storm ~ ad san-ilafySE?WWS,and t@ai coftnectbs 0? roof
leaders,@tar drab.$&yard dti or catch Mn%

vimaftyeverysewer system WiIJhave some infiltrationor inRow.Guidelineshavebeen
devefopedtoIWIPdetermine whatarnoum of inllluation and inflowisconsidered‘~cessk-
Tomakethisdetmninati~ Wittradonand inflowrnustbe ew+bted Sepam@Yas discussed
&l@#.

Determinationof easedOn.NeedsSun?eydatafrom270SlandWdMerropotitanStatisticalAreaCties!the
b40rt-Excessive nationalmemgefordrywealherflow“S120gallonspercapilaperdsYfgpcd)-lhiiincludes

Infititiol’t domestic wasewar flow, Mttration and nominal industrial and ~CW f30ws mk
~ dfYweather* shoutd be used as an indicator to determinethe firnitof rton-
escessive infilfmtiomff the avqsge daily ffowper capita (excludiig majorkdustriaf and
commercisffbwsgrea&rthan 5Q000gpdeach) iskss#an lZOgpcd(ii% a?-14dayaverage
masured during periods of stwionaf highgroundwater), the amount of infiltmtion is
considered non-ezmsak

.-

The 120gpcd flowrateguiddirte has been incorporated intoEPAs fii Construction &ant
ReguiadonsTheseregulationsprovidethatnofurtheriti~ftrationanatysiswrk isrequ”~if
til~~@~eisnot~* Mtie~&Wdv-*flw@W =~s
120 @, 6W grantee may requesi special appmml from the EPA RegionalAdrninis&atorto
WOCWM* Pm@ctdesign withoutfwffw tifii~ studies TO receive such amrcwaL the
granteemustdmwwmte that the “increasedflows flue to “W&Itiofr can be cost-eEe&wy
-@-tidmtti* k-e@w@r~eb@ *d~*~n~*n
andoperabg cost%trtwcft cases&theincremenM cost (x treatmentcapacityoverad above
120gpod is notefigibfe for EPA oonstrudon ganf fundhtg.

The gmntee”sbasic options regarc5ngdetermina.lionof non-excessrve. irtfikmtionare fisted
betow

lfAuenrge DW4&?O@cd

. Gmntee may irwes@Me mhabiiihlti~ dtWr@WS forSped%SeCtiOnSofsewer system
. Wllefeexcessive infiion has been dOCUmerWd.

ffAvaage tWF* rnaqindly excet?d3 ;2t7@cd

oCWnteernayrequest qmiafaPPYWLMfrom EPARe@nafAdrnii rtoproceedti
the project without further sludy of infil--on comxtion afbmatiws

. Gramee must demonstrate fhal project is cost-effecdve (ii lhat trestirq hcreased flows
due to irtfibtion is less costfy than sewer rehsbifitation).

o 69
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o ,Granteemust demonstrate that sufficient funds are available for the local share of project
cost. incfuding cap”tii and operating costs.

● The treatment facifity must be sized to treat tie total ffow inckfing intimation:however.
the incrementalcost of treatmentcapacityabove 120 gpcd is not efigibfe for EPA
constructiongrant funding.

If Average DWF*=-120 gpcd, and Special RA Appro$&fis notgranted

● Furtherstudies must be ccmductedto quantify excessive infiltrationand evaluate
alternative corrective measures

● Based on resufts of these studies, the most cost-effective sewer rehabrfitationprogram is
selected. and the treatment plant is sized to handfe the infiltrationthat cannot be cost-
effectivelyremoved.

● Upon approvafoftheproposed rehabilitation program by EPA grantee may proceed wim
project design and constmction Total project cost (including sewer rehabilitation costs)
is efigible for ~nstruction grant funding.

Determinationof
Non-Excessive
MOW

.

A statisticalanalysis of data from Sewer System EvacuationSurvey (SSES) studies
representing more than 45 different sewer systems (i.e. separate sanitarysewer systems)
indicated a strong correlation between inflowrateand service area population. Eased on
these data. the average wet weather ffow (VVVVF)after removal of excessive inflow @e.
that which can be cost-effectivefy removadl is 275 gpcd. This ffow rate should be used as an
indicator of non-excessive inffow.

If me average da-fy flow during pe?iodsof significant rainfaff(i.% any storm event that creates
surface pending and surface runo~ thk can be refatesltoaminimum rainfall amount for a
particular geograwic area) does not exceed 275 gpcd the amount of inflow is considered
non-excessive. TMs catculation should exclude @or commeraaf and industrial flows
(greater than 50,000 gpd each). if wet wealherfiows do not exceed 275 gpcd, the grantee may
proceed with project design and constructionwithout further studyofinflow correction
alternatives. However. if the treatmentplantexperiences hydraufic overfoads during storm
evehts, furtherstudy is recfuir&i regardless of the wet weather ffow (k even in cases where
W is fessthan 275 gpcd.)

lhe determinationof non-exces+e inflow is made as follows
. .

If ktfVl@’&275gpcd, and the treatment pkmtdoes not experience hydraufic overfoads during
storm events

● Grantee may proceed with projeadesign and construcdon without further infiow studies

● Grantee may investigate rehabilitationalternatives for specific sections of the sewer
systemwhere excessive infIow has been documented.

70 ‘9
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H W“=-275g~, or lhe lreatmenl plant ex@ences hydtautic OV@oads during S&XKI
evenrs

. Furtttq studiesmust be conducted to quantify excessive Mow and evaluate ah?rnative
corrective measures

● Based on resu!ts of tiese statdi~ themostoost-effectivesewer mhabiliion program is
Wed@ and ttte Wmmem plant is Sized to handle the inftow?hatcannotbe cost-
@ectiK4y removed.

● umqtioftimm *T-mm *w&mgmmypm*
W-thpmjeudesignandconsmclionTot+. project cost @Audiig sewer reitabiion
co~ is eligibk for conslructim grant funding.

1/1 cost- 8efore obtaining agrantforsewersystemrehabiilatiortthegranteemustde&mine the

Efkctivemss amount of ‘Mltration and inflow that= be cost—efk@v@“ yremOvetLThisis~an

-s
-md~wint~ti+tie ~~-fe~utimin~mti~~
bs the cost o$fhe f@tabifitafionpro&un)ismaximized.Gem@y. thepkinned1/1reduction
{~%~~~~~ka~~~tim p-kdm”~mtie-ofams-
effectiveness analysk)%@n31 illus&a&s how the pkutned VI reduction target is established
fromocstcufvesdewkmedi rithecost+fkliwm ess anaksk A Seoarate cost#feCtiYeness
analysis should be donifor inliftmlion akmtiws end fo;iflow akirnatives

..

cosr%%Taw=#An9fjsa
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‘o “

At the end of the one-year perfonknce period (i.% one year after initiation of sewer system
operation), the grantee must certify * th~itln proiect has achieved ariacceptable
level of !/1 reduction. ldealIy, this means that the planm?d1/1reduction target is achieved at a
cost not exceeding thatprojectedin the cost-effectiveness anaiysh However, past experience
has shown that it is difficult to measure the effectiveness of an 1/1rehabiiitatiort progmm simply
by comparing flow data before and after sewer rehabilitation.

A sewer rehabilitation project wiil be considered certifiable aslongas the project is cost-
effective(k transportand treatment cost savings exceed rehabilitation costs). figure 2
illustrates how to determine the minimum acceptable 1/1reduction using the transport and
treatment cost curve from the cost-effectiveness analysis. A separate determination should be
made for infiltration and for inflow, consistent with the original cost-effectiveness analysi~

The actual cost of the rehabilitation program (i.e., the “sunk cost”) should include design costs
and the cost of the SSES study, as vveflas the cost of the sewer rehabilitation itseIf. The acutal
M reduc?ion is determined by oomparing post-construction flow to the flow data collected
during the SSES study. The post-cons&uction flow data should be based on pIant flow
records. Monitoringflowsat multiple points throughout the sewer system is not recommended.

.

skInmam Q?w.awmm

l%9um2Dakvmin@Acce@Ma/?i311@JOfl/[~011

if the dotual M reduti-on is 9Wtter fhan the minimum acceptable 1/1reduction derived from
Figure 2 the rehabilitation project can be certified as meeting performance tijective~
However, it should be noted the treatment ptant design capacity is based on tie planned 1/1
‘red@ion projected in the SSES study. f$the actual 1/1reduction is significantly less than
planned, redesign may be required to increase treatment capacity. Therefore, every effort
should be made to develop realistic estimates of the amount of 1/! that can be cost-effecdwdy
removed.

72
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APPENDIX F (Continued)

&an lJiproject@Oc!w@from initiafpfanning th&gh design and consmuction.certain
.assumptiims made during the cost-effectiveness analysk may pfove to be inmlikf.TMs could
affect Ute COSEeffeCtivenS of the project and the determma“ tion of minimum acceptable 1/!
rwJctbn. For example. if the acixmfrehabilitation cost is greater &tanprojected. the range of
acceptable 1/1reduction is mdttced (see F@rm 3JH-tiereductionin transpofi and treatment
costs is not as greai as expected, this wiil afso reduoe the acceptable range

.
.

0

I .,

. .,

0

Therefore it is importanttorecalculatetheaccepabferangeof1/1redwdonatdifferentstages
01OIeproject(&g.after approval of SSES alar% aftsscompletionof design and preparation of
detailed cost estim@!% after receipt of conatrucdon bidx and at completionof various
Constnrctionphases) using uplated cost estimates or actual cost data.

As ftte minimumacceptableW reduction fir%tapproaches the pfarrntxf1/1reduction target the .
Cost+ffedveness of tfte project should be refnmfuated.The risk of the project notachiing
the minimum acceptable 1/1reduction increases as the acceptable mnge derived from F@re 2
dimhklte% ff there k evfdence Ihat actual rehabifiition costs wiflbe much higlmr than
projected. it may be”advisWe to reassess the objectives of the mhaMhation program. and
modii the smpe of work acooti~ngty.

. .

This brochure presents an ovewiew on how to appreach k implementation of an intlbatioru’
inftow correction program A schematic of the process is presentedin Fgme4.Thebass-c
Stepsareas foflows

1. DeWmine if excessive infiltration exkts using120 gpcd guidelin~

Z Oetennme- if excessive infIow exists using 275 gpcd guidelke

o
73
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3. lfinfil~tion andinfioware non+US"vR proc@ti~pmject design ~4on
measured t?owda@. .,

.,

4. [f either excessive irdiitrationor excessive in~ow exist% conduct sewer systemevaluation
Srxvey (ss5s}study.

5. Wed mostcost-effectivesewerrehabiliitionalternative.

6. implement sewer system rehabiiiitiomverifyprojectcost-effectivenessas @ated cost
dambecomeavailable.

7. Upon completion of project (b&at end of one-year performance period), oertifythat VI

reduction k withinacceptable ranga

z
Fquri?4 !/1Pm#?u~oiv @au!

To achkve affirmative project oerfification,he estimates of rehabifiitkn cost and 1/1rduction
must be realistic Underestimatingprojecf cost can invalidatethe conclusions of the cost-
effectiveness analysis corrdtmtedas part of the SSES study.It is importantto include aIl cost
items in the cost estimates @w cost of seMce tine rehabilitationshouldbe included even
though it is notgranteiigib!e).

Sewer rehabiiiitior! programs can significantly reduce transportand treatment costs, and
therefore should be given serious oonsideratiom However, the cost-effectiveness of such
projects must be carefully evahmtedto assure thatrehabifiition is justffied.ne requirements
for project certification now mandate that project oost-effectiveness be confirmed at the
completion of the project &anteea and their engineers should carefully asses heir !/1
correction plans to be sure that projeot certification requirements can be satisfied.

o

Fwther guidance on this Wbject is avaifable from US. EPA Regionaf Offices and delegated
State agencies
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For AdditionalInformationContact
EPA-OMPC (WH-S95)
401MStreetSW
Washington, DC 20460
(202}382-7369/7371

EPA Region1
JohnF. Kennedy Federal Building
Boston,MA 02203

EPA f?q-on2
26FederaIPlaza
New YortgNY 10278

EPA Region 6
1201 Elm Street
Dalla&TX ?5270

EPA Region7
726Minnesota Avenue
Kansas City,KS 66101

EPA l?t?@Oil 8
1DenverPlace
99918!hStreet
Denver;CO 80202

EPA Region 3

*1 -Ut street
EPA Region9
215FremontStreet

Phitadel~ PA 19107 San Francisco.CA 9410S

EPA Region 4 “ EPA f?eg~on10 “
345 CowtiandStreetNE 1200 6thAvenue
AtkntaGA 30365 S@@ WA 98101

EPA Region5 ‘
*

.
230SouthDearbornStreet
chicagQ.IL60604

PreparedbyRoy F.Weston,Inc.

.

..
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APPENDIX G

TECHNICAL BULLETIN

DESIGN CRITERIA FOR MECHANICAL, ELECTRIC,
AND FLUID SYSTEM AND COMPONENT RELIABILITY

Supplexnent to Federal Guidelines for Design,
Operation, and Maintenance of Waste Water

Treatment Facilities

.
.

Office of Water Program Operations
U. S. Environmental Protection Agency

Washington, D. C. Z0460

.,

a

ForsalebytbcSuperintenderuofDocwnen&U.S.GovemrnentPrintingOffice, Washington.D.C.20402-PriceSScents

a
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FOREWORD

In response to the recent clean water legislation, this country will
undertake an unprecedented building program for new and improved
municipal wastewater treatment works. It is the responsibility of”the
EPA to ensure that the Federal funds authorized under Title H of PL
92-500 for this program will be justifiably spent. Accordingly, we
must inure that these works have been designed with a high degree of
technical -cellence and will operate effectively day in and day out.
As a part of this effort, this Technical Bulletin provides a national
standard to help ensure that unacceptable degradation of the works’
effluent does not occur. from time to time as a result of periodic
maint~ce or the malfunctioning of mechanical, electric, and fluid
systans and co~onents.

To assure a workable and effective document,. we have involved all
sectors of the wastewater treatment industry in the development and
review of this Technical Bulletin.

o

h this regard, I particularly
~, wish to thank the EPA Tqchn.ical’Advisory Group for Municipal Waste

“Water Systems for thei+r advice and counsel.

The design criteria contained in this Technical Bulletin are meant to
be specific enough to have force and meaning, yet have administrative
flexibility so as to pezmit innovation as to how the intent of the
criteria will be met in each individual case. It is our .intmt to
update and revise these criteria as experience dictates.

I am confident that through the continued efforts and cooperation of
the engineering profession, the objective of improved reliability of

wastewater treatment works will be achieved.

Robert L. Sansom
Assistant Administrator
for Air -d water pyogr~

o
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b

DESIGN CRTTERIA FOR MECHANICAL,
ELECTRIC, AND PLUID SYSTEM AND

COMPONENT RELUIBILITY

Purnose

The purpose of this Technical Bulletin is to amplify and

supplement the Federal Guidelines for Design, Operation, and

Maintenance of Wastewater Treatment Facilities with regard to

establishing minimum standards of reliability for mechanical,

electric, and fluid systems and components. This Technical Bulletin

provides reliability design criteria for wastewater trea~t works

pro jects seeking Federal financ>al assistance under PL 92-500.

Armlicabi15.tv of Technical Ehalletin .

New treatment works and additions or qansions to existing

treament works shall eo&ly with this “Technical3ulletin. Portions

of existing works, for which the addition or expansion is dependemt

for relieble operation, shall comply with this Technical Bulletin to

the degree practicable. There may be some treatmentworks for which

fulfillment of some of the design criteria may not be necessary or

appropriate. There will be other cases in wfich these criteria =e

in.sufficient, and additional criteria will be identified by the

Regional Administrator. It is qected that additional criteria may

be needed for unusual environmental conditions and for new processes.

within this context, the design criteria should be used as a

reference, .allowimg additions or deletions as an individual case may

~ant .
...

0,,

A basic requirement specified in these criteria is-component ..

backup. However, system reliability can also be attained through

flexibility in the design and operation of systems and components.
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This document does not attempt to,define requirements” for system

flegibility.

Definitions

The following definitions apply to the terms used in this.

Technical Bulletin:

Comnonent - A single piece of equipment which’performs a specific

function in the wastewater treatment works. In this, context a

component may be an entire piece of ’process equipment, (e.g.,

sedimentation basin or vacuum filter) or may be a single piece of

equipment (e.g., a valve or a pump) .

Controlled Diversion - Diversion in a controlled manner of

inadequately treated wastewater around the treatment works to

navigable waters.

Desiqn Flow - That flow tised as the.basis of design of a component

and/or system.

Desiqn Period - The period of time from first operation to the year

which the treatment works is expected to treat the design flow.

Effluent Limitation - My restriction established by a State or the

EPA Administrator on quantities, rates, and concentrations of

chemical, physical, biological, and other constituents which are

discharged from point sources into navigable waters, the waters of the

contiguous zone, or the ocean, including schedules of compliance.

Fluid Svst~ - A systemwithin the treatment works which contains

liquid or gaseous fluids. This includes the main wastewater treatment

system, parts of the sludge handling and disposal system, and

auxiliary systems.

a
at

Hvdraulic Ca~acitv - The maximum flow capacity of a component which

does not result in flooding or overflowing.
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Naviqable Waters - The waters of the United States, including the

territorial seas, as defined in PL 92-500. ~

Peak Wastewater Flow - The maximum wastewater flow expected during

design period of the treatment works.

the “

Reliability - A measurement of the ability of a component or system to

perform, its designated function without failure. In this Technical

Wlletin, reliability pertains to mechanical, electric, and fluid

systems and components only and includes the maintainability of those

systems and components. Reliability of biological processes, operator

training, process design, or stznxctural design is not within the scope

of this Technical..Bulletfi. The reliability aspects related to works’

influent from conibined sewers =e not within the scope of this

Technical 3ulletfi.

Unit ~eration - l%n oper?tion involving a single-physicalor chemical “

process- Examples of ~ &it operation are comninuting, mixing,

sedimentation, aeration, and flocculation.

Vital ComD Orient - A component whose operation or function is required

to prevent a controlled diversion, is required to meet effluent

limitations, or is required to protect other vital components from

damage.

WasteWater Treatment Works - The works that treats the Wastewat-,

including the associated wastewater pumping or lift stations, whether

or ~ot the stations are physically a part of the works. Holding ponds

or basins are considered included, whether or not the ponds or basins

are physically a part of the works.

!krms Used in ~ecifvinff Criteria

The following are clarifications of texms used in specifying

criteria in this Technical Bulletin:

O,:
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Shall - Used to specify criteria which are mandatory.

Departure from these criteria requires a Departure Re@est to

be submitted by the Grant Applicant and approval of the

request by the Regional Administrator.

Permissible - Used to clarify the intent of mandatory criteria

by giving examples of designs which are in conformance with

the criteria.

Consideration and Where Practicable - Used to specify criteria

which shall be considered by the G-rantApplica&, but which

are not mandatory.

Reliability Classification

This Technical Bulletin establishes minimum standards of

reliability for three classes of wastewater treatment works. Unless

identified as applying to a particular class, all criteria contained

in. this document apply equally to all three classes. The reliability.
0

classification shall be selected and justified by the Grant

Applicant, subject to the approval of the Regional Administrator, and

shall be based on the consequences of degradation of the effluent

quality on the receiving navigable titers.

specify requirements for classifying works;

guidelines are:

Reliability
Class I

This document does not

however, suggested

Works which discharge into navigable waters that could

be permanently or unacceptably demaged by effluent

which was degraded in quality for only a few hours.

Examples of Reliability Class I works might be those

discharging near drinking water rese~oirs; into

shellfish waters, or in close proximity to areas used

for water contact sports.
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Reliability
C\ass. H “ . . “

Works which discharge into navigable waters that would

not be permanently or unacceptably damaged by short-

term effluent quality degradations, but could.be

damaged by continued (on the order of several days)

effluent quality degradation. An example of a

Reliability Class II works might be,one which

discharges into recreational waters.

Reliability
Class 111

Works not othe~se classified as Reliability Class I

or Class H.

Note: Pumping stations associated with, but physically
removed from, the actual treatment works could”have a
differ-t cl+sification from the works itself.

.

0
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100. WORKS DESIGN CRITERIA

110. WORKS LOCATION

The potential for damage or ixkerruption of operation due to

flooding shall be considered when siting the &reatment works.

The treatment works’ structures and electrical and mechanical

equiqt shall ~ protected from physical damage by the maximum

expected one hundred (100) year flood. The treatment works

shall remain fully operational during the twenty-five (25) year

flood, if practic~le; lesser flood levels may be permitted

dependent on local situatio~s, but in no case shall less than a

ten (10) year flood be used. Works located in coastal areas

stiject to flooding by wave action shall be similarly protected

from the maximum expected twenty-five (25) and one hundred (200)

year wave actions..
●

Existing works being qanded, modified, upgraded or

relQilitated shall comply with these criteria to the degree

practicable.

The flood and wave action elevations used to implement these

criteria shall be determin ed and justified by the Grant

Applicant, using available data sources where appropriate.

Elevations for a specific location may be available from local

or state studies as well as studies by the following Federal

organizations: U.S. ~ Corps of Engineers, U.S. Geological

S~ey, U.S. Soil Conservation S-ice, National Oceanic and

Atmospheric Administration, and Tennessee Valley Authority.

The works shall be accessible in all normal seasonal conditions,

including the ~ected annual floods.

.
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120. PROVISIONS FOR WORKS EXPANSION AND/OR UPGRADING

l&ll new works &d exparisions to existing works shall be designed

for further expansion except where circumstances preclude the

probability of expansion. During a works’ upgrading or

expansion the interruption of normal operation shall be

minimized and shall be subject to the approval of the Regional

Administrator.

130. PIPING REC)UIREMENTS

131. Pipes !3ibiect to Cloaainq

131.1 Provisions for Flushina of Pipes

The works shall have provisions for flushing with water

and/or air all scum lines, sludge lines, lime feed and

“lime sludge-lines, and all other lines which are subject
9

to clogging. The design shall be such that flushing caq

be accomplished without causing violation of effluent

limitations or without cross-connections to the potable

water system.

131.2 Provisions for Mechanical Cleanina of Pines

All piping subject ‘to accumulation of solids over a long

period of time shall have sufficient connections and

shall be arranged in a manner to, facilitate mechanical

cleaning. This may include the main wastewater treatment

process piping, service water system piping, and sludge

process piping. Special attention shall be paid to

piping containing material which has a tendency to plug,

such as scum lines, drain lines, and ltie sludge lines-

Syst- design shall be such that the mechanical cleaning
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can be accomplished without violation of effluent

limitation.

Provisions for Drainina Pipes

Where practicable, all piping shall be sloped and/or have

drains (drain plug or valve) at the low points to permit

complete draiming. Piping shall be installed with no isolated

pockets which cannot be drained.
..

Maintenance and Renair of Feed Lines

Lines feeding chemicals or process.aix to basins, wetwells,

and tanks shall be designed to enable repair or replac~ent

without drainage of the basins, wetwells or tanks.

340. COMPONENTMAINTENANCEAND REPAIRREouIREmNTs

141. cOmDorientRepair’

Every vital mechanical component (mechanical components

include such it- as pumps, bar screens, inst~tation and

valves, but not piping, tanks, basins, channels, or wells) in

the works shall be designed to enable repair or replacement

without violating the efflu-t limitations or causing a

controlled diversion. To comply with this requirement, it is

permissible to use the collection system storage capacity or

holding basins and to perform maintenance during the low

influent flow.periods. This requiranent applies to shutoff

and isolation valves. Provisions shall be made in the i&itial

works design to permit repair and”&@lacement of these types

of valves.
*

Ibmm721e: This criterion applies to the isolation valves of
main Wastewater pumps. The following are examples of ways
these valves could be maintained. Pump suction isolation
mlves can be maintained if the works has a two compartment
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main pump wetwell -d if Ehe works can continue operation

(during the diurnal low flow period, for example) with ,one
part of the wetwell isolated. _ discharge isolation valves
connected to a pressurized outlet header can be maintained if
the collection system storage capacity is sufficiently large
to permit all main wastew~ter pumps to be stopped (collection
systa storage capacity is used) while the valve in question

is removed and blind flanges installed.

142. Conmonent Access !%ace

Adequate access and removal space shall be provided around all

components to permit easy maintenance and/or r-oval and

replacement without interfering with ,the operation of other

equipment. Components located inside buildings or other

structures shall be removable without affecting the structural

integrity of the building “or creating a safety hazard. Normal

disassembly of the component is permissible for r-oval and

replacement. .This criterion is not intended to be applicable o
to the removal or replacement of large tanks, basins,

channels, or wells.

Note: This criterion re&uires that consideration be given to
the sizing of doors, stairways, hallways, hatches, elevat&s
and other access ways in the initial works design. It also
requires that special thought be given to the physical layout
of piping systems and components in the initial”design,
especially to component’s located above and below the ground
level of buildings and to unusually large components. The
complete path of removal from in-plant location, through
hatches, doors and passageways, to a truck or other service
vehicle should be checked and defined for

143. Com”@onent Handlinq

The works shall have lifting and handling

to aid in the maintenance and replacement

each component.

equipment available

of all components.

In addition, the placement of structures and other devices,
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such as pad-eyes and hooks, to.aid componenc handling shall be

considered in the initial design. This is particularly

important for large and/or heavy components which require

special handling and lif~ing equipment. Means shall be

provided for removal of components located above and below the

ground level of buildings -d other structures. ~s

criterion is not intended to be applicable to the removal or

replacement of large tanks, basins, channels, or wells.

144. Essential Semites

Essential services, such as water, compressed air, and

electricity, shall be made .available throughout the works

where required for cleaning, maintenance, and repair work. To

facilitate cleaning wetwells, tanks, basins and beds, water

(supplied from a non-potable water system or the works’

effluent) sha~l be supplied at these points by means of a

pressurized water system with hydrants or hose bibs having

xiinhmm outlet diameters of one inch.

150. ISOLATION OF HAZARDOUS EC)UIPMENT

Equipment whose failure could be hazardous to personnel or to

other equizt shall have means fo= isolation, such as shutoff

valves, or shutoff switches and controls located away from, the

equipment to permit safe shutdown dwing emergency conditions.

O,,
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200. SYST~ DESI&N CRITERIA

msmwATER TREATMENT SYSTEM

The wastewater treatment system includes

including the bar screens and wastewater

the works outfall.

all components from and

PUUQS to and inchding

211. “Svstem Rem irements

~he wastewater treatment syst~ shall be designed to include

the following:

. .

211.1 T%ash R-oval or Comminution

The system shall contain components to remove and/or

comminute.t%ash and all other large solids contained

the wastewater.

in

211.2 Grit Removal

The system shall contain components to remove grit and

other heavy inorganic solids from the wastewater. This

requirement shall not apply to types of treatment works

which do not pump or dewater sludge, such as waste

stabilization ponds.

213.3 Provisions for R-oval of Settled Solids

NJ components, ch+nek, pump wells and piping prior to

the degritting facility or primary sedimentation basin

shall be accessible for cleaning out settled solids. The

provisions shall enable manual or mechanical cleanizig of

equipment on a perio~c basis without causing a

o
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controlled diversion or causing violation of effluent

limitations.

211.4 Treatment Works Controlled Diversion

Wastewater treatment works shall be provided with a

controlled diversion channel or pipe sized to handle peak

wastewater flow. Actuation of the controlled diversion

shall be by use of a gravity overflow. ,’The overflow

elevation shall be such that the maximum feasible storage

capacity of’the wastewater collection system will be

utilized before the controlled diversion will be

initiated. The controlled diversion flow shall be

screened to remove large solids unless the wastewater

flow has been previously screened. .The actuation of ‘a

controlled Qiversion shall be alarmed and annunciated

(see Paragraph 243 of this Technical Bulletin), and the
o

flow shall be measured and recorded.

All Reliability Class I wastewater treatment works shall

have a holding basin to augment the storage capacity of

the collection system. The controlled diversion system

and the holding basin shall be designed to permit the

wastewater retained by the holding basin to”be fully

treated in the wastewater treatment works. The capacity

of the holding basin shall be sized by the Grant

Applicant based on.the constraints and conditions

applicable to that specific treatment works.

211.5 Unit @eration Bwassinq

The design of the wastewater treatment system shall

include provisions for bypassing around each unit.

o
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o

operation, except as follows. The tezm unit op~,ation

does not apply to pumps in the.context of this crit=ion.

Unit operations ‘with two or more units and involving open

basins, such as sedimentation basins, aeration basins,

disinfectant contact basins, shall not be required to

have provisions for bypassing if the peak wastewater flow

can be handled hydraulically wih the largest flow

capacity tit out of smite. All other unit operations

with three or more units shall not be required to have

provisions,for bypassimg if the peak wastewater flow can

be handled hydraulically with the two largest flow

capacity units out of semice..- . .

The comminution facility

for bypassing regardless

of the coxmq$nutors.
.

The bypassing system fox

shall be provided with a means

of the nu@er and flow capacity

each unit operation shall be

designed to provide control of the diverted flow such

that only that portion of the flow in excess of the

hydraulic capacity of the units in setice need be

bypassed. With the exception of the comminution

facility, which shall have a gravity overflow, the

actuation of all other unit operation bypasses shall

require manual action by operating personnel. A&l power

actuated bypass valve operators.shall be designed to

enable actuation with loss of power and shall be designed “

so that the valve will fail as is, upon failure of the

power operator. A disinfection facility having a bypass

shall contain emergency provisions for disinfection of “

the bypassed flow.

O>,
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212. Con’inorient Baclam Reou iranents

Requirements for backup components for the main wastewater

treatment system are specified below for Reliability Class 1,

11, and III works.

Except as modified below, unit operations in the main

wastewater treatment system shall be designed such that, with

the largest flow capacity unit out of service, the hydraulic

capacity (not necessarily the design-rated capacity) of the

remaining units shall be sufficient to handle the peak

wastewater flow. There shall be system flexibility to enable

the wastewater [low to any unit out of se~ice to be

distributed to the remaining unies in senice.

Equalization basins or tanks shall not be considered a

substitute fo~ domponent

212’-1 Reliability Class I

backup requirements. o

For components included in the design of Reliability

Class I works, the following backup requirements apply.

212.1.1 Mechanically-Cleaned Bar Screens or Equivalent Devices

A backup bar screen shall beprovided. It is permissible

for the backup bar screen to be designed for manual

cleaning only. Works with only two bar screens shall

have at least one bar screen designed to petit manual

cleaning.

212.1.2 ElK!E2S

A backup pump shall be provided for each set of pumps

which performs the same function. The capacity of the

9
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PIRQS Shall be such that with any

sezwice, the remaining pumps will

the peak flow. I’tis permissible

as backup to more than one set of

212.1.3 Comminution .

one pump out of

have capacity to handle

for one pump to serve

P-s -

212.1.4

If COllldXkution of the total wastewater flow is provided,

then an overflow bypass with an installed manually- or

mechanically-cleaned bar screen shall be provided. The

hydraulic ca~city of the comminutor overflow bypass

shall be sufficient to pass the peak flow with all

comminution units out of service.

Priman? Sedimentation Basins

There shall be a sufficient number of “units of a size,

such thatw~th the largest flow capacity unit out of

service, the remaining units shall

capacity of at least 50 percent of

to that unit operation.

have a design flow

the total design flow

212.1.5 Final and Chemical Sedimentation Basins, Tricklinq

Filters. Filters and Activated Carbon Columns

There shall be a sufficient number of units” of a size, such

that with the largest flow capacity unit out of s-ice, the

remaining units shall have a design flow capacity of at

least 75 percent of the total design flow to that unit “

operation.

~
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Activated Sludae Process Comp orients

Aeration Basin

A backup basin shall not be required; however, at least two

equal volume basins shall be provided. (For the purpose of

this criterion, the two zones of a contact stabilization

process are considered as only one basin.)
,.

Aeration Blowers or Mechanical Aerators

There shall be a sufficient number of blowers or mechanical

aexators to enable the design o~gen transfer to be,.

main~ained with the largest capacity unit out ‘ofservice.

It is permissible for the backup unit to be an uninstalled

unit, provided that the installed Wit can be easily removed

and replaced. However, at least two units shall be a

installed.

Air Diffusers

The air diffusion system for each aeration basin shall be

designed such that the largest section of diffusers can be

isolated without measurably impairing the oxygen transfer

capability of the system.

Ch@cal Flash Mixer

At least two mixing basins or a backup means for adding

and mixing ch-cals, separate from the bas$n, shall be

provided. If only one basin is provided, at least two

mixing devices and a bypass around the basin shall be

provided. It is permissible for one of the mixing devices
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to be ~installed, provided t~t the installed unit can

be easily removed and

212.1.8 Flocculation Basins

replaced.

At least two flocculation basins shall be provided.

- 212.1.9 Disinfectant Contact Basins

There shall k a sufficient m.xmkr of units of a size,

such that with the largest flow capacity tit out of

s-ice, the remainin g units shall have a design flow

capacity of at least 50 percent of the total design flow

to that unit operation.

212.2 Reliability Class 11

The Reliability Class I req&rements shall apply ~cept

as modified below.

212.2.1 Prim!am and Final Sedimentation Basins and Tricklinq
Fileers

There shall be a sufficient number of units of a size

such that, with the largest flow capacity unit out of

senice, the remaining units shall have a design flow

capacity of at least 50 percent of the design basis flow

to that unit operation.

212.2.2 Conm orients Not Reuu irina Backtm

Requirements for backup components in the wastewater

trea-ent system shall not be mandatory for components

which are used to provide treatment in excess of tnical

biological (i. e: , activated sludge or trickling

o
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filter), or equivalent phys+cal/chemical treatment, and

disinfection. This may’ include such components as:

Chemical Flash Mixer

Flocculation Basin

Chemical Sedimentation Basin

Filter

Activated Carbon Column

Reliability Class III

The Reliability Class

as modified b“elow.

I requir-ents shall apply except

Priman and Final Sedimentation Basins

There shall be at least two sedimentation basins.
.

.
Activated Slud~e Process Conmonents

Aeration Basin

A single basin is permissible.

Aeration Blowers of Mechanical Aerators

There shall be at least two blowers or mechanical aerators’”

available for service. It is permissible for one of the

units to be uninstalled, provided that the installed unit

can be easily removed and replaced.

Air Diffusers

The Reliability Class I requirements shall apply.
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212.2.2” Components Not Reauirina Bach

Requirements for backup components in me wastewater

treatment system shall “not be mandatory for components

which are used to provide treatment in axcess of pr~imazzy

seqtation and disinfection, =cept as modified above.

This may include such components as:

Trickling Filter

Chemical Flash Mixer

Flocculation Basin

Chemical Sedimentation Basin

o

Filter

Act ivated Carbon Column

213. Comoon-t Desian Features and Maintenance Reauirements

.

213.1 Provisio& for E301atinu Conmonents

Each component shall have provisions to

isolated from the flow stream to permit

enable it to be

maintenance and

repair of the component without interruption of the

works’ operation. Where practicable, simple shutoff

devices, such as stop logs and slide gates, shall be

used.

213.1.1 Main Wastewater Svstem Pumn Isolation
.

The use of in-line valves to isolate the main wastewater

-S Shal~ be minimized. It is permissible to place

shutoff valves on~the suction and discharge lines of each..

P- - However, in such a case, alteznate means shall be

provided for stopping flow through the pump suction or

discharge lines to permit maintenance on the valves.

O,,;
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Exa.mnle: _ discharge isolation md check valves are not

needed if the p’umps have a free discharge into an open

channel rather than discharging into a pressurized

discharge header. Ppmp suction isolation valves can be

maintained if the plant has a two ‘compartment wetwell

design and if the plant can continue operation (during

the diurnal low-flow period, for example) with one part

of the wetwell isolated.

213.2 COMD orient Protection

213.2.1 Protection from Overload

Components or parts of components subject to clogging,

blockage, binding or other overloads shall be protected

from damage due to the overload. Examples of components

requiring’ p>ote”ction include the rake mechanism of bar a

screensj comminuting equipment, the grit-removal

mechanism in degritting facilities, and sludge and scum

azns of sedimentation basins.

213.2.2 Protection from Freezinq

Components

subject to

components

conditions

components

protection::

or parts of compon=ts which are wetted and

freezing shall be designed to ensure that the

will be operable during winter climatic

anticipated at the works. Examples of

or parts of components which may require

include bar screens, “comninuting equipment, the

grit-removal mechanism in degritting facilities,

mechanical aerators and the scum am of sedimentation

basins.
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Protection from UD-Lift Due” to Ground Water “ “

In-ground tanks and basins shall be protected from up-lift

due to ground water. If sufficient ballast

provided in each tank or basin, other means

water relief shall be provided.

slide Gates
.

is slot

for ground

Consideration shall be given to provi&g mechanical

operators or other mechanical assistance for slide gates

. which, due to their size or infrequent use, may not be

easily r~ovable by.manual means alone.

Bar Screens or Eau ivalent” Devices”

~ovisions for Manual Cleaninq
.

Manually-cleaned bar screens or mechanically-cleaned bar

screens which can be Manually cleaned shall have

accessible platforms ~ve the bar screen from which the

operator can rake screenings easily and safely when the

screens are in operation.

Provisions for Liftina and Hamdlin~ Eouinment

The design of the equipment end the works shall contain

provisions for easily and safely lifting and handling all

parts of a mechanically-cleaned bar scre=. *“cial -

attention shall be given to the proper location of eyes,

rails and hooks located above the equipment to facilitate

lifting and handling.

o
.,
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213.5 Conuninution Euuiprnent and Dearittima Facilitv

All mechanical components shall be easily removable for

maintenance and repair.

213.6 Sedimentation Basins

The main drive mechanism and reducing gears shall be

maintainable and repairable without draining the basin.

The number of other operating parts which require draining

the basin for repair and maintenance shall be minimized.

213.7 Aeration Eauinment

213.7.1 Comnonent Maintenance

.Mechanical ‘&erators or air diffusers shall.be easily
a

rmovable ‘from the aeration tank to permit maintenance and

repair without interrupting operation of the aeration tank

or inhibiting operation of the other aeration equipment.

213.7.2 Filtration of Air

If air is supplied to fine bubble diffusers, air filters

shall be provided in nunbers, arrangaent and capacities

to furnish at all times an air supply sufficiently free

from dust to minimize clogging of the diffusers.

213.8 Chemical Mixinq Basin and Flocculation Basin

213.8.1
.,

Com orientMaintenance

The mixing and flocculating devices shall be completely

removable from the basin to allow maintenance and repair

of the device, preferably without draining the basin.
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;Ch&mical Feed Line Cleaninq”

Chtical feed lines shall be designed to permit their

being cleaned or replaced without draining the mixing

basin or interrupting the noxmal flow through the bash”.

Provisions for Isolation

Isolation valvesor gates for the mixing or flocculation

basin shall be designed to minimize the problems

associated with operation of these devices after long

periods of idleness and the resulting buildup of chaaical

deposits. Access azidcapability for cleaning debris and

deposits which interfere with ~ve or gate closure shall

be provided.

.
.

213.9 Filters and Activated Carbon Columns

There shall be easy access to

columns and filters .topermit

titernal mechanisms.

the interior of carbon

maintenance aad repair of

220. SLUDGE HANDLING AND DISPOSAL SYSTEM

This syst- includes all components ,andunit processes from the

sludge pumps seticing the sedimentation basins to the final

disposal of waste products, including ancillary components. “

Sludge disposal includes the special handling and treatment of

sludge ~assing a normal stage of trea~ent. In some treatment

works the system may also hclude processes such as

recalcination of lime or regeneration of activated carbon.

O,.
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221. Svstem Requirements

The sludge handling and disposal system shall be designed to

include the following:

221.1 Alternate Methods of Sludae Disnosal and/or Treatment

Alternate methods of sludge disposal and/or treatment

shall be provided for each sludge treatment unit operation

without installed backup capability.

221.2 Provisions for.Preventin~ Contamination of Treated
Wastewater

All connections (sludgei scum, filtrate, supernatant, or

other contaminated water flows) , direct or indirect, from

the sludge handling system to the wastewater treatment

system shall’be at a’point in the wastewater treatment o

systan tha~ will ensure adequate treatment.

222. ConmorientBacktm Reuu irements

For

and

the

components included in the design of the sludge handling

disposal system .ofReliability Class I, II, or III works

following backup requir=ents apply.

222.1 Sludae Holdina Tanks

Holding “tanks are permissible as an alternative to

conponent or system backup capability for components

‘downstream of the tank, provided the following .

requirements are met. The volume of the holding tank

shall be based on the expected time necessary to perform

maintenance and repair of the component in question. If a
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hol~ng tank is used as an a~ternative to baCkuP

capability in a sludge treatznent system which is desi&ed

for continuous operation, the wccess capacity in all

components downstream of the holding tanks shall be

provided to enable processing the sludge which was

retained together with the normal sludge flow.

222.2 EWQS

A backup pump shall be provided for each set of pumps

which perfokms the same function. The capacity of the

P-s shall be such that with any one pump out of se7n7ice,

the remaining pumps will.have capacity to handle the peak

flow, lt is permissible for.one pump to s-e as backup to

more than one set of pumps. It is also permissible for

the backup p- to be uninstalled, provided -t the

installed &np can be easily removed and replaced.

However, at least two pumps shall be installed.

222.3 Aerobic Sludae Diaestion

222.3.1 Diaestion Tanks

222;3.2“

At least two digestion tanks shall be proviqed. At least

two of the digestion tanks provided shall be designed to

permit processing all types of sludges normally digested.

Mix Eauipm ent

If mixing is required as part of the digestion process,

then each tank requiring mixing shall have sufficient

mixing equipm~t or flexibility in system design to ensure

that the total capability for mixing is not lost when any

one piece of mechanical mixing equipment is taken out of

o
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service. It is permissible for the backup equipment not

to be installed (e*g., a spare uninstalled digester gas

compressor is permissible if gas mixing is used); ‘not be

normally used for sludge mixing (e.g., sedimentation basin

sludge pumps may be used) ; or not be full capacity (e.g. ,

cwo 50 percent-capacity recirculation pumps would comply

with this requirement) .

222.4 Aerobic Slud~e Diaestion

222.4.1 Aeration Basin

A backup basin is not required.

222.4.2 Aeration Blowers or Mechanical Aerators

At least two blowers or mechanical aerators shall be

provided. .I; is permissible for less than design o&gen a

transfer capability to be provided with one unit out of

service. It is permissible for the backup unit to be an

uninstalled unit, provided that the installed unit can be

easily removed and replaced.

222.4.3 Air Diffusers

The air diffusion syst- for each aeration basin shall be

designed such that the largest section of diffusers can be

isolated without measurably impairing the o~gen transfer

capability of the system.

9
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222.5 Vacuum Filters .

There shall be a “sufficient number of vacuum filters to

enable the design sludge flow to be dewatered with the

largest capacity vacuum filter out of service.

Note - Since the design basis of sludge dewatering—-
~pent is oft= not continuous-operation, this
criterion does not necessarily require additional vacuum
filter capacity if the installed equipment is operated on
less than a 24 hour-per-day basis and if the normal
operating hours can be extemded on the remaining units to
make up the capacity lost in the unit out of semice.

222.5.1 Auxi. 1 i G Eauimnent

Each vacuum filter shall be semiced by two vacuum pumps

and two filtrate pumps. It is permissible for-the backup

to the norm& vacuum or filtrate puqp to be an uninstalled

unit, provided that the installed unit can be easily

removed and replaced; or to be a crossconnect line to the

appropriate syst- of another vacuum filter.

222.6 Centrifuges
..

There shall be a sufficient number of centrifuges to

enable the design sludge flow to be dewatered with the

largest capacity c-trifuge out of stice. It is

permissible for the backup unit to be an uninstalled unit,

provided that the installed unit can be easily removed and

replaced.
s

Note -—- Since the design basis of sludge dewatering
equipment is often not continuous operation, this
criterion does not necess=ily reguire additional
equipment if the installed equipment is operated on less
than a 23 hour-per-day basis and if the normal operating
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hours can be
the capacity

extended on the remaining units to make up
lost in the unit out of semice.

222.7 Incinerators

A backup incinerator is not required (see Paragraph

222.1.1, for req+r-ents for alternate sludge disposal

capability). Auxiliary incinerator equipment whose

failure during incinerator.operation could result in

damage to the incinerator shall be provided with backups

(e.g., fail~e of a center shaft cooling fan could result

in damage to the center shaft of a multi-hearth

incinerator) . In such cases, automatic actuation of

backup auxiliary equipm&t shall be provided.

223. Conmonent Desiun Features and Maintenance Reuuirements

the

223.1 Provisions.f& Isolatina Corm orients

Each component shall have provisions to

isolated from the flow stream to permit

enable it to be

maintenance and

repair of the componenk without interruption of the works

operation. Where practicable, simple shutoff devices, such

as stop logs and slide gates, shall be used.

223:2 Comnonent Protection

223.2.1 Protection from Overload

Components or parts of components subject to clogging,

blockage, binding or other overloads shall be protected

‘from damage due to the overload.
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223..2.2 Protection from Freezinq

components

subject to
. Coxporients

conditions

223.2.3 Protection

or parts of components which are wetted and

freezing s~ll be designed to ensure that

will be operable during winter climatic

anticipated at the works. ““

from Um-Lift Due to Ground Water

In-ground tanks and &sins shall be protected from up-lift

due to grouxid water. If sufficient ballast is not

provided in each tank or basin, other means for ground

water relief shall be provided.

223.3 Slide Gates

Consideration shall be giv-to providing mechanical

operators or other xnechanical assistance for.slide gates

which, due to their size or infrequent use, may aot be

easily removable by manual meqns alone.
..

223.4 Aeration Eauiument

223.4.1 Conmonent Maintenance

Mechanical aerators or air diffusers shall be easily

removable from the aeration tank to permit maintenance”and

repair without interrupting operation of the aeration tank

or inhibiting operation of the other aeration equipment.

223.4.2 Filtration of Air
..

If air is supplied to fine bubble diffusers, air filters

shall be provided in numbers, arrangement and capacities
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to furnish at all &imes an air supply sufficiently free

from dust ‘to minimize clogging of the diffusers.

223.5 Anaerobic Sludae Diaester

At least three access manholes shall be provided in the

top of the tank. One opening shall be ,large enough to

permit the use of mechanical equipment to remove grit and

sand. A separate side wall manhole shall also be

provided.

223.6 Incinerators

There shall be easy. access to the interior of incinerators

to petit maintenance and repair of internal mechanisms.

Multi-hearth incinerators shall have a manhole on each

hearth level.
.

●

230. ELECTRIC POWER’SYSTEM

The following criteria

system supplying power

a
shall apply only to those portions of the

to vital components.

231. Power Sources

Two separate and indep&ndent sources of electric power shall

be provided to the.works from either two separate utility

substations or from a single substation and a works based

generator. If available from the electric utiility, at least

one of the works’ power sources shall be a preferred source

(i.e., a utility souxce which is one of the last to lose power ~

from the utility grid due to loss of power generating

capacity) . In geographical areas where it is projected that

sometime during the design period of the works, the electric
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..
utility may” reduce the rated line voltage (i.e., “brown out”)

during peak utility system load d~ds, a works based

generator shall be provided as an alternate power source,

where practicable. Asami nimum, the capacity of the backup
. .

power source for each class of treatment works shall be:

Reliability
Class I

Reliability
Class II

, .:.

0,’ Reli~ility
Class 111

Sufficient to operate all vital components, during
peak wastewater flow conditions, together wiith

critical liglking and ventilation.

Same”as Reliability”Class I: except that vital
components used to support the secondary processes

(i.e., mec~ical aerators or aeration basin air
compressors) need not be included as long as
treatment -equivalent to sedimentation and
disinfection is provided.

.,

Sufficient to operate the screening or comminution
facilities, the main wastewater pumps, the primary
sedimentation basins, and the disinfection facility
during peak wastewater flow condition, together
with critical lighting and ventilation.

Note: This requirextent cone erning rated capacity of electric
power sources is not intended to prohibit other forms of
emergency power, such as diesel driven main wastewater pumps.

232. Power Distribution External to the Works

The independent sources of power shall ‘be distributed to the

WOrkS’ transformers in a way to tiimize co~on mode fail~es

from affecting both sources. “ “Cc
?

Exanmle: The two sets of distribution lines should not be
located in the same conduit or supported from the same utility
pole. The two sets of overhead distribution lines, if used,
should not cross nor
plausible occurrence

be located in
(e.g., fallen

an area where a single
tree) could disrupt both

o
. .
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lines. Devices should be used.to protect the system from
lightning.

233. ‘Transformers

Each utility source of power to the works shall be transformed

to usable voltage with a separate transformer. The

transformers shall be protected .from common mode failure by

physical separation or other means.

234. Power Distribution Within the Works

234.1 Service to Motor Control Centers

The internal power distribution system shall be designed

such that no single fault or loss of a power source will

result in disruption (i.e., extended, not momentary of

electric s.edvi.ceto more than one motor control center a
associated with the Reliability Class I, II, or III vital

components requiring backup power per Paragraph 231,

above.

234.2 Division of Loads at Motor Control Centers

Vital components of ehe same type and serving the same

function

at least

shall be

shall be divided as equally as possible between

two motor concrol centers. Nonvital components

divided in a similar manner, where practicable.

234.3 Power Transfer

Where power feeder or branch circuits can be transferred

from one power source to another, a mechanical or

electrical safety device shall be provided to assure that

&he two power sources cannot be cross-connected, if ‘

a
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uns~chronized. Automatic t<ransfer shall be provided in

those cases when the time delay required to ~ually
. .

transfer power could result in a failure to meet effluent .

limitations,

cause damage

is used, the

source shall

an automatic

annunciated.

a failure to process peak influent flow, or

to equipment. Where automatic pump control

control panel power sok~ce and pump power

be similarly transferred. The actuation of

transfer switch shall be alarmed and

Exanmle: An ~le for feeder distribution and bus
transfer which meets these criteria is shown in Figure 1.
The two power sources from utility substations are
connected to the mo”tor control centers through circuit
breakers. A circuit breaker is provided to crossconnect
the two motor control ctiters b the evek one of the two
normally energized power feeders fail. Additional backup
capability has be- achieved for the mati pump by
connecting” one of the three pumps to the motor control
center cross-connect. This assures that two out of three

P-s will be a-ikble in the ev=t of a panel fire or
““ panel bus short circuit.

235. Breaker Settixms or.Wse Ratixms

Breaker settings or fuse ratings shall be coordinated to

&ffect sequential tripping such that the break& or fuse

nearest the fault will clear the fault prior to activation of

other breakers or fuses to the degree practicable. .

236. EcnliRmeat Tme and Location

Failures resulting from plausible causes,

flooding, shall be minimized by equipment

The following requirements apply:

..

..

.. 113

such as fire or

design and location.
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236.1 . Switchaear Location

Electric switchgear and motor control centers shall be

protected from sprays or moisture from liquid processing

equipment and from breaks in liquid handling piping, W&e

practicable, the electric equipment shall be located in a

separate room from the liquid processing equipment. Liquid

handling piping shall not be run through this room. The .

electric switchgear and motor control centers shall be

located above gro&d and above the one hun&ed (100) year

flood (or wave action) elevation.

236.2 Conductor Insulation

Wires in underground conduits or k conduits that can be

o

flooded shall have moisture resistant insulation as
,,,’

identified,i~ the National Electric Code. ..

236.3 Motor %“otection from Moisture

lQl outdoor motors shall be adequately

weather. Water-proof, totally enclosed

protected, open motor enclosures shall

outdoor motors. Motors located indoors

tidling piping or equipment shall be,

protected from the

or weather-

be used for ~osed

and near liquid

at least, splash-

0

proof design. Consideration shall be given to providing

heaters in motors located outdoors or in areas where

condensation may occur. The following criteria shall

apply- to motors (and their local controls) associated

.% with vital components. All outdoor motors, all large

indoor motors (i.e., those not readily available as stock

items from motor suppliers),and, where practicable, all

other indoor motors shall be located at an elevation to

preclude flooding from the one hundred (100) year flood
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(or wave action or from c~ogged floor drains. Indoor

mo~ors “located at or below the one hundred year flood (or

wave action) elevation shall be housed ‘in a room or

building which is protected from flooding during the one

hun~ed year flood (or wave action). The building

protection shall include measures such as no openings

(e.-g.,doors, windows, hatches) to”the outside below the

flood elevation and a drain

above the flood elevation.

236.4 E~losion Proof Em inment

sump pumped to an elevation

236.5

236.6

Explosion proof motors, conduit systm, switches and

other electrical equipfient shall be used in areas where

flammable liquid, gas or dust is likely to be present.

Routina of Cablinq

To avoid a coranon mode failure, conductors to components

which perform the same function in parallel shall not be

routed in the same conduit or cable tray. Conduits

housing such cables shall not be routed in the same

underground conduit bank unless the conduits are protected

from common mode failures (such as by encasing the conduit

bti in a protective layer of concrete).

Motor Protection

Three phase motors and their starters shall be protected

from electric overload and short circuits on all three

phases. LWge motors shall have a low voltage protection

device which on the reduction or failure of voltage will

cause and maintain the interruption of power to that

moeor. Consideration shall be given to Ehe installation

9
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o

of t~erature detectors in the stator and bearings of

large motors in order to give an indication of overheating

problems.

237. Provisions for Equimn ent Testinq

Provisions shall be included in the design of equipment

requiring periodic testing, to enable the tests to be

accomplished while maintaining electric power to all vital

components . This requires being able to conduct tests, such

as actuating a& resetting automatic transfer switches, and

starting and loading emergeacy generating equipment.

238. Maintenance

The electric distribution system and equipment shall he.
designed to permit inspection and maintenance of individual

items without causing a controlled diversion or causing

violation of the effluent limitations.

239. Emeruencv Power Generator Startinq

The means for starting a works based emergency power generator

shall be completely independent of the normal electric power

source. Air starting systems shall have an accumulator”

tank(s) with a volume sufficient to furnish air.for starting

the generator engine a minimum of three (3) times without

recharging. Batteries used for starting shall have a

sufficient charge to permit starting the generator engine a ,
. .

of three (3) times without recharging. The starting

system shall be appropriately alarmed and instrumented to

indicate loss of readiness (e.g., 10ss of charge on batteries,

loss of pressure in air accumulators, etc.).
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240. INSTRUMENTATION AND CONTROL SYSTEMS

These criteria cover the requirements

and control systms:

for the instrumentation

241. Automatic Control

Automatic control systems whose failure coqld result in a

controlled diversion or a violation of the effluent

limitations shall be provided with a manual override. Those

automatic controls shall have alarms and annunciators to
. .

indicate malfunctions which require’use of the manual

override. The means for detecting the malfunction shall be

independent of the automatic control system, such that no

single failure will result in disabling both the automatic

controls and the alarm and annunciator.* 9

242. Instrumentation

Inst~entation whose failure could result in a controlled

diversion or a violation of the effluent limitations shail be

provided with an installed backup sensor and readout. The

backup equipment may be of a different t~e and located at a

different point, provided that the same function is performed.

No single failure shall result in disqbling both sets .of

parallel instrumentation.

243. Alarms and Annunciators
....

Alarms and annunciators shall be.provided to monitor the

condition of equipment whose failure could result in a

controlled diversion

limitations. Alarms

or a violation of the effluent

and annunciators shall also be provided
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to monitor conditions which could result in damage to vital

~Pment or hazards to personnel. The alarms shall sound in

areas normally manned and also in areas near the equi’&ent.

Treatment works not continuously manned shall have the alarm

signals transmi tted to a point (e.g., fire station, police

station, etc. ) which is continuously manned. The combination

of alarms and annunciators shall be such that each anuounced

condition is uniquely identified. Test circuits shall be

provided to enable the alarms and I annunciators to be tested

and verified to.be in working order.

244. A1.imment.an d Calibration of Eaui~ment.. ,.

Vital instrumentation and coritrol equipment shall be designed

to permit alignment and calibration without requiring a

controlled divex==ion or a violation of the effluent
●

limitations.

0

..
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250. MJXILIARY SYSTEMS

The auxiliary systems include typical systems such as:

● Drain system, for

- Components

- systems

- Treatment works

● Compressed air system, for

- Pneumatic controls

- pneumatic valve operators”

- Hydropneumatic water systems “

- Air lift pumps
.

● Service wate; systexns, for

- High pressure water

- Gland seals

– General se~ice

● Fuel supply system, for

- Digester heaters

- Incinerators

- Building heat

● Lubrication oil

- -s

– Blowers

– Motors

systm, for

a
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● Cheinicalsupply and addi~ion system, for

- Disinfection .. -

- Sludge conditioning

- Chemical Creatment of wastewater

The reliability requirements of theseasystems are dependent on

the function of each system in the wastewater treatment works.

If a malfunction of the system can result in a controlled

diversio= or a violation of the efflu~t limitations, and the

required functioxi cannot be done by any other means, then the

system shall have &ckup capability in the number of vital

components (i. e. , pumps motors, mechanical stirrers) required

to perform the system function. If the syst= performs

functions which can be performed manually or by some other

means, then backup components shall not be reguired. .
.

Examnle: A compressed air system supplying air to air lift

pumps, which are pumping return activated sludge from the

secondary sedimentation basin to the aeration tanks, is am

example of an auxiliary system whose failure could degrade

effluent quality. If no other means * supplying” air or

pumping sludge were .available, then this system would be

retiired to have backup vital components, such as compressors.

Exanmle: If the compressed air system only supplied air to

pneumatic controls which could not affect effluent quality, then

the system would not require any backup components.

2s1. Backum Collmorients

Auxiliary systems requiring backup components shall have a

sufficient number of each type of component such that the

design function of the system

compon-t ‘out of commission.

can be fulfilled with any one

Systems having components of
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different capacities shall meet this criterion with the

largest capacity component out of commission. It is

permissible for the backup component to be uninstalled,

provided that the installed component can be easily removed

and replaced. However, at least two components shall be

installed..
.

Exemmle: A ch~cal addition system supplying chlorinated

water to the contact chamber and having six chlorinators and

one water supply pump which just meets capacity requirements,

would.be required bythis criterion to ha~?~ one additional

chlorinator and one additional pump.

252. Reauir&nts for Svstenl, Conmonent and Treatment Works Drains
and Overflows

All system, compone& and works drains &nd overflows shall

discharge to ~’appropriate point”in the main wastewater 9

txeatment process to ensure adeguate treatment. Drains

flowing to a two-compartment wetwell shall be designed to

discharge to either compartment of the wetwell.

252.1 Works Drains

The works shall have sufficient drains to enable all

spilled or leaked raw or partially treated wastewater,

sludge, chemicals or any otheti objectionable substance to

freely drain out of the area of concern. Special attention

shall be given to specifying sufficient cleanouts in drain

lines which are likely to clog (e.g., drain lines handling

lining). All floors within buildings and structures shall

be sloped to permit complete draining.
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APPENDIX G (Continued)

sump puqlps shall

considered vital

be of a non-clog type. suxup puqps ue

components and each sump shall be

provided with two full capacity sump pumps.

Euuiment Overflows

All equipment located within buiki.ings and which can

OVerflOw shall be e~pped with ~ ad~tely sized

overflow pipe. The overflow shall be directed to a

gravity drain.

Surface Water Drains

The works’ grounds shall be graded and drains provided in

order to prohibit surface water from draining into pump

wells, tanks’,basins, beds, or buildings. Drains which

handle uncontaminated water only shall not be connected

the contaminated drain system.

Com orientDewaterinq

to

All pump wells, tanks, basins and beds, wi~h the exception

of aeration tanks, shall be designed to enable complete

dewatering in a reasonable length of time in order to)

minimize the component downtime for maintenance or

repairs, Where practicable, these componmts shall have

sloped bottoms to en&ble the units to be completely” ,

drained. .,
.>

Drain Backflow

Drains shall be designed to prevant backflow from other

sources which would cause flooding or violation of the

o
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253.

254.

255.

effluent limitations. The drain system shall. be designed

to prevent the entrance of storm water during the one

hundred year flood (or wave action) condition-

Continuitv of ~eration

The failure of a mechanical component in an auxiliary systa

shall not result in disrupting the operating continuity of the

wastewater treatment

system to the extent

damage to components

system or sludge hemdling and disposal

that flooding, failure, malfunctioning or

in those systems results.

Exanwle: A seal water system with normal and backup water

supplies must transfer .automatically to the backup upon

failure of the normal supply in order to protect the equipment

which needs the seal water to prevent, d&age.

Eneraencv Fuel Storaue

If a vital component requires fuel for operation, then the

fuel supply system design shall include provisions for fuel

storage or a standby fue”l source. The capacity of stored

gaseous or liquid fuel shall be determined by the Grant

Applicant based on the plausible do~time of the normal fuel

supply

system

supply

within

and the expected consumption rate. The ~ergency
,,

shall be physically separate from the normal fuel

up to its connection to the fuel distribution system

the works.

Disinfectant Addition Svstem

The capacity of the disinfectant addition system shall be ..

designed with due consideration of abnormal operating

conditions, such as having a disinfectant contact basin

service. It is permissible for the additional capacity

out of
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required four abnormal conditiox+s to be separate and

independent from the normal disinfectant addition system.

. .,,.,,

.
.
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NOTICE

This docmmt has been reviewed in accordance with the- lt. S. Envfronmntal
Protection Age!ky’i peer and administrative review policies and approvqlfor
pld)lfcatfon.. Mention of trade names or commercial mwducts does not
constitute endorsement m mmmendation for use. “

.
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FOREWRD

The fomatjon of the Envimmen~al Protection Agency marked a new era of
envi romental ~awareness in .Amem”ca. This Agency’s goals are national in scope
and encompass.. broad. responsibility in the areas of air and. water pollution,
sol id wastes, pesticides, hazardous wastes, and radiation. A vi.bl part Of .
EPA’S national pol 1 ution control effort is the constant develo~ent and
tiissednatfon of new technol CW.

It Ss clew that only ..the. most effective design and operation of pol Mklun
coqtml facfl t ties will . be adequate ti ensure continued protection of this
Nation’s natural resources. It Is sse”nttal that we ach4eve the max$mum
perfoman~” possible of exi stihg Publicly (lwned Treatment Works (PDTUs) to
achieve maxfmm benefit from our %xpendi tires.

The pwykm of this Handbook is to provide. POW ownerslwhninist rotors and the

engineering cmmunity m-th a new source of information b be used 40 Improving
the. perfcmance of POWS through application of the Composite Correction
Program {CCP) approaq. It is the- Intent of thw manual to. supplemmt the
existing body of knowledge in this area.

TMs, Handbook is one of several publications available fraa. Technology .

0

Transfer to descri.b technological advances and present new Momation. .
.

.

..

0,!
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0ES16N-RELATEO PERFORMANCE-LIMITING FACTORS
. .

The design problems listed in this appendix w~re Identified during actual
comprehensive .perforfnance evaluations. Host of these problems have
resulted In unnecessary or excessive maintenance, dlfflcult process
control, inaccurate or excessive simpllng, and poor POTW..perfomance.

These design-related problems
following categories:

Plant Layout

Flow Measurement

Bar Screens

Comlnutors

Grit Removal

Prtmary Clarifleis’

Aeration Baslm

Aerators

Trlckllng Filters

ABF Towers

RBCS

are discussed In the context of the

Secondary Clart f Iers

Return Sludge Flows

.Pollshtng Ponds

Chlorlnatjon

Mastlng Capability

Sludge ~oldlng Facllltles

Aerobic Digesters

Anaerobic Digesters

Sludge Dewaterlng &Ulttmate ll~sposal

Laboratory Facillt~es

Miscellaneous.

0.
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Plant Lavout
. ., . . .

.

Indlvldual process trains, without . in@rconnectlon, require
operatiori of ‘units as If three “separate activated ”s~udge. plants
exlit at one?OTH tither than just.one . .. . -. ..

,-

Covered basins wjthout ’:adequate o~servat~on access prevent
observation of processes . . ..,. : .. . . ,- 7

Return sludge alr conipressors are located outside and”repeatedly
break down

%ar scream ?ocated dokhwtreiin”from comlnutor ‘“

Freezing of Influent’ sampler io~ate~ outside

Plant Iocatton Inaccesslblk iiurlng inclement iieather

Excessive compressor noise” “.

Ois!nfe;ticm before ~olistti~ghnd “ “ . : “

9,,

Parallel secondary. t~a’tnw~t”unlts not capable of lie& operated
as one fac411tY . , . . ..? :

Inadequate piping flexibility requires shutdown of one trlckllng
filter ‘If one clarifler is down

(Me scraper drive for primati and final clarifiers requires
shutdown of both for maintenance on either. .

Lack of bypasses cm ~nd~vidual treatment units suck as aeration
basins. trickling ftlters, chlorine contact b~sins, etc.

We of a septic tank for Inplantdomestlc and laboratory wastes
and overflow from the sept$c tank”to the plant effluent

Both tricklfng fl?tt?r and activated sludge processes In very
small plant causes excessive operational requirements

Flow ?4easuremnt . .

section forthrough a pipe rather than the contro<
recorder is apmprlate

- Qlscharge
which the

- Downstream channel slope and geometry causes backup in P.arshall
flume throat
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Parshall flume oversized
. .

Floh measurement inaccurate due to upstream banutnutor placement

!/0 flow recorder -

~cesstve upstream ;eloct~ causes turbulent flow through .
Parshall flume .

Control sectfon not accessible for inspection and maintenance

Level transmitting Instrumentation no?
recelvlng lnstruh@ation

Parshall flume on POTU effluent submerged

Recycle flows (coollng water) Included In

co@attble utth level

during htgh river flows

plant flow measurement

Rollup flow chart requires. removal to observe flow for more than
the preceding 4 hours

Ulres crossed 1$s IMaj!zer, resultlng ~n wrong reading

Humfd influent structu& causes problem with moisture-sens$tive
level sensor , . . - :

.
Flow velocity~oo high In Kennlson nozzle

i.lquld level sensing float freezes

Dounstmam bar screen backs fhwlnto flume throat as screen plugs

llar Screens .. .
- Barspaclng too narrow and causes excessive ~llnding

- 6acked-up flow released after cleantng causes hydmulfc surges
through aeratton.basfn and Into clarlfler

- Freezing problems with.mechanical bar screen located outside

.,

tominutors . .

- Repeated mechanical failure of hydraullc drive-type.co$molnutor

o
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&+t Remova? ,.

- :$xi wear on gr~t screw center bear?ng because

- (ldors from organ3cs settl!ng out tn oversized grit

of exposure to

channel

- Pump discharge to grit chamber dfrected at “grit buckets, and
washes grit from buckets

- 6ritay~er

- GrltaugG

Prima rv C3arfflers

- Overloaded

not functional

discharges too

by excessively

Iow for disposal in truck

large tr$ckllng fi?ter humus return pump

- Overload due “to trfcklfng filter recirculation designed to route
through primary clarlffer

- l~m~erplacemnt of-wlve limlts. scqm pumping

- Short-clrcultlng due-to inlet baffle construction,

- Preaeratian in center “of clarifter reduces effectjve clar!fl-
catlon area

,.

Aeratton Basins .

Pipe outlet plugs with rags

Lack of piping to operate as, conventional as well as step-load or
contact-stabilization activated sludge

$ecelves hydrau?ic surges when the bar screeh is cleaned and from
oversized return pump on tlmeclock

Loss of solids caused by floodlng due to aeration basin design
elevatlon and lack of drainage control

Act~on of aeration rotors and revolving bridge and confjguratlon
of basin creates: swells and voids that result In uavellke
stresses on bridge

Leakaae between contact and reaeratlon basins of contact
stablilzatiOn plant

No wall between
stabilization plant

,,

due to movable wall design

contact and reaeration areas of contact

140

Downloaded from http://www.everyspec.com



-.

0,:

II

I

o,,

.

-.

MIL-HDBK-353

APPENDIX H (Contihued)

“Aeratars

Inadequate capacity for oxygerI transfer

Surface mechanical aerators over@at and
flows due to lnflltrationi~nflou

.

shut off under Increased

Inadequate 00 cantral because blouers-prov$ded are too large

With fl~ting aerators, repeatedW’eakirtgof cablesuhen opetited
on intermittent bas~s

Hlth submergedturt!~eaerators.repeateddomthe due to bearing
and shaft faflure

Surface aerators that do ;ot prov~de a~equate bottommdxfng~!!a
deepoxldattondltch

Inadequate freeboard for splashlng wfth surface mechanical
aerators

Brush aerators provldgd In cold cltmteutthout lcefmotect~on

Icing problems @th surface mechanical aeratars

Rag accumulation ”on’swfacer iechanlcal aerators. . .

Inadequate 00 control

Trfcklfm Filters.

Recirculation only through prhamclarlfler

Inadequate capacity of trfcklimg Hlteranas , .

Poor flow splitting totrickllng filters

A8F Tower
,

- Inadequately sized far organic load

- Undersized PIJMJ carryhg tower underflow back to reclrcul.atf.pnt ank

- No flexibility to vary percent touer
recircqlatfon tank

- Sludge return and tower recycle flou are
pfpe, wMch Ilmfts their volwne recycled

underflow returned to

directed into the same

No fltimeasurement an d~rect recycle flwaraund tower

o
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- No positive flow splitting to varfous trains

- No access provided through covers to take dissolved oxygen
measurements . .

- Inaclequateshaftdesign causes excessive downti&

Seconds rv Clar~f4ers

Poor flow.$p?lttlng to clarifiers

Poor develo~mentof surface area with weirs

Sludge, scraper mechanism directing countercurrent to wastewater
flow

Hydraulically connected clarifiers not. of the same elevation
causes unequal flow splitttng

Freez$ng during cold weather

Inlet and outlet’on circumference, a large diameter, a large
design overflow rate, .and failure to consider process recycle
flows cause probleais with hydraulic washout of solids

Scum returnedt operation, basin; no ulthnate disposal of scum

WnMned.pr imary and final clarlfler unit allows mixing of two
wtth scraper mechanism

Hydraulic restriction causes submerged overflow weirs”
. .

Short-circuiting due to Inlet baffle construction

Placement of trickljng fflter recirculation drawoff overloads
finalclarlfier

Weirs on single launder not balanced to pull evenly from each side. .

No skinmrlng device

Shallow depth p&notes thin underflow concentrations and solids
washout
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APPENDIX H (Continued)

O,’

,.
Constant-speed centrifugal pumps make it d4fficultte adjust flow

Overstzed constant-speed pumps jmovlded

Return sludge flow not vis$ble at anypotnt

No measurement

Single. pucap retumlng from awltlple clarifiers; balancing return
flow diff~cult -

Variable-speed retji pumps too large even at

.

lowest setting

Plugging of telescoping valves at lower flows

Sludgereturned” toa point near the outlet of the aeration basin

Not accessible for samplln~ “ -

Plplng prohibits return sludge flow” for several hours while
sludgets being removed from the aerob$c digestek

Measurement wfth”’900 V-notch weir not sensitive enough fo; ~
neededfl~ad$us~nt$

Overstzed pump on theclockdraws down final clarifier, then
hydraulically overloads aeration basin

Waste pfplng and appurtenances require excess return rate to
accomplish wasting

Stflllng box ahead of V-notch weir too small

Location of return measu~ement requires operator to walk out-on
narrow wall over basins, resultlng fn unsafe working condlt~ons

Sludge return from clarifiers controlled by plug valve Into wet
well. Cxcess.operator time required to match variable-speed pump
with tialve-controlled rate

Return adjustment requires alternate ope~tfon of pump from first
clartfter, second clarlfler, and both clarifiers to set desired
total return

Partfal pl~gg~ng with rags of butterfly valve used for return
sludge flow control

Rapid withdrawal sludge removal des~gned without sampltng or
adjustment capability from various Ports
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APPENDIX H (Continued)

Pol+shina Ponds

- NO @Olldbypass

- Sludge wasted to polishing pond

- Pond located after

Chlorination

.-

Chlorine diffuser
at fnlet ;..,

.;

dlsinfecti’on

located at center of contact tank rather than

Chlorine diffuser locatedat outletof contacttank

Single contact tank prottib~ts disinfection durfng cleaning and
discourages cleaning of contact basin

Rotometeron chlorinator too large for present application

Poor mixing

Chlorine dosage paced”by effluent flow, but filter backwash’ water
removed “from codibined contact-backwash storage tank shuts off 9
chlorination until It $s aga”in filled and discharging

Inadequate chlorlne contact time in outfall pipe

NO depth control device on contact tank results in ~nadequate
contact time and short-circuiting

Short-circult~ng over baffles during high flows “

Short-circuiting-due ~o inlet design

Mastinti CaDabilitv

- ldo digester or sludge holding facility; inadequate drying beds

.
- Downtime of ~xotic ~’lUd9e treatment faclllty causes Inadequate

wasting

- %lastfng capab~lity only from mixed liquor requtres excessive ~~
waste volume

- Insufficient wast3ng capacity

- Sludge lagoons undersized
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APPENDIX H (Continued)

- No waste flow measurement

- Part~al plugging of-waste pump prevents use of pumping rat~ to
calculate .uaste volume . .-.

- Valve choice for directing return sludge to uaste requlms excess
operator time

- Undersized uaste pump

Sludge Holding Facilities

- Odors from ur?aerate~>~ncovered sludge stomge

- Undersized storage capacity given ulthate.
Iidtations

- Potential gas buildup problem with covered;
storage

/leroblc Ofaesters

sludge disposal

unaerated sludge

High gr6undwate.r. ’and pressure relief “valve prevents batch
operation .

Inadequate alr supply

Inadequate supernating capability

lJ’nderslzM

P&p used for sludge removal prevents thickening of sludge

Small digesters- and mfnimum freeboard make feam co.ntai~nt
difficult

Freezing problems

Coanton uall with aeration basin structurally insufficient to
allow batch operatton

Provided ulth ‘automatic- supemating device that cannot uork

Anaerobic Diqesters

Inadequate supematant drawoffs

Uith multiple units, inflexibility to uaste to desired primry
dfgester
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W“PENDIX H (Continued)

- Plugging problem between “bottomof primary digester
second-stage digester

- Hater seal on sludge recirculation pump loads digester with
water

and

cold

- Sludge pumping line from clarifier plugs prevents digester
loading at concentrations above about 6 percent”

- No gas meters

- No mixing
--:..,.

- Cold dige~ter produces poor supernatant quallty and poor digestion

- Single gas meter for two digesters

- Llnlnsula$ed heatfng pipes outside

- Truck ramp too steep for use durfng wfnter

- Excessfve”malntena~ce on $Iutige ”fncineration facilities

- Insufficient sludge d~iiig lagoons

- l’)lsposal of sludge In pollshlng lagoon

- Truck capac~ty too small for sludge produced

- Insufficient drying beds for wet or cold weather operation

- Land application.not
“ no alternate disposal

LaboratoryFacilities

.

‘-

“possible during certain times of the year:
or storage

Vibrations prevent use of scale

Inadequately equfpped

Ihunidlty difffcult to work in and hard on equipment

Nolse. from blowers limits usability

Poor Ilghtlng

Insufficient floors pace
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APPENDIX H (Continued).

- Stablllzatlon of sludge ulth chlorine releasgs heavy metals to ~
recycled.supernatant

- Wooden gates In flow dlversjon structure swell and cannot be
removed

- MO alltomatlc restart after power outage “ “

- Butterfly valve used between mixed llquor and fina~ effluent
leaks mixedliquor Into effluent

-“ Underdzed rawll?~;pumps “

. .

*
.

?
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Front Matter

Warning Page

APPENDIX X
TABLE OF CONTENTS

WWTP -SYSTEM OPERATING MANUAL

for Potential Dangers
Title Page
Foreword
Table of Contents
List of Tables
List of Figures

List Appendices

Abbreviations and Acronyms

Chanter 1 - Introduction

Manual Contmts and Users’ Guide

Treatment Plant Design Intent

Overall System Design Data

Figures Site Plan
Wastewa~er System Process Diagram(s)
Sludge System Process Diagram(s)

Tables System Design Data
Master Index of Subject Matter (all manuals)

Cha~ter 2 - Standard O~eratinq Procedures

Standard Operating Procedures for all Processes
Daily Process Monitoring and Data Collection
Sheets for all Processes

Chapter 3 - Process Troubleshooting Procedures

Troubleshooting Procedures for all Processes

Chanter 4 - Unit Process Descri~tion and @eration
(Typical for Process Chapters)

Functional Description of Process
Process Design Expectations
Relation to Other Processes
Process Theory
Equipment Operation
Controls, Interlocks and Instrumentation
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APPENDIX I (Continued)

Routine Operation and Operating Procedures .

Emergency, Alternate and Manual Operation
Process Monitoring, Laboratory Testing and Data
Collection

Startup, Normal Shutdown, and Emergency Shutdown
Procedures

Equipment Monitoring, SCartup, Shutdown, and Isolation

Process Troubleshooting

Safety and Housekeeping (Specific Procedures for This

Process)

Figures-Process Flow Diagram with ~ected Values

Piping Schematic Diagram (Color ‘Coded)

Process and Eguipment Layout, Control Location

Other Plan and Elemtion Views as Needed

Tables - Process Capabilities and Limitation

Desigr.Data for Equipment Layout, Control

Location

Co~trol and Instrument Settings (as
-appropriat~)
Troubleshooting
Data Collection and Monitoring Forms
Valve Position for Various Operating Modes

Chapter 5 - Discharae Requ irements and Effluent Monitoring

Summary of Discharge Requirements
Monitoring Program to Verify Compliance

Tables Discharge Requirements
Monitoring and Testing Schedule

Chabter 6 - Samnlina and Laboratom Procedures

Sampling Procedures
Significance of Wastewater Testing .
Laboratory Testing

..

Table Approved Analytical Procedures

Staffing Requirements

o
Chapter 7 - Staffinq
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APPENDIX I (Continued.)

Job Description Summary
Training and Certification

Table Staff Title and Number

Chanter 8 - Safetv and Housekeeninq

General Safety Procedures
Housekeeping Procedures

Chapter 9 - Emeraencv Operation

General Procedure for Emergencies”
Standby Power andAiternate Utility Sources

Table-General Emergency Response Procedures

Appendix A Discharge Requirements and Stream Standards
B Job Descriptions
c Wastewater Analytical Procedures

D Process and Instrumentation Diagrams

E’ ‘Process and Equipment Design Data
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APPENDIX J
TABLE OF CONTENTS

EQUIPMENT ~CE

Front matter

Title Page
Foreword
Table of Contents (listing vendors’
section number)

ChaRter 1 - Introduction

Purpose
contents
User’s Guide

AND REPAIR MANUAL

literature by manual

Chanter 2 - Master Eau irxnent List (MEL)

Equipment Name
Identification Number, Tag or Code
Construction Specification Section Number
Manufacturer Address and Telephone
Local Representative Name, Address and Telephone
Manual Section Number

Chanter 3 - Maintenance Management Svstem

Purpose
Maintenance Program Elements

Responsibilities
Preventive and Corrective Maintenance
Maintenance Materials
Recordkeeping

Sample Recordkeeping Forms

Chanter 4 - Auxiliau Svstems

Functional Description
Design Intent and Performance Capabilities
Relation to Other Systems ~
System and Equipment Operation
Controls, Interlocks and Instrumentation
Routine Operating Procedures
Emergency, Alternate and Manual Operation
Startup and Shutdown Procedures

.
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APPENDIX J (Continued)

Troubleshooting
Safety and Housekeeping
Figures- Schematic ‘Diagrams

System and Equipment Layout, Control Location

Tables- Design Data

Control and Instrurnmt Settings
Troubleshooting

Valve Schedule and Function

Chanter 5 - Vendor Literature (one section ner eauimnent item

listed on the MEL)

Function
Operating Characteristics
Limiting Conditions
Startup and Shutdown
Normal and Emergeficy Operation
Controls
Safety during ‘Opexation and Maintenance
Preventive Maintien~ce and Schedule
Corrective Maintenance
Troubleshooting
Lubrication and Alternate Lubricants
Required Tools
Recommended Spare Parts
Electrical and Control Schematics
Warrtity
Test Data and Approved Shop Drawifigs
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REFERENCES

NOTE : THE FOLLOWING REFERENCED DOCUMENTS FORM A PART dF THIS

HANDBOOK TO THE EXTENT SPECIFIED HEREIN. USERS OF THIS HANDBOOK

SHOULD REFER TO THE LATEST REVISIONS OF CITED DOCUMENTS UNLESS

OTHERWISE. DIRECTED.

FEDERAL/MILZTlU3Y SPECIFICATIONS, STANDARDS, BULLETINS, HANDBOOKS,

AND NAVIFAC GUIDE SPECIFICATIONS:

Unless otherwise indicated, copies are available from the Naval
Publishing and Printing Service Office (NPPSO), Standardization
Document Order Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-HDBK-XXXX Wastewater Design Handbook

MIL-HDBK-= WasCewater Operations and Maintenance

(O&M) Hendbook

AIR FORCE REGULATIONS,’MANUALS, INSTRUCTIONS, AND GUIDES:

Unless otherwise indicated, copies are available from the Air
Force Publications Distribution Center, 2800 Eastern Boulevard,
Baltimore, MD 21220-2896.

AFI 32-1032 Planning and Programming Real
Property Maintenance Projects Using
Appropriated Funds

AFI 32-7002 Environmental
system

EnvironmentalAI’I 32-7061

m 88-11

AFMZAIN 65-506

Domestic

(vol. 3)

Economic

Information Management

Impact Analysis Process

Wastewater

Analysis

Treatment

154

Downloaded from http://www.everyspec.com



.

m MIL-HDBK-353

Unless otherwise indicated, copies are
~XOOkS AFB, ‘TX 78235.

available from AFCEE/~,

Air Force Project Manager’s Guide for

Design and Construction s

CTL 90-1 Management of the MILCON Planning and
Execution Process

Unless otherwise indicated, copies are available from AFCESA/CES,
139 ~dall AFB, FL 32403-5319.

Environmental Compliance POM Handbook

ETL 88-4 R&M Design Checklist

ETL 89-2 ., Standard Guidelines for Submission of
Facility Operating and Maintenance

Manuals .

0,,,; ETL 95-2 Preparation of Requirements and.
. Management Plan (RAMP) Packages for

Military Constnction (MXLCON)
Program Projects

U.S. ARMY CORPS OF ENGINEERS REGULATIONS:

Unless otherwise indicated, copies are available from the U.S.
Army Corps of Engineers Publications Depot, 2803 52nd Ave.,
Hyattsville, ND 20781.

ER 1110-345-723 Engineering and Design Systems
Commissioning Procedures

ER 25-345-1 Systems Operation and Maintenance
Document
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OTHER GOVERNMENT DOCUMENTS AND PUBLICATIONS:

A-106 Federal ‘Agency Pollution Abatement
and Prevention Project Plan (Office
of”Management and Budget Circular
available through Federal
Register/Depository Libraries)

Unless otherwise indicated, copies are available from” the U.S.
Department of Commerce National Technical Information Service
(NTIS), 5285 Port Royal Road, Springfield, VA 22161.

EPA 430-99-74-001

EPA 625/6-84-008

Technical Bulletin: Design Criteria
for Mechanical, Electrical, and Fluid
System and Component Reliability
(NTIS NO. PB-227-008)

EPA Handbook for Improving POTW
Performance (NTIS No. PB 88184007)

‘Unless otherwise indicqted, copies are availqble from Education
Resource Information Center, 1200 Chambers Road, Room 310, a

COIUMbUS, OH 43212.

PB 85231165/AS Infiltration/Inflow - 1/1 Analysis
and Project Certification

,.,,.,-.
PB-215-494 Federal Guidelines: Design,

Operation and Maintenance of
Wastewater Treatment Facilities, FWQA

NONGOVERNMENT PUBLICATIONS :

WATER ENVIRONMENT FEDERATION (WEF)

Design of Municipal Wastewater Treatment Plants (Vols. I & II),
WEF Manual of:Practice No. 8.
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AMERICAN SOCIETY OF CML ENGZNEERS

Design of Municipal Wastewater Treatment Plants (Vols. Z & ‘II).,

Manual and Report on Engineering Practice,’ NO. 76.

(Available from ASCE, 345 East 47th St. , New York, New York
10017-2398 or from WEF, 601 Wyethe St., Alexandria, Virginia.
22314-1994.)

AUTHORED PUBLICATIONS: . .

Hydromantis, Inc. CAPDET-PC: A Combuter Proqram for the Desiqn “
and Cost Estimation of Wastewater Treatment Facilities.

Hamilton, Ontario.

Oneration of Wastewater Treatment Plants: A Field Studv Traiminq
Procrram. Prepared by California State University, Sacr~entor
Department of Civil Engineering, for the EPA. 1990.

.
.
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GLOSS2d?Y

“Abbreviation Definition

or Acronvm

A-E Architect-Engineer

AFCEE Air Force

AFCESA Air Force

AFFARS Air Force

Center for Environmental Excellence

Civil Engineering Support Agency

Federal Acquisition Regulations

ASCE

BCE

BCP

CA

CEC

CES

CEV

CM

DA

DI

DM

DMEL

EA

supplement

American Society of Civil Engineers

base civil engineer(ing)

Base Comprehensive Plan

Construction Agent

Directorate of Military Construction

Syst~s’Engineering Directorate

Directorate of Environmental Quality

Construction Manager

Design Agent

Design Instruction

Design Manager

design master

‘environmental

ECAMP Environmental
Program

EIAP Environmental

EM environmental

equipment list

assessment

Compliance Assessment and Management

Impact Analysis Process

impact statement

o

EOM&RM Equipment Operating, Maintenance, and Repair

Manual
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EPA

FWQA

GEE

1/1

LCC

MAJCOM

MILCON

Nov

NPDES

oaf
OM’’I’AP

P&I

Pc

PD

PI ‘

POTW

R&M

SOPS

WWTP

. .
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Environmental-Protection Agency .

Federal Water Quality Administration/Act

Government-furnished equipment

infiltration/inflow.

life-cycle cost

major command

master equipment list

military construction

notice of violation

National Pollutant Discharge Elimination System

operation and-maintenance

Operations, Maintenance, and Training Assistance
Program

process’and instrumentation

predefintion conference

project definition

Planning Instruction

publicly owned treatment works

reliability and maintainability

Requirements and Ma.nag-ent Plan

standard operating procedures

Water Environment Federation

wastewater treatment pltit
~
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