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COMMITTEE REPORTS

GOVERNMENT AFFAIRS A
Betty Antebi Taylor - :
Regulatory Update .~

On November 8, 1 9?:, the TNRCC proposed amend-
ments to Chapter 317, Design Criteria for Sewerage
Facilities. The purpose of the amendments is to reduce
the number of plans and specifications required to be sent
to the TNRCC for their review. Under this proposal,
persons subject to the submittal requirements of Texas
Water Code Section 26.034, would initially only be re-
quired to submit to the TNRCC summary information re-
garding a proposed wastewater collection, treatment or
disposal project, eliminating the burden of submitting de-
tailed technical information and blueprints.

On October 7, 1996, EPA issued a Notice and Request for
Comments an a number of options to standardize facility
data reporting. This is the first step EPA is taking to
streamline and consolidate EPA's collection and mainte-
nanice of environmental data. EPA is considering options
for establishing a national standard for the reporting and
maintenance of information regarding the identification
of facilities that are subject to federal environmental re-
porting and permitting requirements. Comments are due
on or before December 23, 1996,

Legisiative Update

The State of Texas 75th Regular Legislative Session
will convene on January 14, 1997, As of December 9, 1996,
277 House Bills and 119 Senate Bills have been filed. To
date there have not been any bills filed relating to
wastewater issues. We will be monitoring this session for
bills impacting the wastewater industry. Updates will
be provided in future issues of the Pigeline.

Upcoming Meetings

Water Environment Federation 1997 Washington
Briefing, March 18-19,1997, Sheraton Suites, Alexandria,
VA. Contact: Jim Sullivan, WEF Manager of State and
Regional Affairs 703/684-2436

WEF/ABA/EPA Clean Water 97 Video Conference,
May 29, 1997, Numerous locations throughout the U.S,,
Contact: Jim Sullivan, WEF Manager of State and
Regional Affairs 703/684-2436

We are actively recruiting members for WEAT's
Government Affairs Committee. If you would like to be-
come a member of this Comunittee, or if you need addi-
tional information contact Betty Antebi at (214) 670-3213,
E-mail: bantebi@dwu.ci.dallas.bx.us. We look forward to
hearing from you!
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INTERNATIONAL LIAISON
Fernando Roman

Update on Status of Water and Wastewater
Operator Training Activities Between the
United States and Mexico

The Water Environment Association of Texas and the
Texas Section-AWWA have been administering a 5-year,
$100,000 EPA grant each for operator training activities
in Mexico. Two seminars have been conducted to date, ane
in Piedras Negras, Coahuila, Mexico, where 16-hour
chlorination and water laboratory classes were imparted,
and one in Monterrey, Nuevo Leon, Mexico where 8-hour
basic water and basic wastewater classes took place.

The training sessions have been successful in the quality
of the teaching, but have come short of the time needed to
gualify them for certification. After extensive discussion
with officers from the Mexican organization Sociedad
Mexicana de Aquas (SMAAC), and Asociacion Mexicana
de Aquas (AMAAC), we concluded that the Texas format
{20-hr designated courses} would not be the most effective
way to provide the aid, given the shortage of Spanish-
speaking instructors. Instead, the group decided to ap-
proach the training with a site-specific objective,
whereby a facility in Mexico is identified and American
experts in the field are matched to the facility; some
Spanish is still necessary, but the emphasis changes,
from language first, to expertise first.

The grants provide for all training needs, including
travel expenses and a reasonable fee for the instructors;
although WEAT and AWWA strongly encourage volun-
tary services. A plan is under development to establish
the qualifications and criteria for the selection of appli-
cants on an as-needed basis.

NOMINATING
Gordon Koblitz

The Nominating Committee Wants YOU!

Time again for us to seek our most talented and deserv-
ing members as potential nominees for the 1997-8 WEAT
Vice President and Director positions. The Nominating
Committee (Gordon Koblitz, Stephen fenkins, Joe King,
Mary Evans and Carolyn Ahrens) needs your input by
January 31. Call or send your nominees name and prefer-
ably, a short bio describing their qualifications, WEAT
activities, and any other supportive comments. We will
present our "slate” for consideration in the March
Pipeline. Members will have the opportunity to vote at
our WEAT business meefing during the Annual Conference
in April. More details will follow in the next Pipeline,
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Effective date: Murch 3, 1967

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Permanent Ruie Change

Chapter 317
Design Criteria for Sewerage Svstems’
§3i7.1

Bumgses This change transminial provides a new adoption to the Texas Natural Resource Conservation
Commission (TNRCC) Volume of Permanent Rules,

Explanation. The TNRCC adopted amendments to §317.1 relating to the General Provisions of the Design
Crteria for Sewerage Systems. Section §317.1 is adopted with changes 1o the proposed text as published
in the November 8, 1996, issue of the Texas Register (21 TexReg 10961). Please replace the existing
chapter with the atached. A new index and history page are attached reflecting any changes brought about
by this adoption.

Effectof Change The purpose of the amendments is to greatly reduce the volume of plans and specifications
that are required to be submitted to the executive director and to eliminate notification procedures for
municipalities which qualify as plans ard specifications review authorities. These changes are necessary to
allow lirnited staff’ resources to focus on those plans and specifications which need staff review because of:
a proposed innovative technology; 3 history of compliance problems; special considerations associated with
the stream segments which will recetve the effluert discharge; and where no qualified municipalities exist
1o review plans and specifications pursuant to House Bill 1826 (74th Legislative Sesston).

Addidonally, the rules provide that those persons subject to the submittal requirements specified in the Texas
Water Code, §26.034, will initially only be required to submit a summary 10 the executive director, which
includes wformation regarding proposed wastewater coilection, greatinent, or disposal proiects. This
summary submittal requirement will eliminate the burdens associated with sending in detailed technical
information and blueprints to the agency when no agency review will be performed. The actual plans and
specifications, and enginesring report will remain on file with the project originators and be available for
TNRCC inspection. These amendments also more clearly recognize qualified municipalities as review
authorities for wastewater collection system plans and specifications, As with the existing rules, such projects
reviewed and approved by municipalities will not be subject 1o any submittal or review by the executive
director.
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CHAPTER 317 : DESIGN CRITERIA FOR SEWERAGE SYSTEMS

§317.1. General Provisions.

{a} Purpose. These design critenia are minimum guidelines to be used for the comprehensive
consideration of domestic sewage collection, treatment, or disposal systems and establish the minimum
design criteria pursuant to existing state statutes pertaining to effluent quality necessary to meet staie water
quality standards. These criteria are intended to promote the design of facilities in accordance with good
public heaith and water quality engineering practices. These criteria include the minimum requirements fora
preliminary engineering report which provides the general engineering concepts underlying the proposed
project as well as the final engineering report detailing the fully developed project along with related plans
and specifications,

{1} Authority for Requirement. The Texas Water Code prescribes the duties of the Texas
Natural Resource Conservation Commission (commission) relating to the controt of pollution including the
review and approval of plans and specifications for sewage disposal systems. This authonty is found in
Texas Water Code §§5.013, 12.081-12.083, 15,104, 15,114, 26,023, 26.034, 49.181-49 182, 54024, and
51.333.

{2) Review of plans and specifications. Plans and specifications shall mest the design
criteria and the operation, maintenance, and safety requiremenis for the proposed project as provided by this
chapter. Appruval given by the executive director, ora pamicipating municipality with review authority as
provided for in paragraphs (5) and (6} of this subsection, shall not relieve the sewerage system owner or the
design engineer of any liabilities or responsibilities with respect to the proper design, construction, or
authorized operation of the project in accordance with applicable commission rules,

{3) Submittal requirements.

{A) "Sanitary sewer collection system projects,” which will be constructed within
the jurisdiction of a municipality which perfonns technical reviews of sanitary sewer collection system
projects under the Texas Water Code, §26.034, and which are not prepared by the staff of a municipality,
need not be submitted to the agency for review,

(B) “Sanitary sewer collection system projects,” which are prepared by the staff of
a municipality, which will be constructed within the jurisdiction of a municipality which performs technical
reviews of sanitary sewer collection system projects under the Texas Water Code, §26.034, and where the
entire project falls into one or more of the categories outlined in items (i) through (iii) of this subparagraph,
need not be submitted to the agency for raview.

() Any conventional gravity sewer cotlection system lines less than 1,500
linear feet in length which are extensions 10 existing systems where the existing system has been completed
and in operation at least six months;



W&x

Texas Wamral Resource Conservayon Conmumussion Page 2
Chapter 717 - Design Cotena for Sewerage Svsiems

{iiy Any duplex lift stations which have a firm pumping capacity of less
than 100 gallons per mitiute;

(i} Any conventional gravity sewer piping less than 12 inches in diameter.

{C) "Domestic wastewaler projects” which receive a technical review and approvat
from a state agency other than the comunission need not be submaitted to the agency for meview, ift

{i} the review is performed under the supervision of a professional engineer
registered in the State of Texas, the review ensures that the project complies with this chapter, and the state
agency has requested that the commission not perform technical reviews of a wastewater project or category
of projects; ot

(ii} the state agency has been granted review authority in liey of the
commission under state law.

(D} A summary transmittal letter shall be submuttad, by certified mail, to the
Wastewater Permits Section, and to the appropriate commission regionaj office, for all wastewater projects
constructed in the Swate of Texas, which are not exempted from the commission’s submittal requirements as
detailed in subparagraphs (A}, (B), or {C) of this paragraph. If the executive director does not notify the
person who submitted the summary that a review will occur, under subparagraph (E) of this paragraph, the
project is deemed approved. The information in the summary shail be signad, dated, and sesled by a
professional engineer registered in the State of Texas. All summaries shall include, at a minunum:

(i) the name and address of the design firm,;
(ii} the name, phone number and facsimile number of the design engineer;

(iii) the county(s) in which the project will be located with an ideatifying
name for the project;

{iv) the name of the entity which proposes 10 own, operate, and maintain
the project through its design life; -

(v) the permit name and permit number of the relevant wastewater
treatment facility;

(vi) astatement verifying that the plans and specificatons are in
substantial compliance with ail the requirements of this chapter and which states that any deviations from the
requirements are based on the best professional judgement of the registered professional engineer who
prepared the project plans and specifications and final engineering design report; and

(vii) a brief description of the project scope which inchudes the specifics of
the project. a description of deviations from the requirements of this chapter, including the use of non-
conforming or innovative technology, and an expianation of the reasons for such deviations,
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(E) Any project. for which a summary is submutted. is subject to review by the
executive director. Factors 1o be used 10 determine whether a review will be performed include. but are not
limuted to, whether or not a nonconforming or wnnovative technology is being proposed. the stream Segment i
which the project is located. and the applicant's compliance record. [f the executive director chooses to
review a project the design enginezr will be notified in writing or by facsimile of the executive director's
intent to review the project, within ten days of receipt of the summary. Upon receipt of the notification of
intent 1o review, the design enginesr shall submit 1o the executive director a complete set of plans and
specifications and a complete final engineering design repont. These submined materdals shall be sufficient to
satisfy the executive director that the project is in compliance with this chapter. 1f the executive director
reviews a project, any approval may be granted under paragmph (4) of this subsection. Construction may not
commence until approval has been obtained.

(F) A complete set of plans and specifications, the final version of such plans and
specifications with engineer's certificanon. a complete engineering design report, all change orders and test
results, a copy of the written summary submitted to the executive director, and any written approvals granted
by the executive director, a municipality, or another state agency, shall be maintained and kept by the
permittee, or for collection system projects, person(s) responsible for management of the collection system,
for at least three years from the date the engineer certifies to the executive director that the project is
complete. These materials shall be submitted to the executive director, another state agency, or municipality
upon request. Such materials must be readily available for inspection by the execurive director’s staff upon
request during regular businzss hours,

{4} Types of approval. Regardless of the type of approval, constructed facilities when in
operation are required 1o pruduce the quality of effluent specified in their discharpe permit(s). The types of
approvals described in subparagraphs (A) through (C) of this paragraph will be utitized by the commission or
any other review authority.

(A) Standard approval. Plans and specifications found o comply with ali
applicable parts of these ctiteria and to conform to commeonly accepted sanitary engineering design practices
shall be approved for construction.

> (B) Approvals of innovative and nonconforming technologies.

(i) Techmwlogies considered to be nonconforming or innovative include
ones not conforming to or addressed in the design criteria of this chapter.

(ii) If an approval for nonconforming or innovative technologies is
requested, engineering proposals for processes, equipment, or construction materials not covered in these
criteria shall be fully described in the submitted plaoning materials and the reasons for their selection clearty
outined. Processes considered to be nonconforming or innovative should also be supported by results of
pilot or demonstration studies, Where similarty designed full scale processes exist and are known to have
operated for a reasonable period of time under conditions similar to those suggested for the proposed design,
performance data from these existing full scale facilities shall be required to be submitted to the executive
director in addition to, or in lieu of, pilot or small scale demonstration studies. Amy warranties or
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perfermance band agreements offered by the process. equipment. 0r material manufacturers shall e fully
descnbed in the request.

(i) Approvais of processes. equipment. or construction materals w hich
are considered to be innovatve or nonconforming will be granted only in cases where the commission ar
review authonty detemmings, after an engineering evatuauen of the supporting information provided in the
submitting engineer’s design repon, that the technology will not resuit in a threat to public health or the
¢nvironment.

{iv} The executive director or review authority may require the
manufacturer or supplier to obtain and furnish evidence of an acceptable two-year performance bond from an
approved surety which insures the performance of the innovative or nonconforming technology. The
performance bond shall cover the cost of removal or abandonment of the innovative or nonconforming facility
and equipment replacement with previously agreed upon facilities or equipment, and all associated
engincering fees necessary for the removal and replacement.

(v) Approval of innovative and nonconforming technotogies may include a
condition which states that afier some predetermined period of time after the installation and startup of the
innovative or nonconforming technology, requiring an engineering report to be submitted after start-up,
detailing the performance of the nonconforming or innovative technology. The engineering report shall
include unbiased calculations and data supporting the technology’s performance; and wrinten subminals from
the design engmeer and permittee which state that the nonconforming or innovative technology has satisfied
its manufactrer’s claims.

(Cy Conditional approval. The executive director or review authority mav grant
approvals which contain detailed conditions, stipulations or resictions. Examples of such conditions and
stipulations include, but are not limited to, westing requirements, reporting requirements, operational
requirements, and additional installation and design requirements which may be necessary to ensure
compliance with this chapter, Any conditional approval granted may be issued for a specific set of flow
sifuations, wastewater characteristics, and/or required effluent quality. If a conditional approval is granted,
both the sewage system owner amd design engineer, as appropriate, shall be responsible for ensuring that the
approval conditions outlined by the commission or review authority have besn met,

{5 Municipalities performing technical reviews of sanitary sewer collection systems under
Texas Water Code, §26.034, within %0 days of the effective date of this rule and/or within 90 daysof a
boundaries change, shall submit maps to the agercy's Wastewater Permits Section detailing the boundaries of
the review authority. If a municipality decides to perform technical reviews of sanitary sewer collection
systems after the effective date of this rule, the municipality shali submit maps detailing the boundaries of the
review zuthority, within the thirty days before starting these reviews. If at any time a municipality, which has
chosen to implement this review authority, decides w cease review of sanitary sewer collection system plans -
and specifications, the municipality shall notify the executive director within thirty days of the date on which
the final plans and specifications review is expected 1o be performed. In order to meet the standards specified
in the Texas Water Code, §26.034, municipalities shall incorporate the items detatled in subparagraphs (A)
through (E) of this paragraph into their review programs:
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(A} The muncipality 's review and approval process shall ensure compliance with
the rules of thus chapter.

(B} All reviews performed by an emplovee of the muricipality shall be conducted
by a professional engineer, registered in the State of Texas. or the emplovee conducting the review shall be
under the direct supervision of a professional engineer. registered in the State of Texas. who is ultimarely
responsiole for the review and approval of each collection system submitted and installed in the
municipality ‘s jurisdiction.

(C) The responsibie review engineer shall be either an emplovee of the reviewing
municipality, or a consultant to the municipality, separate from the private consulting firm charged with the
design work under review. For purposes of this section, the term "separate” means that the responsible
review engineer is ot empioyed by and does not recerve compensation from the private consulting firm and
from any of its parent companies. subsidiaries or affiliates charged with the design. The municipality shall
provide on request documentation of its agreements with private consultants sufficient to allow the agency to
audit its comphiance with this subsection.

(D) A participating municipality may review and approve engineering reports,
plans and specifications only for projects which transpont primadly domestic waste within the boundaries of
jurtsdiction of that municipality. For each pmiject approved for construction, the municipality shall issue an
approval letter or other indication of the approval which clearly details the project baing approved.

(E} The municipality shall maintain complete files of all review and approval
_ activities carried out under its authority and shall make any existing project files available to the commission
upon request and/or during audits performed in accordance with paragraph (6) of this subsection.

(6} The executive director may perform periodic audits of the review and approval process
of municipalities which perform technical reviews of sanitary sewer collection systeras in Hew of the
commission. to ensure that the projects approved by the municipalities are in compliance with this chapter.

If the executive director decides to perform an audit of a municipality's review and approval process, the
executive director will provide the municipality with a miniraum of five working days advance notice of the
pending audit. The executive director may, for auditing purposes only, review specific projects which have
previously been approved by the review authority. The municipality shall provide to the executive director,
on request, documentation of all agreements between the private consultants and the municipality, which
relate to the wastewater collection system review program. If the executive director finds through reviews of
specific projects or through audits of the municipality’s review and approval process that a municipality's
review and approval process does not provide for compliance with the minirmum design and installation
requirements detailed in this chapter, the review and approval authority shail address these findings within a
time established by the executive director. [f compliance cannot be achieved, the review authority shail be
voided for that municipality. If such authority is voided for a municipality, the executive director shall notify
the municipality in writing and shall include the justification for voiding the authority of the municipality. If
the authority of a municipality is voided, all new projects proposed to be constructed within that
municipality’s jurisdiction shall be submitted to the executive director in accordance with paragraph (3XD) of
this subsection.
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by Preliminary engineering repornt.

(1) Definition. The preliminary engineering repon shalt form the ¢onceptual basis for the
collection. treatment, and/or disposal system proposed. This document shall bear the signed and dated seal of
the registered professional engineer responsible for the design,

{A) For projects meeiving U5, Environmental Protection Agency construction
grants assistance. a facility plan may serve as the preliminasy engineering report. '

{B) For all other projects, a preliminary engineering report proposing processes,
methods, or procedures may be submitted as early in the planning stage as is practical. Submission of a
preliminary engineering report at this point is only necessary to resolve any potential disagreements between
the design engineer and the commission regarding the essenual planning information, design data. population
projections. and other requirements of the commission. Agreement is desirable to eliminate delavs or incon-
veniences and to avoid the possibility of having 1o revise the final plans and specifications.

{C) The preliminary engineering report may be merged directly with the final
engineering report to produce 4 single engineering report at the discretion of the sewerage system owner,

(2) Generat requirements, The following is required for each project as applicable.

{A) A brief description of the project with maps showing the area to be served,
general location of proposed improvements, water and wastewater treatment plant sites, existing and
proposed streels. parks, drainage ditches, creeks, streams, and water mains shall be provided. The drainage
area should be defmed clearly, either by contour map or otherwise. Where a contour map is not available to
the community, one should be obtained and the cortouss should be shown at intervals of not more than 10
feet. The maps and plans shall be reproduced on paper not langer than 24 inches by 36 inches in size;
however, where variations are necessary, all sheets shall be uniform in size.

(B) The domestic population of the area (o be sarved (present and projected) and
design population of the project shail be inciuded.

{C) The names of industries contributing any significant wastes, types of industry
(Standard Industry Codes), volume of wastes, characteristics and stength of wastes, population equivalent,
and other pertinent information shall be included. It should be emphasized that if significant amounts of
wastes other than mormal domestic sewage are o be treated at the wastewater treatment plant, sufficient data
omn such wastes must be presented to allow an evaluation of the effect on the treatment process. This would
include but not be fimited to heavy metals and toxic materials such as polychiorinated biphenyl's, organic
chemicals, and pesticides.

(D) The preliminary engineering report shall inchude the technical information
described in §317.10 of this title {relating to Appendix B - Land Application of Sewage Efftuent) for ail
overland flow projects.
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13} Collection svstem. The following information shall be provided in the preliminary
engineering report if applicable to the poject.

{A) Preseru area served and future areas 1o be senved,

{B) Terrain data in sufficient detail wo establish general 10pographical features of
prasent and future areas to be served:

(Cy Lift stations existing and/or proposed,
{D) Effect of proposad system expansion on existing system capacity: and

{E) Amount of infiltration/inflow existing and anticipated, and how it is 1o be
addressed in the collection system design.

{(4) Treatment plant, The following information is required in a preliminary engineering
Teport.

(A) Quantity and quality of existing sewage influent and changes in the
characteristics anticipated in the future. If adequate records are not available, analyses shail be made for the
existing conditions and such information included in the repont,

{B) Design and peak flow rates being considered and the design period. Design
flow is defined as the wet weather maximum 30-day average flow. Therefore, when determining design flow
rates, consideration must be given to flows during periods of wet weather in order to assure consistent
compliance with discharge permit volume and quality limitations. Peak flow is defined as the highest two
hour flow expected to be encountered under any operational conditions, inchuding times of high rainfall
{generally the two year, 24 hour storm is assumed) and prolonged periods of wet weather. For new svstems
the peak flow to average annual flow ratio is normally in the range of three - five o one, although other
peaking factors may be wamanted.

(C) Type of teatment plant proposed and the efftuent quality expecied. The
information should include basis of design, flow, organic loading, infiltration allowance, and efficiency
determinations suificient to a given level of meatment.

(D} Type of units proposed and their capacities, considering the criteria contained
herein. The information should include detention times, surface loadings, weir loadings, flow diagram, and
other pertinent information regarding the design of the plant, including slndge processing units required for
the selected ulimate sludge disposal.

(E) Treatment plant site information and the siting analysis. The location of the
plant, the area included in the plan site, dedicated buffer zone, and a description of the surrounding area
including a map or a sketch of the area. Particular reference should be made as fo the plant's proximity to
present and future housing developments, industrial sites, prevailing winds, highways and/or public
thoroughfares, water planis. water supply wells, parks, schools, recreational areas, and shopping centers. if
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the effluent s (o be discharged to the waters of the State. the immediate receiving stream, canal. major water
course, eic., shall be designated. The suting analysis shall include:

(1) Flood hazard analysis. Provide the 100-year flood plain elevation. Prg-
posed eatment units which are to be located within the 160-vear flood plain will not be approved for
construction unless protective measures satisfactory 1o the comumission (such as levees or elevation of the
reatment units) are included in the project design.

(i) Buffer 2one analysis. Demonstate that the location of each proposed
treatment unit is consistent with the buffer zone critenia specified in Chapter 309 of this vtle {refating 10
Treaunent Plant Sinng).

(5) Sludge management. The preliminary engineering report shall include a discussion of
the method of sludge disposal 1o be utilized. The report shall assess the following factors:

(A) Estimated quantity of studge that must be handled which includes future sludge
loads based on flow projections;

(B} Quality and shudge treatment requirements for ultimate disposal;

(C) Sludge storage requirements for each alternative considering normal operating
requirements and contingencies;

() Transportation of sludge;
(E) Land use an land availability; and,

(F} Reliability of the various alternatives, contingencies and mitigation plans to
ensure reliable capacity and operational flexibility.

(6) Conucl of bypassing. Information and data shall be submisted to describe features
{auxiliary power, standby and duplicate units, holding tanks, storm water clarifiers, etc.) and operational
arrangements (flexibility of piping and valves to control flow through the plant, reliability of power sources,
etc.) 1o prevent anashorized discharges of untreated or partially treated wastewater. An outline of control
measures to prevent unauthorized discharges of untreated or partially treated wastewater during construction
{see Subsection {e}{3) of this section) is to be included,

(2) Final engineering design report. The final engineering design repon shall be submitted with the
final plans and technical specifications. The repont shall include calculations and any other engineering
information pertaining 1o the plant design as may be necessary in the review of the plans and specifications
by the commission. This report shall bear the signed and dated seal of the registered professional engineer
responsible for the design. Information should be included to describe amy changes that have been made since
a preliminary engineering report was submitted, along with additional information as follows:

(1) Collection system (if applicable).
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{A) minimum and maximum grades proposed for each size and tvpe of pipe:
(B} lift stavons (also tefer 1o §317.3 of this tutle (relating to Lift Swtions)y:

{1) the operating characteristics of the stations at minimum. maximum, and
design flows (both present and future).

() safety considerations, such as ventilation, entrances, working areas. and
prevention of explosions: and

{il) means of preventing overflow of raw scwage;

(C) capability of existing trunk and interceptor sewers and lift stations 1o handle the
peak flow under anticipated conditions and capability of existing treatment facilities to receive and adequately
treat the anticipated peak flows;

(D} type of pipe proposed and its anticipated performance under the conditions
imposed by the particular wastewater quality and loading conditions;

{E) the manhole spacing proposed;,

(F) areas not served by the present propesed project, and the projected means of
providing service 1o these areas, including special provisions incorporated in the present plans for funire
expansion,

{G) amount of infikradon/inflow existing and anticipated, its hydraulic effect on the
proposed and existing system, and an abatement plan if appiicable, inchiding a:

() description of infiltration allowances and test procedures inthe
specifications governing design of new sanitary sewer lines; and

. (i) description of control program to reduce infiltration/inflow occurring in
the existing sewer system;

(H) soil conditions, such as quicksand, that will not support coliection system
development, and measures o be taken to overcome the anticipated difficulties,

{2y Treatment plant,
{A} the final decisions as to the method of treatment;

(B) types of units proposed and their capacities, considering the criteria contained
herein including:

(i) detention times, surface loadings, weir loadings, flow diagram, and
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(1) other pertinent informauon regarding the design of the piant. in¢ luding
hydraulic profiles for wastewater and sludge wiuch includes a piot of the hydraulic gradient at peak fiow
conditions for ail graviy lines:

{C) the anticipated operation mode of the plant, the degree of treatment expected
and any special characteristics of the plant: and

(D} the safety features included such as stairways, railing, lighting, insulalion mats
and walkway mats.

{3) Sludge management system.

{A) the final decisions as to the method(s) of managing sludge including final
disposal;

(B} contingency alternatives; and

(C) the tvpe amd size of sludge treavment units to provide the quality of sludge for
the selected sludge management method,

(d) Final plans and technical specifications.

{1} construction drawings and technical specifications will not be considered for review
unless they bear the signed and dated seal of the registered professional engineer responsible for the design on
gach sheet of the plans and on the ttle page of the echnical specifications. These shall be the plans and

specificatons to be used by the contractor for bidding and construction.

(2) plans and profiles for sanitary sewers, insofar as practical, shall be prepared using one
of the following scales: -

Horizontal Vertical

1" = 20 feet 17 =2 fest
17 =40 fest 1" =4 feet
17 = 30 feer 1" =3 feet

‘ (3) the size, grade, and type of pipe material shall be shown Altemnate materials may be
identified in the bid document.

{4) the location and structural features of the sewers, including manholes to be installed,
shall be shown on plans and profiles. The details of the appurtenances shall be provided.
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¢3) the plans and technical specifications for lift stations shall fullv describe all pumps,
valves. pumping control mechanisms. safery and ventilation equipment. access operator points. hatches and
hoisting equipment for instailing and removing equipment,

(6) the plans and technical specifications for the wastewarwer veaunent plant shall include
constructon details for alt units of the plant as well as equipment and material spacifications and installation
procedures. The locaton and deails of inlet and outlet structures, valving, and piping arrangements that
allow altermate modes of operation during penods of stress such as mechanical failure, structural repair, or
any other activity which requires the removal of one or more teatment elements from service, shall be
included. The plans shall inciude a hydraulic profile of the reatment facilities at both design and peak flows.
The plans shall also show provisions for future expansion of the plant, should such be contemplated. Details
of complex piping should be clarified by the inclusion of an isometric flow diagram as a part of the plans.

{e) Other requirements.

{1) Completon. Upon completion of construction, the design engineer or other enginesr
appointed by the owner shall notfy the commission of completion and attest to the fact that the completed
work is substantially in accordance with the plans, technical specifications and change orders approved by the
commission. If substantial changes have been made to the original plans, record drawings documenting such
changes shall be submitted to the comnussion.

(2) Inspectdon. Durning construction, the project may be visited by a representative of the
corarssion during normal working hours to establish general compliance with the plans and technical
specifications approved by the commission.

(3) Operation and maintenance mamual. Prior to completion of constmction of a new
wastewater meatment plant or plant expansion, an operation and maintenancs manual covenng the
mcommended operating procedures and maintenance practices for the entin: facility shall be furnished to the
sewerage system owner by the design engineer. The design engineer'shail submit a fetter to the commission
certifying this action has been performed and shail furnish a copy of the operation and maintenance manual t©
the commission upon request.

(4) Sludge management implementaton plan The design engineer shall prepare an
implementation plan for the selected studge management method. The plan shall identify regulatory
requirements of state and federal agencies. The plan shall also include requirements for selected contingency
alternatives,

(5) Authorization 1o discharge. For treatment plant projects the owner is required to secure
proper authorization from the commission prior to initiation of construction. No discharge shall be
authorized without a discharge permit In no case shall bypassing of partially treated wastewater be
authorized during construction without an order for such discharge from the commission. Also see
§317.4(a)(3) of this title (relating to Wastewater Treatment Facilities).

{f) Variance. A variance from the design criteria herein may be granted by the commission if the
variance would not result in an unreasonable risk to treatment plant performance, public health or the waters
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tn the state. Requests for vanances must be submitted in writing by the design engineer and must, foreach -
affected ttem. melude 3 detailed engineenng jusufication.

Adopted Febnuary 3, 1997 Effective March 3. 1997
§317.2, Sewage Collection System.
(a) General Requirements.

(1) Design. Sewer lines shall be designed for the estimated future population 10 be served,
plus adequate allowance for insututional and commercial flows. The collection system design shall provide a
minimum structural life cycle of 50 years. The collection system design shalf provide for the minimization of
anaerobic conditions. Design procedures for the minimization of anagrobic conditions outlined in the United
States Environmental Protection Agency (EPA) Design Manual for Odor and Cormosion Control in Sanitary
Sewerage Systems and Treamment Plants (EPA/625/1-85/018), ASCE Manual of Engineering Practice
Number 69 (MEP-$9) or other appropriate references, should be followed. The owner of the collection
system shall provide inspection under the direction of a Texas registered professional engineer during
construction and testing phases of the project. All coilection systems to be located over the recharge zone of
the Edwards Aquifer shall be designed and installed in accordance with Chapter 313 of this title (relating to
Edwards Aquifer Rules) in addigon to these rules.

(2) Pipe Seiection. The choice of sewer pipe shall be based o the chemical characteristics
of the water delivered by public and private water suppliers, the character of industrial wastes, the
possibilities of septicity, the exclusion of inflow and infiltration, the external forces, internal pressures,
abrasion. and comosion resistance. For all instailations, if a pipe as a whole or an integral sttuctural
component of the pipe will deteriorate when subiected to comrosive intemal conditions, a conosive resistant
coating or liner acceptabie o the Commission shail be installed at the pipe mansfacturing facility unless the
final engineering design report, including calculations and data, submitted by the engineer demonstrates that
the design and operational characteristics of the system will maintain the structural integrity of the system
during the minimum life cycle, The sewer pipe to be used shall be identified in the plans snd 12chnical
specifications with its appropriate ASTM, ANSI or AWW A standard numbers for both guality coniroi
{dimensions, tolerances, etc.) and instaliation (bedding, backfill, etc.).

{A) Flexible Pipe. The engineer shall submit an engineering report thal includes the
method of defining the modulus of soil reaction, (E), for the bedding material, (E',), and the natural soil (E'),
or other specific information to quantify the effect of the in-situ material on the effective modulus, (E'). The
repont shall also include desigm calculations for E', , prism load, live loads, long term deflection, strain,
bending stain, buckling and wall crushing. The design calculations shall include al! information pertinent 1o
the determination of an adequate design including, but not limited to: pipe diameter and matenial with
reference to appropriate standards, modulus of elasticity, tensile strength, pipe stiffness or ring stffness
constant converted to pipe stiffness as described below, Leonhardt's zeta factor or E', from another acceptable
method, the conversion factor used 1o obtain vertical deflection when using the Modified lowa Equaton,
trench width, depth of cover, water table elevation, etc. Pipe stiffness shalt be related to Ring Stiffness
Constant (RSC), when necessary, by the following equaton:
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PS=CxRSCx §;§§i

PS5 = Pipe Stiffness. psi:

C = (Comversion Factor, {.80),
RSC = Ring Stiffness Constant; and,
[ = Mean Pipe Diamerer, in.

In all cases the design procedure, such as outlined above, shall dictate the minimum pipe stiffness whether
less than or greater than 46 psi, however, direct bury installations of flexible pipe material may consider a
minimum stuffness requirement to ensure ease of handling, transportation and construction. Special
consideration shall be given to the pipe stiffness at the expected installation temperature. The resistance of
each material to the failure modes of strain, buckling and wall crushing shall be justified to the satisfaction of
the executive director by the engineer. In all situations, the design methodelogy shall be consistent with
currently accepted design practices and acceptable to the executive director. In the design of sanitary sewer
systems using trenchless wehnology, other design methodology may be considered appropriate depending
upon the type of pipe selected and other specific conditions,

(B) Rigtd Pipe. The engineer shall submit an engineering report that includes the
wench width, water table. and depth of cover, et¢c. For rigid conduits the minimum swrengths for the given
class shall be noted in the appropriate standard for the pipe material. For the purpose of this section, rigid
pipe is defined as concrete, vitnified clay, or dugtile iron pipe.

{C) Other pipe materals may be considered on a case by case basis by the
executive director. The design and installation of such materials shall generally follow the guidelines for
flexible or rigid pipe with appropriate exceptions.

(3} Jointing Material. The materials used and methods to be applied in making joints shail
be included in the rechrical specifications. Materials used for sewer joints shall have a satisfactory record of
preventing infiltration and root entrance. Rubber gaskets, PVC compression
joints, high compression polyursthane, welded or other types of factory made joints are required.

{4y Testing of Installed Pipe. An infiltration, exfiltration or low-pressure air test shall be
specified. Copies of all test results shall be made available to the executive director upon request. Tests shall
conform to the following requirements:

{A) Infiltration or Exfiltration Tests. The total exfiltradon as determined by 2
hydrostatic head test..shall not exceed 50 gallons per inch diameter per mile of pipe per 24 hours ata
minimum test head of two feet above the crown of the pipe at the upstream manhole. When pipes are
installed below the groundwater level an infiltration test shall be used in lieu of the exfilration test The total
infiltration, as determined by a hydrostatic head test, shall not exceed 50 gallons per inch diameter per mile of
pipe per 24 hours at a minimum t2st head of two feet above the crown of the pipe at the upstream manhole, or
at least two feet above existing groundwater level, whichever is greater. For construction within the 23 year
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flood plain, the infiltration or exfiltration shall not exceed 10 gailons per inch diameter per mule of pipe per

24 hours at the same minimum test head. If the quantny of infiltranon or exfilimton exceeds the maximum
quandty specified. remedial action shail be undentaken in order w reduce the infiltrauon or exfiitrauon to an
amourk within the limits specified.

{B) Low Pressure Air Test. The procedue for the low pressure air test shall
conform to the procedures described in ASTM C-B28, ASTM C-924, ASTM F-1317 or other appmpnate
procedures. except for testing times. The test imes shall be as cutlined in this section. For sections of pipe
less than 36-inch average inside diameter, the following procedure shall apply unless the pipe is to be joint
tested. The pipe shall be pressurized 1o 3.5 psi greater than the pressure exerted by groundwater above the
pipe. Ongce the pressure is stabilized, the minimum Gme allowable for the pressure to drop from 3.5 pounds
per square inch gauge to 2.5 pounds per square inch gauge shall be computed from the following equation:

0.085=DxK
T’*mu—-—u_—-
g

time for pressure to drop 1.0 pound per square inch gauge in seconds
0.000419xDxL, but not less than 1.0

average inside pipe diameter in inches

length of line of same pipe size being tested, in feet

rate of loss, 0.0013 cubic feet per minyte per square foot infernal surface
shall be used

LOroR-
I

Since a K value of less than 1.0 shall not be used, there are minimum testing times for each pipe diameter as
follows:

Pipe Diameter ~ Mmimum Length for Time for

(inches) Time Minimum  LongerLength
' {seconuis) Time {seconds)
{feat)

6 340 398 0,855(L)
8 454 298 1.520(L}
10 567 239 2.374(L)
12 680 19% J41%1L)
13 850 159 5.342(L)
I8 1020 133 7.693(L)
21 1190 T4 10.471(L)
24 1360 100 13.676(L)
27 1530 838 17.309(L)
30 1700 80 21.369(L)

33 1870 72 25.856(L)
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The test may be stopped 1f no pressure [oss has occurred during the first 23% of the calculated testing ume.
[f any pressure loss or leakage has occurred dunng the first 23% of the testing penod. then the test shall
conunue for the entre test duration as cullined above or until failure. Lines with a 27-inch average inside
diameter and larger may be air tested-at each joint. Pipe greater than 38 inch diameter mus: be tested for
teakage at each joirt. If the joint test is used. a visual inspection of the joint shall be performed immediately
after testing. The pipe is 1o be pressurized to 3.5 psi greater than the pressure exerted by groundwater above
the pipe. Once the pressure has stabilized. the minitnum time allowable for the pressure to drop from 3.3
pounds per square inch gauge to 2.5 pounds per square inch gauge shall be 10 seconds.

(C) Deflection Testing. Deflection tests shall be performed on all flexible pipes.
For pipelines with inside diameters less than 27 inches, a rigid mandrel shall be used to measure deflection.
For pipelines with an inside diameter 27 inches and greater. a method approved by the executive director shall
be used to test for vertical deflections. Other methods shall provide a precision of + two tenths of one percent
{02 %) deflection. The test shall be conducted after the final backfill has been in place at least 30 davs. No
pipe shall exceed a deflection of five percent. [f a pipe should fail to pass the deflection test, the problem
shall be corrected and a second test shall be conducted after the final backfill has been in place an additional
30 days. The tests shall be performed without mechanical pulling devices. The design engineer should
recognize that this is a maximum deflection cniterion for all pipes and a deflection test less than five percent
may be more appropriate for specific types and sizes of pipe. Upon compietion of construction, the design
engineer or ather Texas Regiswered Professional Engineer appointed by the owner shall certify, to the
Executive Director, that the snrire installanon has passed the deflection test. This certification may be made
in conjunction with the notice of completon required in §317.1{e){ ) of this tdtle (relating to General
Provisions). This cemification shall be provided for the Commission to consider the requirements of the
approval to have been met.

(1) Mandrel Sizing. The rigid mandrel shall have an outside diameter
{0.D)) equal to 95% of the inside diameter (1.D) of the pipe. The inside diameter of the pipe, for the purpose
of determining the outside diameter of the mandrel, shall be the average outside diameter minus two minimurm
wall thicknesses for O.D. controiled pipe and the average inside diameter for LD. controlled pipe, all
dimensions shall be per appropriate standard. Statistical or other "wolerance packages” shall not be
considered in mandrel sizing.

{ii) Mandrel Design. The rigid mandrel shall be constructed of ametal ora
rigid plastic material that can withstand 200 psi without being deformed. The mandrel shall have nine or
more "runners® or "legs” as long as the total number of legs is an odd number. The barrel section of the
mandrel shall have a length of at least 75% of the inside diameter of the pipe. A proving ring shall be
provided and used for cach size mandrel in use.

(ili) Method Options. Adjustable or flexible mandrels are prohibited. A
television inspection is not a substitute for the deflection test. A deflectometer may be approved foruse ona
case by case basis. Mandrels with removable legs or runners may be accepted on a case by case basis.

(5) Bedding. Trenching, Bedding and Backfill. The width of the trench shall be minimized,
but shall be ample to allow the pipe to be laid and jointed properly and to allow the backfilt to be placed and
compacted as needed. The trench sides shall be kept as nearly vertical as possible. As used berein, a trench
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shall be defined as that open cut poruen of the excavauon up 1 one foot above the pipe. The engineer shall
specify the maxunum trench width, The width of the trench shall be sufficient. but no greater than necessary.
to ensure working room 10 properly and safely place and compact haunching materials. The space must be '
wider than the compaction equipment used in the pipe zone. A minimum ¢lkearance of 4 inches below and on
each side of all pipes to the wench walls and floor shall be provided. Bedding classes A, B. or C. as described
in ASTM C 12 (ANSI A 106.2), Water Environment Federation (WEF) Manual of Practice (MOP} No. § or
American Society of Civil Engineers (ASCE) MOP 37 shall be used for all rigid pipes. provided that the
prover strength pipe is used with the specified bedding to support the anticipated load(s). Embedment classes
[A. B, Il or [1I, as described in ASTM D-2321 (ANSIK65.171) shall be used for all flexible pipes, provided
the proper strength pipe is used with the specified bedding to suppont the anticipated toad, except that ASTM
D-2680 may be used if the pipe stiffness is 200 psi or greater. Secondary backfill shail be of suitable
material removed from excavation except where other material is specified. Debyis, large clods or stones
greater than six inches in diameter, organic matter, or other unstatie materials shall not be used for backfill,
Backfill shall be placed in such a manner as not to disturb the alignment of the pipe. Where trenching
encounters extensive fracture or fault zones, caves, or solutional modification to the ruck strata, construction
shall be halted and an engineer shall provide direction to accommeodate site conditions. Water line crossings
shall be governed by special backfill requirements specified in §317.13 of this title (relating to Appendix E -
Separation Distances).

(6) Site Inspections. The Executive Director shail, on a random basis, perform site
inspections.

(7) Protecting Public Warter Supply. Water lines and sanitary sewers shall be instailed no
closer to each other than nine feet between outside diameters. Where this cannot be achieved. the sanitary
sewer shall be constructed in accordance with §317.13 of this ttle (relating 1o Appendix E - Separation
Distances) and 30 TAC Secton 290.44(e)(1) (relating 10 the location of water lines). Separation distances
between sanitary sewer systems and water weils, springs, surface water sources and water storage facilities
shall be installed in accordance with the requirements of §§290.41(cxL), (dX D), &M 1XC), (€){(3IXA), and
290.43(b)(3), of this title (relating to Water Storage) as appropriate. Where rules governing separation
distance are in conflict, the most stict rule shaf! apply, No physical connection shall be made between a
drinking water supply, public or private, and a sewer or any appurtenance. An air gap of a minimum of 18
inches or two pipe diameters, whichever is greater, shall be maintained between all potable water outlets and
the maximum water surface elevation of sewer appurtenances. All appunenances shall be designed and
constructed so as to prevent any possibility of sewage entering the potable water system.

{8) Excluding Surface Water. Proposals for the construction of combined sewers will not be
approved. Roof, saeet, or other types of drains which will permit entrance of surface water into the sanitary
sewer system shall not be acceptable.

(9) Active Geologic Faults, For sysiems 1o be located in areas of known active geologic
fauits, the design engineer shail locate any fauits within the ares of the collection system and the system shail
be laid out 1o minimize the number of sewers crossing faults. Where crossings are unavoidable, the
engineering report shall specify design features to protect the integrity of the sewer. Consideration shouid be
given to joints providing maximum deflection and to providing manholes on each side of the fault so thata
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portable pump may be used 1n the event of sewer failures, Service connections within 50 feet of an actve
fault should be avoided,

£10) Erosion Control. Erosion or sedimentation control that minimizes the effects of tunaff
hall be provided during the construction phase of a project. This requirement will be reviewed on a case by
case basis.

{by Capaciues.

{1) Sources. The peak flow of domestic sewage. peak flow of waste from industrial plants,
and maxinum infiltration rates shall be considered in determining the hydraulic capacity of sanitary sewers,

{2) Existing Svstems. The design of extensions to sanitary sewers should be based on the
data from the existing system. [f this is not possible, the design shall be based on data from similar systems
or paragraph (3)of this subsecton, New systems,

(3) New Systems. New sewers shall be sized using an appropriate engineering analysis of
existing and futwre flow data The executive director shall have the awthority 1o determine the reliability and
appropriateness of the data utilized for sizing the system. In the absence of local reliable flow data and
engineering anatysis, new sewer systems shall be designed on the basis of an estimated daily sewage flow
contribution as shown in the table in §317.4(a) of this title (relating to Wastewater Treatment Facilites).
Minor sewers shail be designed such that when flowing full they will transport wastewater at a mte
approximately four imes the system design daily average flow. Main tronk, interceptor, and outfall sewers
shall be designed to convey the contributed minor sewer flows,

{c) Design Deails.

{1} Minimum size. No sewer other than service laterals and force mains shall be less than
six inches in diameter,

{2) Slope. All sewers shall be designed and constructed with slopes sufficient o give a
velocity when flowing full of not less than 2.0 feet per second  The grades shown in the following table are
based on Manning's formula with an assumed "0 factor” of 0.013 and constitute minimum accepiable slopes.
The minimum acceptable "n* for design and construction shail be 0.013. The "n" used takes into
consideration the slime, grit and grease layers that will affect hydraulics or hinder flow as the pipe mamres,
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Size of Pipe Minimum Slope  Maximum Slope

In Inches 1D [n Percemnt In Percemt
6 0.50 12.35
g 0313 &40
10 (.25 623
[2 0.20 4,88
15 .15 3.62
18 g1l 2.83
21 009 2.30
24 0.08 1.93
27 0.06 165
30 (.055 1.43
33 0.05 1.2
36, 00438 i.12
39 .04 101

)39 » *

*  For lines larger than 39 inches in diameter, the slope may be determined by Manning's formula (as shown
below) to maintain a minimum velocity greater than 2.0 feet persecond when flowing full and a maximum
velocity less than 10 feet per second when flowing full,

el o, s
”n
¥V = velocity (fi/sec)
# = Manning's roughness coefficient (¢0.013)
R, = hydmulic radius (ft)
3 = slope (R/fY)

(3) High Velocity Protection. Where velocities greater than 10 feet per second will occur
when 0.25 the pipe is flowing full, at slopes greater than those listed in paragraph (2) of this subsection,
special provisions shall be made to protect against pipe displacement by erosion of the bedding and/or shock.

{4) Alignment. Sewers shall be laid in straight alignment with uniform grade between
manholes unless slight deviations from straight alignment and uniform grade are justified to the satisfaction
of the Executive Dirsctor.

(5} Manhole Use. Manholes shall be piaced at all poinis of change in alignment, grade or
size of sewer, af the intersection of all sewers and the end of ali sewer lines that will be extended at a fumre
date. Any propesal which deviates from this requirement shall be justified to the satisfaction of the Executive
Director. Clean-outs with watertight plugs may be installed in lieu of manholes at the end of sewers which
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are notanucepated to be extended. Such instailations must pass a leakage test and a deflection test for all
flexible lines.

(A} Type. Manholes shall be monolithic. cast-in-place concrete. fiberglass. precast
concrete. HDPE or of equivalent construcuon. Brick manholes shall not be used. nor shall brick be used to
adjust manhole covers (o grade

(B) Spacing. The maximum required manhole spacing for sewers with straight
alignment and uniform grades are in the following table. Reduced manhole spacing may be necessary
depending on the utility's ability to mamtain us sewer lines. Areas subject to flooding require special
consideration to minimize inflow,

Pipe Diameter Maximuem Manhole Spacing
(inches} {feery
6-15 - 500
18-30 300
36 -48 ‘ 1000
34 orlarger 2000

{C)y Inflow and Infiltration Control. Watertight, size-on-size resilient connectors
allowing for differential sertlement shall be used to connect pipe to manholes. Pipe to manhole comectors
shall conform w ASTM C-923. Other types of connectors may be used when approved by the commission.
Manholes shouid not ailow surface water to drain into them. If manholes are [ocated within the 100-vear
flood piain. the manhole covers shail have gaskets and be bolted or have another means of preventing inflow.
Where gasketed manhole covers are required for more than three manholes in sequence, an altemate means of
venting shall be provided at less thar 1,500 foot intervals, Vents should be designed to minimize inflow.
Impervious material should be utilized for mankole construction in these areas in order to minimize
infiltration, )

(D} Manhole Diameter. Manholes shail be of sufficient inside diameters to allow
personnel to work within them and to allow proper joining of the sewer pipes in the manhole wall The inside
digmeter of manholes shati be not less than 48 inches.

(E) Manhole Invens. The bottom of the manhole shall be provided witha "U”
shaped channel that is as much as possible a smooth continuation of the inlet and outlet pipes. For manholes
connected to pipes less than 15 inches in diameter the channel depth shail be at least half the [argest pipe
diameter. For manhoies conneciad to pipes 15 to 24 inches in diameter the channel depth shall be at least
three fourths the largest pipe diameter. For manholes connected 10 pipes greater than 24 inches in diameter
the channe! depth shall be at least equal to the largest pipe diameter. In manholes with pipes of different
sizes, the tops of the pipes shail be placed at the same elevation and flow channels in the invert sloped on an
even slope from pipe to pipe. The bench provided above the channel shall be sloped at a minimwm of 0.5
inch per foot. Where sewer lines enter the manhole higher than 24 inches above the manhole invert, the invert
shall be filleted to prevent solids deposition. A drop pipe should be provided for a sewer entering a manhole
more than 30 inches above the invert
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(F) Manhole Covers. Manhole covers of nominal 24 inch or larger diameter are 1o
be used for all sewer manhoies.

(G) Manhole Access. Design of features for entering manholes shail be guided by
the following crtera:

{1} Itis suggested that entrance into manholes in excess of four feet deep be
accomplished by means of a portable ladder. Other designs for ingress and egress shouid be given careful
evaluation considering the safety hazards associated with the use of manhole steps under centain conditions.

{u) Where steps are used. they shall be made of a noncomusive material
and be in accordance with applicable OSHA specifications as published by the United States Department of
Labor,

(H) Testing. Manholes shall be tested for leakage separately and independently of
the wastewater lines by hydrostatic exfiltration testing, vacuum testing, or other methods acceptable to the
commission. [f a manhole fails a leakage test, ihe manhole must be made water tight and retesied, The
maximum leakage for hydrosiatic testing shall be 0.025 gallons per foot diameter per foot of manhole depth
per hour. Alternative test methods must ensure compliance with the above ailowable leakage. Hydrostatic
exfiltration testing shall be performed as follows: all wastewater lines coming into the manhole shall ba
sealed with an internal pipe plug, then the manhole shall be filled with water and maintained full for at Jeast
ane hour. For concrete manholes a wetting period of 24 hours may be used prior o testing in order wo allow
saturation of the concrete.

{(6) Sag Pipes (Inverted Siphons). Sag pipes shall have two or more barrels, a2 minimum
pipe diameter of six inches and shall be provided with necessary appurntenances for convenient flushing and
maintenance. The manholes shall have adequate clearances for mdding, and in general, sufficient head shall
be provided and pipe sizes selected to assure velocities of at least three feet per second at design flows. The
inlet and outlet detdils shall be arranged so that the normal flow is diverted to one barrel. Provisions shall be
made such that zither barrel may be taken out of service for cleaning,

{d} Ahemative Wastewater Collection Systems. Use of alternative wastewater collection systems
may be considered when justified by unnsual terrain or geological formations, low population density,
difficuit consizuction, or other circumstances where an altemative wastewater collection systemn would offer
an advantage over 4 conventional gravity system. An altemative wastewater collection system will be
considered for approval only when conditions make a conventional gravity collection system impractical.
Aliemative wastewater collection syswem types include pressure sewers (septic tank effluent pumping or
grinder pump systems), small diameter gravity sewers (minimum grade effluent sewers or variable grade
effluent sewers), vacuum sewers and combinations thereof. Alternative wastewater collection systems are
comprised of both on-site (interceptor tanks, pumps, pump tanks, valves, service laterais) and off-site
components {collector mains, force mains, vacuum stations, clean-outs, manholes, vents, and Lift stations).
Pressure sewer systems, small diameter gravity sewers and vacuum sewers will be approved on a case-by-
case basis. The engineering report must justify the design of altemnative wastewater collection systems to the
satisfaction of the Executive Director. The EPA's “Manuai of Altenative Wastewater Collection Systems”
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(EPA625/1-91.014). the WEE's Allemnative Sewer Svstems (MOP FD-12), or other appropnate engineenng
literamre. should be used as the basis for design.

{1} Management. A msponsible management structure under the regulatory jurisdiction of
the TNRCC shall be established. to the satisfaction of the Executive Director. to be in charge of the operation
and maintenance of an alternative wastewater ¢ollection system. A legally binding service agreement shal! be
required o insure the alternative wastewater collection svstem is properly constructed and maintained. The
required elements of the service agreement are as follows:

{A) The document must be legally binding,

(B) Exisung septic and pump tanks that are to be used as interceptor tanks for
primary treatment, wastewatet storage, of pump tanks prior to the discharge into an altemnative sewer system
must be cleaned. inspected. repaired. modified or replaced if necessary, to minimize inflow and infiltration
into the cotlection system priof 10 connection.

(C) The udility shall have approval authority for the design of the system incloding
all materials and equipment prior 10 the instaliation of an interceptor tank, pressure sewer pump tank or
vacuum system appunenances. The materials shall comply with standard specifications submitted to and
approved by the executive director.

{I3) The utility must be able to approve the installation of the interceptor tank.
pressure sewer pump tank Or vacuum system appurtenances after construction to ensure the installadon was
as specified.

(E) The utility must be responsible for the operation and maintenance of the system
inchuding any interceptor tank, pressure sewer pump tank Or vacuum sysiem appurtenances incorporated.

{F) The utility must be able to stop any discharges from any collection system
appurtenances in order to prevent contamination of State waters.

(G) The wility shail submit 3 maintenance schedule to the Execative Director which
cmtizm routine service inspections and maintenance for all types of pressure sewers, small diameter gravity
sewers, and vacuum sewer system COmponents.

(H) Pumping units, grinder pumps, vacuum sewer appurierances, interceptor tanks,
shall be regarded as integral components of the system and not as a pant of the home plumbing.

(D Provision to ensure collection svstem integrity durnng a power outage {fwo-vear
event) shall be incorporated into the design. Power outage duration will be determined as described in
§317.3(eX(1) of this title (relating to Lift Stations).

(2) Pressure Sewer System Design Considerations. The following shall be submitied o0 and
approved by the Executive Director:
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() hydraulic calculations for sizing the pressure sewet pumping sv stem shall be
based on providing the firm capacity 10 pump the expected peak flow. These calculations shall include
system and pump curves as descnbed in $317.3(c)(4). wet well capacity calculations based on minimum ¢ycle
tmes as described in §317.3(21(4)(B), and emergency and flow equalizauon storage as necessary. The
number of units pumping at any one time may be estimated based on appropriate engineering literature:

(B} flow velocities in the range of three to five feet per second;
(C) the installation of air relief valves:

(D) the provision of means to flush all lines in the system;

{E} the installaton of clean-outs; and

(F)y development of procedures whereby portions of the pressure systern may be
rerouted with temporary lines in the event of leaks, construction, or repair,

{3) Pipe Selection. Appropriate ASTM, ANSI or AWW A standards shall be specified for
alternative wastewater collection system pipe and joints. Pipe which will be used in pressure sewer systems
shail have a minimum sustained working pressure rating of 150 pounds per square inch gauge as per
appropriate standard. Pipe selection shall also conform to subsection (a) (13, (2), (3) and (5) of this section.

{4) Leakage Testing, All altermanve wastewater collection systems companents shall be
tested for leakage. Testing procedures for on-site system compornernts, small diameter gravity sewer systems
and vacuum sewer systems will be approved on a case-by-Case basis. Pressure sewer installaton shali be
tested for leakage with a hydrostatic test. Copies of al! test results shail be made available to the Executive
Director upon request. Leakage in the pressure sewer hydrostatic tast shall be defined as the quantity of
water that must be supplied into the pipe or any valved section thereof, to maintain pressuse within 5 pounds
per square inch of the specified test pressure after the air in the pipeline has been expelled. The 1est pressure
shall be either a minimuam of 25 pounds per square inch gauge or 1.5 times the maximum force main design
pressure, whichever is larger. The maximum allowable leakage shall be calculated using the formula below,
If the quantity of leakage exceeds the maximum amourst calculated, remedial action shall be taken to reduce
the leakage to an amount within the allowable limit as follows:

ﬂ—isx D "

133,200
L = leakage in gal/hr
§ = lengthofpipeinft
D = inside diameter of pipe in inches -
P = pressure in pounds per square inch
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t3) Pumps. Pumping units and grinder pumps used in pressure sewer systems stiould be
reliable. easily mamtained. and should have compatble charactenstics,

(A) Pumps and grinder pump units shall be provided with two backflow preventon
devices (One check valve at tank, 1o protect against back drainage into tank. 2nd check valve at connection of
service line to pressure cotlection line 10 protect against leaking sewage in case service line is damaged) and
shall be easily aceessible for maintenance,

(B) Sufficient holding capacity shall be provided in the pumping compartment o
allow for wastewater storage during power outages and equipment fatlures. Storage volume should be based
on power supply outage records and replacement equipment availability.

(C) Pumping units shall not be installed in the seling chamber of an inerceptor
tank if the interceptor tank is to be used for solids reduction

(D) Alarms, waming lights, or other suitable indicators of unit malfunction shall be
installed ar each pumping station. '

(E} Whenever any pumping station handles waste from two or more residential
housing units or from any public establishment, dual pump units shall be provided to assure continued service
in the event of equipmernt maifuncron.

§317.3. Lift Stations.

{2} Site selection. In the selection of a site for a lift station consideration shall be given 1o accessibi-
lity and potential nuisance aspects. The station shall be protected from the 100-vear flood and shall be acces-
sible during a 25-year flood. All lift stations shall be intruder-esistant with a controlled access. Liftsta-
tions shouid be located as remotely as possible from populated areas.

{b) Design. -

(1) Small Lift stations. Lift stations designed for a discharge capacity of less than 100
gallons per minute will be reviewed on a case-by-case basis by the commission and shall be used only for
instirztional use or other locations where it is necessary to pump the sewage from a single building, schoel, or
other measurable source establishient into the sanitary sewer lines. [f the location of the discharge does not
provide a positive head due to elevation, then-a positive pressure control valve shall be provided. Ejectors
may be used for this type of lift station. Whenever a lift station handles waste from two of more residental
housing units, or from any public establishment, standby pumps shail be provided. In the case of ejectors or
eductors. two air compressors shall be provided. Grinder pumps shouid be used for all small instailations.

(2) Dry well sump pump. The following design considerations shall be addressed in
providing dry well sump pumps:

(A) Two separate sump pumps shouid be provided for removal of leakage or water
from the dry well floor.
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{B) The discharge pipe level from the sump pumps shall be above the maximum
tiquid level of the wet weil. A check valve should be instailed on the discharge side of each sump pump,

- {C) Ali floor and walkway surfaces shall have an adequate slope 1o a point of
drainage with sufficient measures taken 1o maximize traction and safety.

{D) Motors to drive sump pumps shall be focated above the height of the maximum
liquid level in the wet well. As an alternate. sump pumps may be of the submersible tvpe.

(3) Pump controls. All lift stations shall have astomatically operated pump control
mechanisms. Pump control mechanisms shall be located so that they will not be affecied by flow currents in
the wet weil. Provisions shall be made to prevent grease and cther floating materials and rags in the wet weil
from interfering with the operation of the controls. When a float tbe is located in the dry well, its height
shafl be such as to prevent gverflow of the sewage into the dry well. Pump control mechanisms which depend
on a bubbler in the wet well shall be equipped with a backup air supply systern.  All connections 1o fevel
controls in the wet well shall be accessible a1 ail times. The circuit breakers, indicator lights, pump control
switches, and other ¢lectrical equipment should be located on a control panel at least three feet above ground
surface elevation. If controls are located in a dry well, the dry well shall be protected from flooding.

{4) Wet wells..

(A) Wet wells and dry weils, inchuding their superstructure, shall be separated by at
{east a watertight and gastight wall with separate lockable entrances provided to each. Equipment requiring
regular or routine inspection and maintenance shall not be located in the wet well, unless the maintenance can
be accomplished without entening the wet weil,

(B) Based on design flow, wet well capacity should provide a pump cycie time of
not less than six minuies for those LRt stations using submersible pumps and not less than 10 minutes for
other non-submersible pump lift stations.

(€) All influsmt gravity lings into a wet weil shall be located where the invert is
above the "off" setting liquid level of the pumps, and preferably should be located above the lead pump “on”
setung.

(5) Stairways. Stairways with noneslip sieps shall be provided in all underground dry weils.
Removable ladders may be provided in small stations where it is impractical to install stairways.

(6) Venlation Ventilation shall be provided for lift stations, including both wet and dry
wells,

(A} Passive ventilation such as gooseneck type or turbine ventilators designed to
prevent possible entry of insects or birds shall be provided in all wet wells if mechanical vemilation is not
provided. All mechanical and electrical equipment in wet wells should be explosion-proof and spark-proof
constraction if mechanical ventilation is not provided.
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(8) Mecharmeal ventilation shall be provided for all dry wells below the ground
surfgce. The s enulavon equipment shall have a minimum capaciey of six mr changes per hour under
continuous operauons. At least a capacity of thiny ar changes per hour shall be required where the operanon
15 intermunent. All intermuttently operated venting equipment shall be interconnected with the stations
lighting svstem.

(7) Wetwell stopes. The bottom of wet wells shall have a minimum slope of 10 percent 10
the pump intakes and shall have a smooth finish. There shall be no projections in the wet well which will
allow deposition of solids under ordinary operating conditions. Anti-vortex baffling should be considered for
the purnp suctions in all Jarge sewage pumping statons (greater than 5 mgd firm pumping capacity).

(8) Hoisting equipment Hoisting equipment or access by hoisting equipment for the
removal of pumps, motors, valves, etc.. shall be incorporated in the station design.

(%) Dry wells and valve vault drains, Drains from dry wells or valve vaults to the wet well
shall be equipped with suitable devices © prevent entry of potentially hazardous gases.

{¢) Pumps.

(1} General. All raw sewage pumps shall be of a non<clog design, capable of passing 2 V-
inch diameter spheres, and shall have no less than 3-inch diamete: suction and discharge openings.
inspection and cleanout plates. located both on the suction and discharge sides of each pumping unit, are
suggested for all non-submertsible pumps so as to facilitate locating and removing blockage causing
materials. Where such openings are not provided on the pumps, a hand hole in the first fitting connected to
the suction of zach pump shall be provided. All pumps shall be securely supporied 56 as to prevent
movement during operadon. For submersible pumps, rail-type pump suppon systems incorporating
manufacturer approved mechanisms designed to allow the operator to remove and replace any single pump
without first entering or dewatering the wet well should be provided.

(2) Lift station pumping capacity. The finm pumping capacity of all lift stations shail be
such that the expected peak flow can be pumped to its desired destination. Firm pumping capacity is defined
as total station maximum pumping capacity with the largest pumping unit out of service.

(3) Variable capacity pumps. Lift stations or transfer pumping facilities at a wastewater
treatment plant or those discharging directly to the reatment plant where the plant's permitted daily average
flow is equal to or greater than 100,000 galions per day shall be provided with three or more pumps or with
duplex automatically controlled variable capacity pumps or other antomatic flow control devices. The pumps
or other devices shall be adjusted for acmal flow conditions and comrolled to operate so as to minimize
surges in the treatment units. No single pumping unit shall have a capacity greater than the design peak flow
of the wastewater treatment plant unless flow splining/equalization is provided.

(4) Pump head calculations, The engineering design report accompanying the plans shall
include system curves, pump curves and head calculations. Calculations and pump curves at both minimum
{all pumps off) and maximum (last normal operating pump on) static heads and for a C value of both 100 and
140 must be provided for each pump and for the combination of pumps (modified pump curves). Where a
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sucuon iuft s required. the report shall include a calculation of the available net posiuve suction head (NPSH)
and a compansen of that valug to the required NPSH for the pump as furnished by the pump manufacturer,

{3} Self-priming pumps, Only seif-priming pumps or pumps with acceptable priming
systems. as demonstrated by a reliable record of satisfactory operation. shall be used wheére the suction head
is negative. All se!f-priming pumps shall include a means for venting the air back to the wet well when the
pump 1s priming.

(6} Pump positioning, Al raw sewage pumps, other than submersible pumps without "no
suction” piping and self-priming units capable of satisfactory operation under any negative suction heads
anticipated for the Lift station under consideration. shall be positioned such that the pumps always experience.
during their normal on-off cycling, a positive static suction head.

(7} Grinder pumps. See §317.2(d) of this title (relating 10 Sewage Collection Svstem).

(dy Piping.

(1) Pump suctions. Each pump shall have a separate suction pipe. Cavitation may be
avoided by using eccentric reducers in lieu of typical reducers in order to prevent air pockets from forming in
the suction line.

{2) Vaives. Full closing valves shall be insalled on the discharge piping of each pump and
ofi the suction of all dry pit pumps. A check vaive shail be installed on the discharge side of each pump,
preceding the full closing vaive. Check valves should be of a swing check type with external levers.
Rubberball check valves may be used for grinder pump installations in lieu of the swing check type. Buttertly
valves, tilting disc check vaives, or other valves with a pivoted disc in the flow line are not allowed. The
design shall consider surge effects and provide protection where necessary. Surge relief shall be contained in
the system

(3} Valve position indicators. Gate valves should be rising-stem vaives. If other than
rising-stem gate valves and check valves with externai levers are used, the valves shall inciude 2 position
indicator to show their open and closed positions.

(4) Lift station piping. Flanged pipe and fitting or welded pipe shall be used for exposed
piping inside of lift stations. A flexible or flanged connection shall be installed in the piping to each pump so
that the pump may be removed easily for repairs. Provisions shall be made in the design to permat flexure
where pipes pass through walls of the station. Piping should nommally be sized so that the maximum suction
velocity does not exceed five feet per second and the maximum discharge velocity does not exceed eight feet
per second.

(5) Forve main pipe selection. Force mains shail be a minimum of four inches in diameter,
usiless justifiad, as with the use of grinder pumps. In no case shall the velocity be less than two feet per
second with only the smallest pump operating, unless special facilities are provided for cleaning the line at
specified intervals or it can be shown that a flushing velocity of five feet per second or greater will occur one
or more times per day. Pipe specified for force mains shall be of a type having an expected fife a1 least as
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long as that of the Lt stauon and shail be suitable for the matenal being pumped and the Operating pressures
1o which i will be subjected. Al pipe shall be identified in the technical specifications with approprate
ASTM, ANSIor AWWA specifications nurnhers for both quality control {dimensions. wlemmces. ete ) and
installation {bedding, backfill. ew ). All pipe and fittings shall have a minimum working pressure ating of
130 pounds per square inch.

{6) Force main tests. Final plans and specifications shall describe and require pressure
testing for all installed fore mains. Minimum test pressure shall be 1.5 times the maximum design pressure.

{7} Air release valves. Air release valves or combination air release/vacuum valves suitable
for sewage service shall be provided at all peaks in elevation The final engineering drawings must depict ali
propused force mains in both plan and profile.

(e) Emergency provisions. Lift stations shall be designed such that thers is not 4 substantial hazard
of stream pollution from overflow or surcharge onto public or private property with sewage from the lift
station. Options for a reliable power source may include;

(1) Power supply. The commission will determine the reliability of the existing commerciai
power service, Such determinations shall be based on power outage records obtained from the appropriate
power company and presented to the commission When requesting outage records for submitial to the
commission. it is imporant to note that the records be in writing, bear the signature of an authorized wifity
employee, identify the location of the wastewater facilities being served, list the total number of outages that
have ocowrred during the past 24 months, and indicate the duration of each recorded outage. The fagility will
be deemed reliable if the demonstrated wastewater retention capacity, in the station's wet well, spill retention
facility, and incoming gravity sewer lines, is sufficient 1o insure that no discharge of untreated wastewater will
occur for a length of time equal to the longest electrical cutage recorded in the past 24 months. If records for
the service area cannot be obtained, a 120 minwute worst case outage duration will be assumed. Provistons for
a minimum wastewater retention period of 20 minutes should be considered even in those cases where pawer
company records indicate no actual outages of more than 20 minutes occurred during the past 24 months.

{2). Alternative power supply. If the existing power supply is fount to be unreliable, an
emergency power supply or detention facility shall be provided. Options include:

(A) Electrical service from two separate commercial power companies, provided
automatic switch over capabilities are in effect;

. {B) Electrical service from two independent feeder lines or substations of the same
electric utility, provided automatic switch over capabilities are in effect;

(C) On-site autoratic starting electrical generators;

{D) Reliance on portable generators or pumps, Proposats for the utilization of
portable units shall be accompanied by a detailed report showing conclusively the ability of sucha system to
function satisfactorily. Porable units will be approved only in those cases where the station is equipped with
an auto-dialer, telemetry device or other acceptable operator notification device, operators knowledgeable m
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acquistbon and slanup of the portable units are on 24-hour ¢all, the station is accessible in all weather
conditions, reasonable assurances exist as (o the mely avauabitity and accessibility of the proper ponable
equipment and the siation is equipped with properly designed and tested quick connection facilities. This
opuon is usually acceptable only for smaller lift stations,

{3} Restoration of lift station. Provisions should be made o restore the fift station to senvice
within four hours of outage,

{4y Spill containment structures. A spill containment structure should be considered
together with in-system retention in determining a total wastewater retention time. Because separate spill
retention facilities are not suitabie for all locations, engineers should check with the commission prior to
designing such structures. The design shall provide:

(A) a minimum storage volume of average design flow from the contributing area
and the longest power outage during the most recent consecutive 24-month period or. if power records are not
available. an assumed 2 4-hour outage;

(B) animpermeable liner (such as concrete or synthetic fabric (20 mil thicknessy)
and should have an energy dissipator at the point of goverflow from the lift station to prevent scour,

{C) a fence with a controlled access; and
(D) aplan for outine cleaning and inspection

{5) Alarm system. An audio-visual alarm system (red Bashing light and hom) shall be
provided for all lift stations. These alamm sysigms should be elemetered to a facility where 24 hour
attendance is available. The alarm system shall be activated in ¢ase of power outage, pump failure ora
specified high water level

§317.4. Wastewater Treatment Facilities.

(a) General requirements. Whenever possible, existing data of flows and raw waste strength from
the same piant or nearby plants with similar service areas should be used in design of treatznent facilities.
When using such data for design purposes, the vanability of data should be considered and the design based
on the highest flows and stremgths encountered during nonnal operating periads taking into consideration
possible infiltadonvinflow. In the absence of existing data, the following are generally acceptable parameters
to which must be added appropriate allowances for inflow and infileration into the coliection system to obtain
plant influent characteristics.

Figure 1: 30 TAC §317 .4 {a).

Daily »
Wastewater Wastewater
Flow - Gallons Strength

Source Remarks Per Person mg/1 BOD,
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Muncipaliy Hesdential 100 200
Subdivision Resdenual 100 200
Traider Park (Transient) 2 V4 persons per trailer 50 300
MMobile Home Park 3 persons per trailer 75 300
School with Cafeteria With Showers 20 300
Without showers 15 300
Recrzational Parks Overnight user 30 200
Day User 5 100
Office Building or Factory 28 300
Motel 50 300
Restaurant ; Per Meal 5 1000
Hospital Per Bed 200 300
Nursing Home Per Bed {00 300

(1) Effluent quality. Wastewater treatment plants shall be designed to consistenty meet the
effluent concentration and loading requirements of the applicable waste disposal permit.

(2) Effluent quantity. The design flow of a treatnent plant is defined as the wet weather,
maximum 30 day average flow. The design basis shall include industrial wastewaters which wiil enter the
sewerage systemn. The engineering report shall state the flow and strength of wastewaters from industries
which individually contribute five percent or more of plant flow or loading and discuss the aspect of
hazardous or toxic wastes. [tis the intent of these design criteria that the permit conditions not be viclated.
The engineering report shall list the design influent flow and concentration of BOD,, TSS, or other
parameters for the following;

(A) dry weather 30-day average, (Q,W);
(B) wet weather maximum 30-day average (Q.); and
{C) two-hour peak flow (Q,).

{3) Piping. The piping within all plants shali be arranged so that when one unit is out of
service for repairs; plant operation will continue and emergency treatment can be accomplished. Valves and
piping shall be provided and sized to allow dewatering of any unit, in order that repairs of the unit can be
completed in as short a period of time as possible. Porable pumping units may be used for dewatering small
treatment plants (design flow of less than 100,000 gallons per day) or interim facilities. Removed wastes
must be stored for.retreatment or delivered to another treatment facility for processing. Consideration shall
be given in design for means to clean piping, especially piping carrying raw wastewater, sludges, scum and
gt

{4) Peak flow. For treatment unit design purposes, peak flow is defined as the highest two-
hour average flow rate expected to be delivered to the treatment urits under any operational condition,
including periods of high rainfall (genemlly the two-year, 24-hour storm is assumed) and proionged periods
of wet weather. With pumped inflow, clarifiers shall have the capacity of all pumps operating at maximum
wet well level unless a control system is provided thar will limit the pumping rate to the "firm capacity”. This
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flow rate may also inciude skimmer flow. thickener overflow. filter backwash. etc. All ueatment plants must
be designed to hydraulically accommodate peak flows without adverselv affecting the reatment processes.
The engineer shail determine. by methods acceptable to the commussion. the appropriate peak flow rate
including the possibility of utilizing standby pumps. The proposed two-hout peak flow rate, together with a
discussion of rationale. calculations and all supporting flow rate data shall be. unless presented in the prelimt-
nary engingering report. included in the final engineering design ceport. Special storm flow holding basins or
flow equalization facilites can be specified to panially satisfy the requirements of this section where all
treatiment units within a plant are not sized for peak flow. See §317.9 of this title (relating to Appendix A}
for referencing a two-year 24-hour rainfall event.

(5} Auxiliary power. The need for auxiliary power facilities shall be evaluated for each
plant and discussed in the pretiminary and final engineering repons. Auxiliary power facilities are required
for all plants, unjess dual power supply armangements can be made or unless it can be demonstrated that the
plant is located in an area whem electric power reliability is such that power failure for a period to cause
deterioration of effluent quality is unlikely. Acceptable alternatives to auxiliary power include the ability to
store influent flow or partially treated wastewater during power outage. Auxiliary power may be required by
the commission for plants discharging near drinking water reservoirs, shellfish waters or areas used for
contact recreation, and for plants discharging into waters that could be unacceptably damaged by untreated or
partally treated effluent For more information on power reliability determination and emergency power
alternatives, refer to §317.3 (e) of this title (relating (o Ememgency Provisions.)

{6} Component reliability. Multiple units may be required based upon the uses of the
receiving waters and the significance of the treatrnent units to the treatment processes.

{7) Stairways, walkways, and guard rails. Basing having vertical walls terminating four or
more feet above or below ground level shall provide a stairway o the walkway. Guard rails on walkways
shall have adequate clearance space for maintenance operations (see §317.7 of this titke (relating to Safety)).

(8) Public drinking water supply connections. There shall be no water connection from any
public drinking water supply system to @ wastewater treatment plant facility unless made through an air gap
or a backflow prevention device, in accordance with AWWA Standard C506 (latest revision) and AWWA
Manual M14, All backflow prevention devices shall be tested annually with their test and maintenance report
forms retained for a2 minimum of three years. All washdown hoses using potable water must be equipped
with atrmospheric vacunm breakers located above the overflow level of the washdown area.

{(9) Ground movement protection. The swructural design of treatment plants shall be suffi-

cient to accommodats anticipated ground movement including any active geologic faults and allow for
independent dewatering of all treatment units. Plants should not be located within 50 feet of geologic faults, .

(10) Odor control facilities, The need for odor control facilities shall be evaluated for each
plant. Factors to be considered are the dissolved oxygen level of the incoming sewage and the type of treat-
ment process proposed.

(b) Preliminary treatment units. Bar screens, screens or shredders through which all wastewater will
pass should be provided at all plants with the exception of plants in which septic tanks, Irahoff tanks,
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facultatve. serated. or pariaily mixed lagoons represent the initial treatment urut. [n the event bat soreens,
screens ot shredders are located four or more feet below ground level, appropriate equipment shall be
provided to [ift the screenings to ground elevation. Where mechanically cleaned barscreens or shredders are
utilized. a backup unit or manually cleaned bar screen shall be provided. A means of diverung flow to the
backup screen shali be included in the design.

{1) Barscreens. Manmally cleaned bar screens shall be constructed having a 30 degree to 50
degree slope to 4 horizontal platform which wil provide for drainage of the screenings. Bar screen openings
shall not be less than three-quarters of an inch for manually cleaned bar screens and one-half inch for
mechanically cleaned bar screens. The channel in which the screen is placed shall allow a velocity of two feet
per second or more at design flow. Velocity through the screen opening, should be less than three feet per
second at design flow.

£2) Gritremoval. Grit removal facilities should be considered for all wastewater treatment
plants. Grit washing facilities shall be provided unless a bunal area for the grit is provided within the plant
grounds, or the grit is handled otherwise in such a manner as to prevent odors or fly breeding. Grit removal
units shall have mechanical means of grit removal or other acceptabie methods for grit removal. Plants which
have a single grit collecting chamber shall have a bypass around the chamber. Al grit collecting chambers
shall be designed with the capability 0 be dewatered. The methad of velocity control used to accomplish grit
removal in gravity setiling chambers shall be detailed in the final engineering report.

{3) Fine scresns. Fine screens, if used, shall be preceded by a bar screen. Fine screens shall
not be substituted for primary sedimnentation or grit removal, however, they may be used in Leu of primary
meatment if fully justified by the design engineer. A minimum of two fine screens shall be provided, each
capable of independent operation at peak flow. A steam cleaner or high pressure water hose shall be provided
for daily maintenance of fine screens,

{4) Screenings and grit disposal Al screenings and grit shall be disposed of in an approved
manner. Suitable containers with lids shall be provided for holding screenings. Runoff contrel must be pro-
vided around the containers where applicable. Fine screen tailings are considered as infectious waste;
therefore, containers must provide vector control if wastes are not disposed of daily at a Type ! Iandfill.

(5).Preaeration. Because preacration may be proposed when a particular problem is
anticipated, evaluation of these units will be on a case-by-case basis. Diffuser equipment shall be arranged
for greatest efficiency, with consideration given to maintenance and inspection.

{6)-Flow equalization. Equalizarion should be considered to minimize random or cyclic
peaking of organic or hydraulic loadings. Equalization units should be provided after screening and grit
removal.

{(A) Aeration. Aeration may be required for odorcontrol. When required, air
supply must be sufficient 1o maintain 1.0 mg/1 of dissolved oxygen in the wastewater.

{(B) Volume. A diumnal flow graph with supponting calculations used for sizing the
equalization facility must be provided in the engineering report. Generally, an equalization facility requires a
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volume esquivalent 1o 10 % 10 20 % of the anucipated dry weather 30-day average flow, Tankage should be
divided into separate compartments to allow for operational flexibility. repair and cleaning.

{c) Flow measuning devices and sampling points. A means for measuring efffuent flow shall be
provided at all plants. Consideration should be given to providing a means to monitor influent flow. Where
average influent and effluent flows are significamly different. e.g.. plants with large water surfaces located in
areas of high rainfall or evaporation or plants using a postion of effluent for irrigation, both influent and
¢ ffluent must be measured. Consideration should be given to internal flow maonitoding devices to measure
returned aciivated sludge and/or to faciliwate splitting flows between units with special attention being given
swhen units are of unequal size. All plants shall be provided with 2 readily accessible area for sampling
effluent

{d) Clarifiers.

(1) Inlets. Clarifier iniets shall be designed to provide uniform flow and stilling. Verical
flow velocity through the inlet stilling well shall not exceed 0.15 feet per second at peak flow. Inlet
distribution channels shall not have deadened comers and shall be designed to prevent the settling of solids in
the channeis, Iniet structyres should be designed to allow floating maternial to enter the clarifier,

{2) Scum removal Scum baffles and a means for the collection and disposal of scum shall
be provided for primary and final clanifiers. Scum collecied from finat clarifiers in plants utilizing the
activated shudge process, or any modification thereof, and acrated lagoons may be discharged to aeration
basin(s) and/or digester or disposed of by other approved methods. Scum from all other finat clarifiers and
from primary clarifiers shall be discharged to the shudge digester or other approved method of disposal.
Discharge of scum to any open drying area is not acceptable. Mechanical skimmers shali be used in units
with a design flow greater than 25,000 gallons perday. Smaller systems may use hydraulic differential
skimming provided that the scum pickup is capable of removing scum from the ¢ntire operating surface of the
clarifier. Scum pumps shall be specifically designed for this purpose.

{3) Effluent weirs. Effluent weirs shall be designed to prevent turtbulence or localized high
vestical flow velocity in the clarifiers. Weirs shall be located to prevent short circuiting flow through the
clarifier and shail be adjustable for leveiing. Weir loadings shail not exceed 20,000 gallons per day peak
design flow per linear foot of weir length for plants with a design flow of 1.0 mgd or less. Special
consideration will be given to weir loadings for plants with a design flow in excess of 1.0 mgd, but such
loadings shall not exceed 30,000 gallons per day peak flow per linear feot of weir.

(4) Shudge lines. Means for transfer of siudge from primary, intermediate, or finat clarifiers
for subsequent processing shall be provided so that treatment efficiency will not be adversely affected.
Gravity sludge transfer lines shall not be less than eight inches in diameter.

{5) Basin sizing. Overflow rates are based on surface area of clarifiers. The surface areas
required shall be computed using the following criteria. The actual clarifier size shali be based on whichever
is the larger size from the two surface area calculations (peak flow and design flow surface loading rates).
The final clarifier solids loading for all activated sludge treatment processes shall not excesd 50 pounds of
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solids per dav per square toor of surface area at peak flow rate. The following design critena for clanfiers are
based upon a suide water depth of 10 feet and shall be considered acceptable:

Clarifier .\Iaxifmum Mimmum Effective Maximum Surface Minmum Effecnve
Surtace Detennon Time Loading @ Design Detention Time
Loading @ P2ak & Pesk Flow Flow & Deswgn Flow
Flow {hryy {galdaysq ) thesy
{wal'dayssq 1)
Primarv & Intermediate- 1800 —_ 1000 —
Finak
Fixed Film Secondary 160 11 800 2
Fixed Film Enhanced Secondary 1400 1.3 0o 30
Activated Shudge {except
axtended air}
Secondary 1300 1.3 100 2.6
Enhanced Secondary 1200 1.5 800 in
Extended Air Secondary 1060 1.8 500 1.6
Exténded Air Enhanced Secondsry go0 22 400 4.5
Second Siage Nimification 1200 L5 600 3is

& Daoes not includs zecironlation

b Enhanced Secondmry Treatment refers to enlianced solids remeval achieved through reducing the hydraslic and solids joading ro the
clariffer

¢ Overflow rate and side water depth (SWD) may be adjusted, keeping the detention time unchanged, over a range of 3 f1. 10 16 . of SWD.
The detention thne is based an the effective vohime and the overflow rate of the circular or rectangular clarifier. {The effzctive volume
includes all tiquid above the shudge blanket). For cone bottom tanks, the top of the sludge kisnket is considered to be at the top of the
cone. For flar bottom wnks, & shudgs blanket of 3 &, should be allowed for development of maxdmum retum studge concentration.

{6} Sidewater depth, The minimum sidewater depth for conventional primary and interme-
diate clarifiers is seven feet. All final clarifiers shall have a minimum side-water depth of 8 feet Final
clarifiers having a surface area equal to or greater than 1,250 square feet (diameter equal to or greater than 40
feet) must be provided with a minimum sidewater depth of 10 feet

(7} Hopper bottom clarifiers. Hopper bottom clarifiers without mechanical sludge
collecting equipment will only be approved for those facilities with a permited design flow of less than
25,000 gallons per day. The required sidewater depth (SWD) for hopper bottom clarifiers may be computed
using the following equation: SWD = 160 QD + 4, where SWD equals required sidewater depth in feet and
QD equals design flow in million gallons per day. Furthermore, SWI) as computed above for any Nlow may
be reduced by crediting the upper one-third of the hopper as effective sidewater depth if the following
condinons are met:

(A) clarifier surface loading rate is reduced by at least 15 % from maximum loading
rate as per paragraph (5) of this subsection;
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{B) influent sulling baffle and effluent weir are designed to prevent shon circuiting;
(C) detention time at peak flow is at least 1.8 hours for secondary treaunent and 2 4
hours for advanced treatment: and

([} an approprate form of flow equalization is used,

¢(8) Sludge collection equipment. All conventional clarifier units that treat flow from a
wreatment plant factlity with a design flow of 25,000 gallons per day or greater shall be provided with
mechanical sludge collecting equipment. Hopper bottom clarifiers must have a smooth wall finish and a
hopper slope of not fess than 60 degrees.

(9) BOD, removal. It shail be assumed that the BOD, removal in a primary clanfier is 35
percent. unless satisfactory evidence is presented to indicate that the efficiency will be otherwise. (n plant
efficiency caloulations, it shall be assumed that the BOD, removal in intermediate and final clarifiers is
included in the calculation for the efficiency of the treatment unit preceding the imermediate or final gladfier.

{e) Tncklmg filters,

(1) Genemal. Trickling filters are secondary aerobic biclogical processes which are used for
ireatment of sewage.

{2) Basic design parameters. Trickling filters are classified according w applied hydmaulic
loading in million gallons per day per acre of filter media surface area, (mgdfacre) and organic loadings in
pounds BOD pe1 day per 1000 cubic feet of fiiter media, (Ib BOD/day - 1060 cu ft). The following factors
should be considered in the selection of the design hydraulic and organic loadings: strength of the influent
sewage, effectiveness of pretreatment, type of filter media, and treatment efficiency required. Typical ranges
of applied hydraulic and organic loadings for the different classes of trickling filters are presented in the
following able for iilustrative purposes. The design engineer shall submit sufficient operating data from
existing trickiing filters of similar construction and operation to justify his efficiency calculations for the
filters, and a filter efficiency formula from a reliable source acceptable to the comemission, The formula of the
Nationial Research Council may be used when rock media is used in the wickling fileer(s).
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Typical Design Loadings

Operating Standard Rate Intermediae High Rate High Rate Roughing
Characternizlics Rate
Media Roek Bock Rock Manufacurad Either

Hydraulic Loading:

mgd-acre -4 el 1640 15.90% 60180
epd/sq B 25-50 90-230 230900 150-1000% 1400-4200
Organic Loedng:
b BODVacre-fday 200-1000 700-140¢0 1800-1300 _ _
b BOD/day 1000 ey fi 5.2% 1530 25-300 up 1o 300 He
BOD Removal (%) 80.8% 30-70 65.85% 5£3-8% 1085

*Does not include recirculation

(3) Pretreatment.  The trickling filter treatment facility shall be preceded by primary
clarifiers equipped with scum and grease removal devices. Desipn engineers may submit operating data as
justification of other altemnative pretreatment devices which provide for effective removal of grit, debris,
suspended solids and excess oil and grease. Preaeration shall be provided where influent wastewater contains
harmfut levels of hydrogen suifide concentrations.

{4y Filter media

(A) Material specifications for rock media. The following are minimum
requirements.

(i) Crushed rock, slag or similar media should not contain more thun five
percent by weight of pieces whose longest dimension is greawer than three times its least dimension, The rock
media should be free from thin, elongated and flat pieces and should be free from dust, clay, sand, or fine
material Rock media should conform to the following size d:smbuuon and. grading when mechanically
graded over a vibrating screen with square openings:

(1) passing five inch sieve - 100 % by weight;

(I} retained on three inch sieve - 95-100 % by weight;
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(IIl) passing two inch sieve - 0.2 % by weight:
(IV) passing one inch sieve - 0.1 % by weight;

(V) the loss of weight by a 20-cvcle sodium sulphate test. as de-
scribed in Amencan Society of Civil Engineers Manual of Engineering; and Engineering Practice No. 13,
shiail be less than 10 %,

(il Rock media shall not be less than four feet in depth (at the shallowest
point) nor deeper than eight feet (at the deepest point of the filter).

(B} Synthetic (manufactured or prefabricated) media.

(i) Application of synthetic media shall be evaluated on a case-by-case
basis. Suitability should be evaluated on the basis of experience with installations treating similar strength
wastewater under similar hydraulic and organic leading conditions. The manufacturer’s ecommendations

_ shall be included as well as case histories invelving the use of the media

{it) Media shall be relatively insoluble in sewage and resistant to flaking or
spalling, ultraviolet degradation, disintegration, erosion, aging, all common acids and alkalies, organic
compounds. biclogical attack, and shall support the weight of a person when the media is in operation.

(iif} Media depths should be consistent with the recommendations of the
mamufacturer.,

(C) Placing of media.

() The dumping of media directly on the filter is unacceptable,
Instructions for placing media shall be included in the specifications.

(i) Crushed mck, slag, and similar media shall be washed and screened or
forked to remove clays, organic material, and fines.

{(iti Such materials should be placed by hand to a depth of 12 inches above
the underdrains and ail material should be carefuily placed in a manner which will not damage the
underdrmins. The remainder of the material may be placed by means of belt conveyors or equally effective
methods approved by the engineers. Trucks, tractors, or other heavy equipment should not be driven over the
filter media during or after construction.

(iv} Prefabricated filter media shall be placed in accordance with
recommendations provided by the manufacturer.

(%) Filter hydraulics.
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{A) Dosing. Wastewater mav be applied to the filters by siphons. pumps. or by
gravity discharge from preceding treaument unuts when suitable flow characteristics have been developed.

{8) Distribution equipment. Settled wastewater may be distributed over the filier
media by rotary. horizontal, or tmavelling distnbutors. provided the equipment proposed is capable of
producing the required contnuity and uniformity of distiibution over the entre surface of the filter,

Deviation from a calculated uniformly disiibuted volume per unit surface area shall not exceed 10 % at any
portion of the filter. Filter distributors shall be designed to operate properly at all flow mies. Excessive head
in the center column of rotary distributors shall be avoided, and all center columns shall have adequately sized
overflow ports to prevent the head from building up sufficiently for the water to reach the bearings in the
center column. Distributors shall include cleanout gates on the ends of the arms and shall also include an end
nozzle to spray water on the wall of the filter to keep the edge of the media continuously wet The filter walls
shall extend at least 12 inches above the top of the ends of the distnbutor arms.

(Cy Seals. The use of mercury seals is prohibited in the distributors of newly con-
structed trickling filters. If an existing treatment facility is to be modified, any mercury seals in the trickling
filters shall be replaced with oil or mechanical seals.

(D} Distibutor clearance, A minimum clearance of six inches shall be provided
between the top of the filter media and the distobuting nozzles,

(E)} Recirculation In order to insurs that the biological growth on the filter media
remains active at all times, provisions shall be included in all designs for minimusm recirculation during
periods of low flow. This minimum recirculation shall not be considered in the evaluadon of the efficiency of
the filter unless it is part of the proposed specified continuous regirculation rate. Minimum flow to the filtars
shall not be less than 1.0 mgd per acre of filtsr surface. In addition, the minimum flow rate must be great
enough to keep rotary distributors mming and the distribution nozzles operating propedy. For facilities with
a design capacity greater than or equal to 0.5 mgd and in which recirculation is incinded in design
compuiations for BOD, removal, recirculation shall be provided by variable speed pumps and a method of
conveniently measuring the recycle flow rate shall be provided.

(F) Surface loading. The engineering report shall include calculations of the
maximusm, design, and minimum surface padings on the filter(s) in terms of millions of gallons per acre of
filter area per day (for the initial year and design year). Hydraulic loadings of filters with crashed rock, slag
or similar media shall not exceed 40 mgd per acre based on design flow. The minimum surface loading shail
not be less than 1.0 mgd peracre. Loadings on synthetic (manufactured or prefabricated) filter media shall be
within the mnges specified by the manufacturer.

(6} Underdrain system.

{&) Underdrains. Underdrains with semicircular inverts or equivalent shatl bg
provided and the underdrainage system shali cover the entire floor of the trickling filter. Inlet openings into
the underdrains shall provide an unsubmerged gross combined area of at least 15% of the surface area of the

fitter.
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{B) Hydraulics. Underdrains and the filter efMluent channel floor shall have a
munimurm slope of one percent. Effivert channels shall be designed to produce a mirumum velocity of two
feet per second at average daily flow rate of application o the trickling filter.

{C) Drainule. Underdraing for rock media trickling filters shall be gither vitrified
clay or precast reinforced concrete. The use of half tile for underdrain systems is unacceptabie.

(D) Comosion. Underdrain systems for sy nthetic media wickling filters shall be
resistant 10 corrosion.

(E) Venulation. The underdrain system, effluent channels, and effluent pipe shall
be designed to permit free passage of air. Drains, channels, and effluent pipes shall have a cross-sectionat
area such that not more than 50 % of the cross-sectional area will be submerged at peak flow plus recircula-
ton. Provision shall be made in the design of the effluent channels to allow the possibility of increased
hydraulic loading. The underdrain system shail provide at least one square foot of ventilating area (vent
stacks, ventilating holes, ventilating ports) for every 250 square feet of rock media filter plan area.  Ventila-
ting area for synthetic media underdrains will be provided as recommended by the manufacturer, but shall be
at least one square foot for evety 175 square Feer of synthetic media wickling filier plan area.

(F) Mamntenance. All flow distnbution devices, underdrains, channels, and pipes
shall be designed so they may be maintained, flushed, and properly drained. The units shall be designed o
facifitate cleaning of the distributor arms. A gate shall be provided in the wall 1o faciiitate rodding of the
distributor arms.

{() Flooding. Provisions shall be rmade 1o enable flooding of the wickling filter for
filter fly conuol; however, consideration will be given by the comunission to alternate methods of filler fly
control provided that the effectiveness of the alternate method is verified ata full scale instailation. This
information shail be submitted with the pians and specificaiions,

(H) Flow measurements. Means shall be provided to measure flow to the filter and
recirculation flows.

{D) Rotating biological contactors (RBC).
(1) Geperal

(A) RBC units shall be covered and ample ventilation provided. Working clearance
of approximatety 30 inches should be provided within the cover uniess the covers are removable, utitizing
equipment normally available on site. Enclosures shail be constnucted of a suitable corrosion resistant
matenal, :

(B) The design of the RBC media shall provide for self cleaning action due to the
flow of water and air through the media. Careful selection of media that will not entrap solids should be

made.
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{C) The RBC tank should be designed to minimize zones 1n w hich salids will settle
out.

{0y RBC media should be selected which is compatible with the wastewater
Selection of media can be criucal where the wastewater has an industrial waste porton which either
sigmficandy increases the wastewater temperature or contains a chemical constmem which mav decrease the
life of the RBC media.

{2} Design.

{A) Pretreatment. RBEC units shail be preceded by pretreatment to remove any grit,
debris. and excess oil and grease which may hinder the treatment process or damage the RBC units. The
design engineer should consider primary clarifiers with scurn and grease collecting devices, fine screens, and
oil separators. For wastes with high hydrogen sulfide concentrations, preaeration shall be provided.

{B) Organic loading. The organic loading for the design of RBC units shall be
based on total BOD, in the waste going to the RBC including any side streams. The design engineer should
consider a maximum loading rate of § Ib BOD, per day per 1,000 £ of media in any stage, depending on the
character of the influert wastewater. The maxitum leading rate shall not exceed 8 1b BOD, per day per
1.000 £t of media in any stage. The design engineer should also consider the ratio of soluble BOD, to total
BOD, and its possible effect on required RBC media area. Allowable organic loading for the entire RBC
sysiem shall not exceed the following criteria:

Degree of Treatrment Maximum Organic Loading
(Ib. BOD,/day/1,000 ft.2
of media area)

Secondary 30

Advanced Secondary 2.0

(Cy Stages of treattnent. The number of RBC units in series (stages) for BOD
removal only shall be a minimum of three stages. For BOD removal and nitrification, there shall be a mini-
mum of four stages. If the plant is designed with less stages than noted above, the engineer must provide jus-
tification based on either full-scale operating facilities or pilot unit operational data. Any pilot unit data used
in the jnstification must take intg consideration an appropriaie scale-up factor.

(D) Drive system. The drive system for each RBC unit shall be selected for the
maximum anticipated media load. A variable speed system should be considered to provide additional
operator flexibility. "The RBC units may be mechanically driven or air driven.

(i} Mechanical Drives.

() Each RBC unit shail have a positively connected mechanical
drive with motor and speed reduction unit 1o maintain the required fpm.
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(I} A fully-assembled spare mechanical drive unit for each size
shail be provided on-site.

(I Supplemental diffused air should be considered for
mechanical drive svstems to help remove excess biomass from the media and to help mainiain the minimum
dissolved oxygen concentration

(i) Air Drives.

(D Each RBC unit shall have air diffusers mounted below the
media and off-cemer from the vertical axis of the RBC unit. Air cups mournted on the outside of the media
shalt collest the air 1o provide the driving force and maintain the required rpm.

(I} Blowers shall provide enough air flow for each RBC unit plus
additonal capacity to double the air flow rate 10 any one unit while the others are renning normaily.

(IIl) The blowers shall be capable of providing the required air
flow with the largest unit out of service.

(TV) The air diffuser line to each unit shall be mounted such that it
can be removed without draining the tank or removing the REC media

{V) Anair control valve shall be instalied on the air diffoser line to
each RBC umit,

(E) Dissolved oxygen The RBC plant shall be designed 1o maintain a minimum
dissolved oxygen concentration of one milligram per liter at all stages during the peak organic flow rate. Sup-
plernental aeration may be required.

{F) Nimification. The design of a RBC plant to achieve nitrification is dependent
upon a number of factors including the concentration of ammonis in the influent, effluent ammonia con-
centration required, BOD, removal required, minimum operational temperatures, and ratio of peak to design
hydraulic flow. Each of these factors will impact the number of stages of treatment required and the allow-
able ammonia nitrogen loading (Tb NH*/day/1,000 ft* media) required to achieve the desired levels of nitd-
fication for a given facility. The engineer shall submit appropriate data supporting the design.

(G) Design flexibility. The designer of a RBC plant should consider provisions to
provide additional operational flexibility such as controlled flow to multiple first stages, altemate flow and
staging arrangements, removable baffles berween stages, and provision for step feed and supplemental aera-
ton,

{g) Actuvated sludge facilities.

(1) Organic loading rates. Aeration tank volumes should be based upon full scale
experience, pilot scale studies, or rtional calculations based upon comsmonly accepted design parameters
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such as food to mucroorganusm ravo, mixed liquor suspended solids, and the solids retenuon time. Other fac-
tors 1o be considered include size of the usatment plant, diurnal load variations, retum flows and soluble
orgamic loads from digesters or sludge dewatering operations and degree of treaunent required. Temperarure.
pH. and disselved oxygen concentration are pamicularly important to consider when desi gning for ruwifi-
cauon. As a general rate. mimimum aeration tank volumes shall be as set forth in the following table.
Calculations must be submatted w fully jusufy the basis of design for anv aeration basins not conforming to
these minimum recommendations,

DESIGN ORGANIC LOADINGS

Aeration Tank
Qrganic Loading

Progess ib BOD,/day/1000 cu fi

Convertional* 45

Complete Mix 15

Contact Stabilization® 50

Extended Aeration 15

Oxidation Ditch® 15

Single Stage Nimification 33

{A) The conventional activated sludge process is characterized by having a plug
flow hydrauiic regime wherein particles are discharged in the same sequence in which they enter the aeration
basin. Plug flow may be approxamated in long tanks with a high length-to-width ratio.

(B) The contact stabilization process divides the aeration tank volume between the
reaeration zone and the contact zone. The ratio of reaeration volume to contact volume ranges from 1:1 to
2:1. The hydraulic detention nme in the contact zone shall be sufficient to provide removais of soluble
substrates to the required levels. For domestic flows nomnally two hours is sufficient in the contact zone.
Contact zone volume shall be based upon acceptable removal kinetics for soluble BOD, and ammonia
nitrogen. :

= {C) Oxidation ditches (which are organically loaded consistent with §317 4(g}(1) of
this title {relating to Wastewater Treaunemt Facilities.)) shalt have a minimum hydraulic retention time of 20
hrs. based on design flow. These oxidation ditch systems shall provide final clarification and return sludge
capability equal to that required for the extended aeration process. There shall be a minimam of two otors
per ditch, each capable of supplying the required oxygenation capacity and maintaining a minimum channel
velocity of 1.0 fps with one rotor out of service, The ditch shall be lined with reinforced concrete or other
acceptable erosion resistant liner matenal. Provision shall be made to easily vary the liquid level in the ditch
to control the immersion depth of the rotor for flexibility of operation. A motor of sufficient size to maintain
the proper rotor speed for continuous operation shall be provided. Rotor bearings should have grease fittings
that are readily accessible to maintenance personnel. Gear housing and outboard bearings should be shielded
from rotor splash.
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{1} Aeration basin general design considerations. Aeration tank geometry shall be arranged
tc provide optimum oxygen tansfer and mixing for the type aeration device proposed. Aeration tanks must
be constructed of reinforced concrete, steel with corrosion resistant linings or coatings. or lined earthen
basins. Liguid depths shall not be less than 8.0 feet when diffused air is used. All aeration tanks shail have a
freeboard of not less than |8 iches at peak flow. Access walkways with properly designed safety handrails
shall be provided to ail areas that require routing maintenance. Where operators would be required to climb
heights greater than four (4) feet, properly designed stairways with safety handrails should be provided. The
shape of the tank and the installation of aeration equipment should provide a means to control shont circuit-
ing through the tank, For plants designed for design flows greater than 2.0 mgd the total aeration basin
volume shall be divided among two or more basins. Each treatment facility shall be designed to hvdrauiically
pass the design two-hour peak flow with one basin out of service.

{3) Sludge pumps. piping, and return sludge flow measurement. The pumps and piping for
return activated sludge shall be designed to provide varniable underflow rates of 200 to 400 gallons per day
per square foot for each clanfier. If mechanical pumps are used, sufficient pumping units shall be provided to
maintain design pumping rates with the largest single unit out of service. Sludge piping and/or channels shall
be so arranged that flushing can be accomplished. A minimum pipe line vetocity of 3 feet per second should
be provided at an underflow rate of 200 gallons per day per square foot. Some method shall be provided o
measure the reram sludge flow from each clarfier.

{4} Aeration system design.

(Ay General design consideration. Aeration systems shall be designed o maintain a
minimum dissolved oxygen concentration of 2.0 mg/l throughou the basin at the maximum divmal organic
loading rate and to provide thorough micdng of the mixed liquor. The design oxygen requirements for
activated sjudge facilities are presented in the following table. The minimuom air vohuane tequirements may be
reduced with appropriate supporting performance evajuations from the mannfacturer.

Minimum Minimmm'

O, Required Air Required
Process b O,/ BOD, SCF/Ab BOD,
Conventional 1.2 1800
Complete Mix 12 1800
Contact Stabilization 1.2 1800
Extended Aeration 22 2850
Oxidation Ditch 1.6(2.2)% ——
Nitrification 2 3200

(i) Minimuwm air volume requirements are based upon a transfer efficiency
of 4.0 percent in wastewater for all activated studge processes except extended aeration, for whicha
wastewater transfer efficiency of 4.5 percent is assumed.

{ii) Value in parentheses represents the minimum oxygen requirement for
ditch type systems which will achieve nitrification.
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(B) Duffused air systems.

{1} Volumetric aeration requirements. Volumetric aeration requirements
shall be as determined from the preceding tble unless centified diffuser performance data is presented which
demonstrates wansfer efficiencies greater than those used in the preparation of the iable. Wastewater wransfer
efficiencies may be estimated for;

(I coarse bubble diffusers by multiplying the clean water transfer
efficiency by 0.635:

(I} fine bubble diffusers by multiplying the clean waier wransfer
efficiency by 0.45. The maximum allowable wastewater transfer efficiency shail be 12.0 percent Plants
trearing greater than 10 percent industrial wastes shall provide data to justify actual wastewater transfer ef-
ficiencies. Wastewater oxygen tansfer efficiencies greater than 12% are considered innovative technology.
See §317.1(a)(2)(C) of this tide (relating to General Provisions) for performance bond requirements. Clean
water transfer efficiencies obtained at 20 degrees Celsius shall be adjusted to reflect field conditions (ie.,
wastewater transfer efficiencies) by use of the following equation:

Air Flowrate = (Ibs, BOD /davi(Ibs, Q. Req'db BOD )

Required (scfm) Wastewater T.E. x0.23 x 0.075 x 1440
Where: Wastewater T.E, = Wastewater Transfer Efficiency, %
0.23 = Ib 0,/1b air @ 20 degrees C

1440 = minmes/day

0.075 = [b aig{cubic foot)

(i) Mixing requirement.  Air requirements for mixing should be considered
along with those required for the design organic loading. The designer is referred to Table 14-V, serator
mixing requirements in WASTEWATER TREATMENT PLANT DESIGN, a joint publication of the
American Society of Civil Engineers and the Water Pollution Control Federation.

(iii) Blowers and compressors. Blowers and compressors shall be of such
capacity 1o provide the required aeration rate as well as the requirements of all supplemental units such as
airlift pumps. Multiple compressor units shall be provided and shali be arranged so the capacity of the total
air supply may be adjusted to meet the variable organic load to be placed on the treatment facility. The
compressors shall be designed so that the maximum design air requirements can be met with the largest
single unit out of service. The blower/compressor units shall automatically restart after a period of power
outage or the operator or owner shall be notified by some method such as telemetry or an auto-dialer. The
specified capacity of the blowers or air compressars, particularly centrifugal blowers, should take into
account that the air intake temperature may reach 104 degrees F(40 degrees C) or higher and the pressure
may be less than standard (14.7 pounds per square inch absolute). The capacity of the motor drive should
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also take into 2ecount that the intake air may be 10 degrees F (~12 degrees C) or less and may require
oversizing of the motor or a means of reducing the rate of air delivery (o prevent overheating or damage 1o the
moaiar. :

(iv) Diffusers and piping. Each diffuser header shall include a contral
vaive. These valves are basically for open/close operation but should be of the throtding type. The depth of
each diffuser shall be adjustable. The air diffuser svstem, including piping, shall be capable of delivering
150 percent of design air requirements, The aeration system piping should be designed to minimize head-
losses. Twpical air velocities in air delivery piping systems are presented in the following table.

Pipe Diameter Velocity
(Inches) {Feetmin.-Sid. Air}
1-3 1,200 - 1,800
+-10 1,800 - 3,000
12-24 2,700 - 4,000
30-60 3,800 - 6,500

{(5) Mechanical aeration systems. Mechanical aeration devices shall be of such capacity to
provide oxygen transfer to and mixing of the tank contents equivalent to that provided by compressed air. A
minimum of twe mechanical agration devices shall be provided. Two speed or variable speed drive units
should be comsidered. The oxygen transfer capability of mechanical surface aerators shall be calculated by
the use of a generally accepted formula and the calculations presenzzd in the engineering report. Proposed
¢lean water wransfer rates inexcess of 2.0 Ibs. per horsepower-hour shall be justified by performance data. In
addition to providing sufficient oxygen wansfer capability for oxygen transfer, the mechanical aeration
devices shall also be required to provide sufficient mixing to prevent deposition of mixed liquor suspended
solids under any flow condition. A minimum of 100 horsepower per million gallons of aemation basin volume
shail be fumnished.

{h} Nutrieat removal

(1} Nitrogen removal, Biological systems designed for nitrification and denitrification may
be utilized for the conversion/remaoval of nitrogen. Various physical/chemical processes may be considersd
on 4 case-by-case basis. )

{2) Phosphorous removal.

(A) Chemical treatment. Addition of lime or the salts of aluminum or iron may be
used for the chemical removal of sotuble phosphorous. The phosphorous reacts with the calcium, aluminum
or iron ions to form insoiuble compounds. Thesz insoluble compounds may be flocculated with or without
the addition of 2 coagulant aid such as a polyelectrolyte (o facilitate separation by sedimentation. When
adding salts of aluminum or iron, the designer should evaluate the wastewater to ensure sufficient alkalinity is
available to prevent excessive depression of the wastewater or effluent pH. This is of particular importance
when the system will also be required to achieve nirification. The designer is referred to NUTRIENT
CONTROL, Manua! of Practice FD-7 Facilities Design, published by the Water Pollution Controi Federation
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and the Process Design Manual for Phosphonus Removal published by the Emvironmental Protection

Agency, for addisonal information,

{B) Biological phosphorus removal. Biological phosphornus removal systems will
be considered on a case-by-case basis for sysiems which can produce operating data which demonstzate the
capability to remove phosphorus to the required levels. All biological svstems which are required to meet a
1.0 mg/l effluent phosphorus ¢oncentration shall make provision for stand-by chemical treatment to ensure
the 1.0 mg/l is achieved.

(i} Aerated lagoon.

(1) Horsepower. Mechanical aeration units in aerated lagoons shall have sufficient power to
provide a minimum of 1.6 pounds of oxygen per pound of BOD, applied with the largest unit out of service,
{f oxygen requirements control the amount of horsepower needed. proposed oxygen transfer rates in excess of
Z lbs. per horsepower-hour must be justified by actual performance data. The amount of axygen supplied or
the pounds of BOD, per hour that may be applied per horsepower-hour may be calculated by the use of any
acceptabie formula. The combined horsepower rating of the aeration units shall not be less thaa 30
horsepower per million gallons of aerated lagoon volume,

{2) Construction. Earthen ponds shall have large sections of concrete slabs or equivalent
protection undet each aeration unit to prevent scouring of the sarth. Concrete scour pads shall be used in all
areas where the velocity exceeds 1 feet per second. Earthen ponds shail have protection on the slopes of the
embankment at the water ling to prevent erosion of the slopes from the turbulence in the lagoon, Where the
horsepower level is more than 200 horsepower per million gallons of lagoon volume, the pond embankment
at the water line shail be protected from erosion with riprap which may be concrete, gunite, a six<inch thick
laver of asphalt-saturated or cement-stabilized earth wlled and compacted into place, or suitabie rock riprap.
The crest and dry slopes of embankments shall be protected from erosion by planting of grass.

(3) Subsequent treatment, discharge systems. Aerated lagoon effluent will normally be
routed to additional ponds for secondary treatment and to provide sufficient detention time for disinfection.
The secondary ponds system shail consist of two or more ponds. Secondary pond sizing shall not exceed 35
pounds of BOD, peracre per day. Hydraulic detention time in a combined aerated lagoon and secondary
pond system shall be a minimum of 21 days (based on design flow} in order 1o provide adequate disinfection.
in designing the secondary ponds, BOD, removal efficiency in the aerated lagoon(s) may be calculated using
the following formula:

E= 1
H+K(YQ)

‘s’\{hcre;

efficiency of a complete mix reactor without recycle

removal rate constant, day-' (generally 0.5 day-' for domestic
sewage} ‘

aeration basin volume, million gations

< Am
nop

il
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Q =  wastewater flow rate. in million gallons per day
() Wastewater stabilization ponds (secondary reatment ponds).
{1} Pretreatment. Wastewater subilization ponds shall be preceded by facilities for primary
sedimentation of the raw sewage. Aerated lagoons or facultative lagoons may be utilized in place of

convenuonal pnimary ueatment facilities.

(2) Imperviousness: All earthen strucrures proposed for use in domestic wastewater
treatment or storage shall be constructed to protect groundwater resources. Where linings are necessary, the
following methods are acceptable.

(A) In-sita or placed clay soils having the following qualities may be utilized for

pond lining:
(iy more than 30% passing a 200-mesh sieve;
(i) ligquid limit greater than 30%;
(iii} plasticity index greater than 15; and
(1v) a minimum thickness of 2 feet,
{B) membrang lining with a minimum thickness of 20 mils, and 2n underdrain leak
detection system. :

{C) other methods with commission approval

(3) Distribution of flow. Stabilization ponds shatl be of such shape and siz¢ to insure even
distribution of the wastewater flow throughout the entire pond. While the shapes of ponds may be dictated to
some extent by the topography of the location, long narow ponds are preferable and they should be ortented
in the direction of the prevailing winds such that debris is blown toward the inlet. Ponds with narrow injets or
sloughs should be avoided.

{4} Access area. Storm water drainage shall be excluded from alf ponds. All vegetation
shall be removed from within the pond area duning construction. Access areas shall be cleared and
maintained for 2 distance of at least 20 feet from the outside toes of the pond embankment walls.

(5) Multiple ponds. The use of multiple ponds in pond systems is required. The operation
of the ponds shall be flexible, enabling one or more ponds to be taken out of service without affecting the
operation of the remaining ponds. The ponds shall be operated in series during routine operation periods.

{(6) Organic loading. The organic loading on the stabilization ponds, based on the total
surface area of the ponds, shall not exceed 35 pounds of BOD, per acre per day. The loading on the initial
stabilization pond shall not exceed 75 pounds of BOD, per acre per day,
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{71 Deptii. The stabilizanon ponds or cells shall have a normal water depth of 3 to 3 feet.

{8) [nlets and outlets. Multiple inlets and multiple outlets are required. The inlets and out-
lets shall be arranged to prevent shofi cirouiting within the pond so that the flow of wastewater is distibuted
evenly througheut the pond. Multiple inlets and outlets shall be spaced evenly. All outlets shall be baffied
with removable baffles to prevent floating matenal from being discharged. and shall be constructed so that
the ievel of the pond surface may be vared under nomal operating conditions, Submerged outlets shall be
used to prevent the discharge of algae.

(9} Embankment walls. The embankment walls should be compacted thoroughly and
compaction details shall be covered in the specifications. Soil used in the embankment shall be free of
foreign matenal such as paper, brush and failen trees. The embankment walls shall have a top width of at
least 10 feet. Interior and exterior slope of the embankment wall should be one foot vertical to three feet
horizontal. There shail be a freeboand of not less than two feet nor more than three feet based on the normal
operating depth. All embankment walls shail be protecizd by planting grass or riprapping. Where embank-
ment walls are subject to wave action, riprapping should be installed. Erosion stops and water seals shall be
instailed on ail piping penetrating the ernbankments. Provisions should be made to change the operating level
of the pond so the pond surface can be raised or lowered at least six inches.

{10} Partially Mixed Aerated Lagoons.

(A} Horsepower. With partialy mixed acrated lagoons, no atempt is made to keep
atl pond solids in suspension. Mechanicai or diffused aeration equipment should be sized to provide a
minimum of 1.6 pounds of oxygen per pound of BOD; applied with the largest unit out of service. Where
muitiple ponds are used in series, the power input may be reduced as the influent BOD; to each pond
decreases. Proposed oxygen ransfer rates in excess of two pounds per horsepower-hour must be jusufied by
actual performance data,

_ (B) Pond sizing. Partiaily mixed aerated lagoons should be sized in accordance
with the forrmula in §3 17.4()}(3) of this title (relating to Wastewater Treatment Facilities) using K-0 28.
Pond length to width ratios should be three to one or four to one.

{C) Impesviousness. Requirements for imperviousness, multiple cells, embankment
walls. and inlets and outlets shall be the same as for other secondary treatment ponds.

(k) Facuhative lagoon (raw wastewater stabilization pond).

(1) Configuration The length to width ratio of the lagoon should be three to one, with flow
along the length from inlets near one end to outlets at the opposite end (other configurations may be approved
if adequate means of prevention of short circuiting are provided). The length should be oriented in the
direction of the prevailing winds with the inlet side located such that debris will be blown toward the injet
(generally, the north-northwest side). Inlet baffles shall be provided to collect floatable material. The outlets
shall be constructed so that the water level of the lagoon may be varied under normal operating conditions.
Storm water drainage shall be prevented from entering the lagoon. The design engineer may wish to locate
the facultative lagoon in a central location with regard to the surrounding secondary ponds to facilitate
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compliance with the buffer zone requirement specified in Chapter 309 of this title (relaung to Domesuc
Wastewnter Efluent Limstaons and Plant Siung).

{2} impernviousness. Requirements for imperviousness shall be the same as those for
secondary reatment ponds,

{3) Depth. The portion of the lagoon near the inlets shall have a 10 to 12 footdepth o
provide siudge storage and anaerobic trgatment. This deeper portion should be approximately 25 percent of
the area of the {agoon bottom. The remainder of the pond should have a depth of five o eight feet

(4} Organic loading. The organic loading, based on the surface area of the facuitative
lagoon, shall not exceed 150 pounds of BOD, per acre per day.

(5) Odor control. The facultative lagoon shall have multiple inlets and the inlets should be
submerged approximately 24 inches below the water suiface to minimize odor but not disturb the anserchic
zone. Capabilities for recirculation at 50 % to 100 % of the design flow should be provided. Care should be
taken 10 avoid situations where siphoning of lagoon contents through submerged inlets can occur.

(6) Embankment walls. Refer to §317.4(j)(9) of this title (relating to Wastewater Treatment
Facilities}.

{7) Subsequent treatmemt. The facultative lagoon effluent will normally be routed to a
wastewater stabilization pordl systein for secondary reamment. In designing the stabilization pond system, it
may be assumed that BOD removal in the facuitative lagoon is 50 %. The stabilization pond system shall
CONiEin two or more ponds.

{I) Filtration, Filoation must be employed as 2 unif opemation to supplement suspended solids
removal for those treatment factiities with tertiary effluent imitations (suspended solids effluer quality equal
1o or less than 10 mgA). Filtration may be empioyed as a unit operation for those treatment facilities with
secondary or advanced secondary efftuent limitations. The utilization of filtration in the design of thwe
treatment facility normally provides effective removal of suspended biological floc and neutral density trash
material which may remain in secondary clarifier effluent. Intermitient filter operation is acceptable where on
line controls monitor plata performance or filters are not necessary o meet a specific discharge limitation.

(1) General requirements.

{A) Filter units shall be preceded by final clarifiers designed in accordance with
§317 4(d) of this title {relating to Wastewater Treatment Facilities) for secondary treatment critena.

(B) Filtered effluent, and not potabie water, shall be utilized as the souwrce of
backwash water.

(2) Deep bed, intermittently backwashed granular media fiiters.
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{A) Single media (sand filters), dual media (Anthracie - sand filiers), or maxed
media filter ty pes (non-stratfied anthracite. sand. garnet or other media) are scceptable for applicaton:
however, single media filters shatl be designed for maximum filtraton muns of six hours betwezn backsvash
penods.

(B} Design filtration rates shall notexceed 3 gpavft for single media filters, 4
gpmvft’ for dual media filters, and 5 gpr/ft’ for mixed media filters. The filter arca required shall be
calculated utilizing the above specified rates at the design flow of the facility. A minimum of nwvo Filter unyts
shall be provided with the required filter area calculated with one unit out of service.

{C} Facilities to provide periodic treatment utilizing chlorine or other suitable
agents. introduced to the influent stream of the filter units, shall be provided as an operational technique o
control slime growth on the filter surface and the backwash storage basin

(D) A graded gravel layer of a miniraum of 15 inches or variable thickness of other
filter media support matenial shall be provided over the filter underdrain system. Filter media support
matenal other than gravel will be reviewed on a case-bv-case basis. Normal media depths for the various
filter types are as specified below. Media depths significantly different than these must be justified 10 the
commissien. The justification must incluede an analysis of the backwash rates, Uniformity coefficient shall
be 1.7 or less. The particle size distribution for dual and mixed media filters shal] result in a hvdraulic
grading of matenal during backwash which will result in a filter bed with a pore space graded progressively
coarse to fine from the top of the media to the supportng layer.

Effective
Minimum Particle

Filter Type Type of Media Depth (Inches) Size (mm)
Single Media Sand 24 1.0-4.0
Automatic Backwash  Sand 11 1.0-40
Dual Media Anthracite & Sand 1§

Anthracite 10 1.0-20

Sand 6 0.5-10
Mixed Media .- Anthracite, Sand 16

& Other

Anthraciis 10 1.0+2.0

Sand 4 06-08

Garnet or Similar 2 063-06

Material

(E) The unit p:pmg for the filker units shall be designed to return backwash waste to
upstream neaunem unjts. In order 1o minimize a hydraulic surge, a backwash tank must be included into the
design for those plants that do not have some means of flow equalization or surge control. A backwash tank
shall be designed to provide storage for filter backwash based upon the number of design daily backwash
cvcles and the volume required for each backwash. Calculations must be provided 1o the commission demon-
strating that the perfonnaace of the plant will not diminish with the discharging of the backwash water into
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the tredument process. Enclosed backwash tanks shall be vented to maintain aumospheric pressure, Surge
control shali be provided 1o the backwash system 10 limit flow rate vananons w no more than 15 % of the
design flow of the treaunent units that will receive the backwash water. For these calculations an influemt lift
stauon is not considered as a treatment unit and, therefore. is not bound by the 135 % design flow requitemert.

(F) Pumps for backwashing filter units shall be designed to deliver the required rate
with the largest pump out of service. The backup pump unit may be uninstalled provided that the
commission is sausfied that the spare unit can be quickly instatled and placed into operation. Valve arrange-
ment for isolating a filter unt for backwashing shall provide ready access for the operator. Provision for
manual override shall be provided for any backwash system employing automatic control.

(G) Head loss indicators shall be provided for all filter units.

(H) Backwash for dual or mixed media fifters shall provide a minimum bed
expansion of 20 percent. A surface scour shall be provided prior 1o or during the backwash cycle. Backwash
flow rates at 15 to 20 gpny/fi’ and at a cycle time of 10 to 15 minutes should be provided, The backwash
cycle shall provide media fluidization at the end of the cycle to restratify the media. Backwash for single
media filters should be provided by a surface air scour or combination air-water scour and washwarer at
recommended rates as follows:

Air Scour 3-8 scfm/fe
Water Scour 05-2  gpm/fe
Backwash Water 6-8 gpm/ft

(I} The filter underdmin svstem shall be of a design adaptable to wastewater
treatment, providing a uniform diswiburion of filter backwash and freedom from excessive orifice plugging.
Wash water collection trough bottoms shall be located a minimum of six inches above the maximum
elevations of the expanded media. A minimam freeboard of three inches shail be provided in addition 1o the
design upstream depth of the wash water media. A minimum freeboard of three inches shall be provided in
addition to the design upstream depth of the wash water trough to prevent submerged trough conditions
during filter backwashing,.

(3) Multi-compartmented low head filters with continuous operation (autornatic backwash).
This paragraph contains the design criteria for multi-compantmented low head filters where the applicable
coteria are different thap those comained in paragraphs (I) and (2) of this section. All other ¢riteria included
in paragraphs (I} and (2) of this section will apply to muiticompan-mented low head filters with continuous
operation.

(A) Filtration rates. Filtration rates shall not exceed 3 gpm/ft? for single media
filters and 4 gpm/fi? for dual media filters based on the design flow rate applied to the filters. The total filter
area should be provided in two or more units and the filtration rate shall be calculated on the total available
filter area with one cell of each unit out of service, Manufacturer's recommended rates should be utilized if

substantiated by test data
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1B) Backwash. The backwash rate shall be adequate 1o fluidize and expand each
media layer a minimum of 20 percent. Provision should be made for an approximate tate of 10 gpa/fT over
4 30 10 60 second interval. Manufacurer's recommended rates should be utilized if substantiated by test data.
Pumps for backwashing filter units shall be adequate to provide the required rate swith the largest pump ocut of
service. {t is permussible for the backup unit to be an uninstalled unit. provided that the installed unit can be
¢asily removed and replaced. Waste filter backwash water shall be retumed to upsirearn uaits. preferably the
final clarifiers, for weatment.

(C) Backwash surge control. The rate of return of waste filter backwash water 1o
treatment units shall be controtled such that the rate does not exceed 15 % of the design flow of the reaiment
umts. The hvdraulic and organic load from waste backwash water shall be considered in the ovaral] design of
the treaument plant. Where waste backwash water is retumned for treaunent by pumping, adequate pumping
capagity shall be provided with the largest unit out of service. [t is permissible for the backup unit to be an
uninstalled unit, provided that the instailed unit can be easily removed and replaced.

(4} Alternative design for effluent polishing. Where filters are proposed to remove
remaining visible particles, other criteria will be considered on a case-by-case basis.

Adopted December 1], 1995 Effective January 1. 1996
§317.5. Sludge Processing.
{a) Ceneral rzquirements.

{1} Disposal requiremenis, agreement with. Shudge processing and treatment shail be in
agreement with the requirements of the ultimate form of disposal

(2) Control of sludge and supematant volumes. Provisions shall be made to insure that
waste sludge will be discharged to the studge digestar in such a2 manner 50 as to minimize the volume of
digester supernatant liquor. Provisions shall be made for the return of supematant from shudge thickeners
and digesters to the head of the treatment works or 10 the zeration system accounting for the impact on the
treatment units,

(3) Piping. All piping from clarifiers to thickeners, digesters, or other sludge processing
facilities shall be arranged for ease of maintenance and with sufficient hydraulic gradient 10 insure the flow of
sludge. Piping under statiopary structures shail be arranged so that stoppages can be readily eliminated by
rodding or with sewer cleaning devices. The sludge piping within the digesier, including the studge drain line,
shall be a minimum of four inches in diameter. Appropriate facilities for transfer of supernatant liquor shail
be provided. Piping shall include means 10 observe the quality of the supematant from each of the
withdrawal outlets provided. All units shall be capable of being drained independently of one another.

(4) Shudge pumps. Selection of sludge transfer pumps shatl be based on both the quantity
and character of the anticipated solids load to be handled by them. Where mechanicat pumps are usad, a
sufficient namber of pumps shall be provided 5o that the design pumping capacity is gvailable with the
largest sludge pump out of service, Air lift pumps are an acceptable mechanism for shudge transfer. Dupli-
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cate design pumping capacity 15 not required when air lift pumgs are used, Pumps used for pumping studge
shali be speciicaily designed for that purpose. Cerunfugal sludge pumps shail have a positive suction head
uniess they are seif-pnming or equipped with some other priming device acceptable to the commission.

(5) Siudge swbilization. Sludge siabilization is required for all biological treatment
processes with the excepuon of extended aeration processes (with a solids retention time of 20 davs or more)
in which case the sludge may be drawn directly 1o a sludge dewatering facility.

(6) Sizing. Sizing requirements must be determined using the BOD, and design flow of the
raw sewage infiuent to the plant. ’ .

{b) Acrobic digesters.

(1) Sludge thickening. Aerbic digesters should be provided with sludge thickening
capabiliy.

(2) Aeration. Air supplied from air compressors or blowers through diffusers shall be not
less than 30 scfm per 1,000 cubic feet of aerobic digester volume. If a separate system of air compressors or
blowers will supply air to the digester, then the compressor or blower system shali be designed so that the air
requirements can be met with the largest single unit out of service. If mechanical aerators are used, a
minimum of 1.5 horsépower per 1000 cubic feet must be provided.

(3) Mixing. Adequate mixing of the sludge shall be provided to keep the solids in
suspension and to bring the deoxygenated liquid continuously to the aeration device. The amount of mixing
shall be based upon the sludge characteristics, the tank geometty and type of aeration/mixing devices.

(4) Volume. A digester shall provide a minimum shidge retention time of 15 days. The
design volume of the aerobic digesters may be calculated using 20 cubic feet per o BOD, per day. This
voiume should be provided in two cells capable of operating as a single or two-step unit,

{5) Sludge withdrawal. Provisions shall be made to inclade an effective means of removing
solids from the digester.

{c) Anaerobic digesters.

(1) Velume. The following minimum design criteria shall be used in computing the capacity
of digesters with and without facilities for heating the sludge undergoing digestion and without sludge
thickening ahead of the digester. Variances to the below-referenced table for minimum digester volume may
be granted provided that it can be demonstrated o the satisfaction of the commission that a minimum solids
reteption time {SRT) of 30 days will be provided for unheated digesters and a minimum SRT of 15 days wiil
be provided for heated digesters, Heating of the digester means that adequate facilities shail be provided for
heating and mixing the sludge and maintaining a year-round temperature of at least 95 degrees F. Heating
coils ingide the digester are not acceptabie. All heated digesters shall include a thermometer with not less
than a four inch dial to indicate the temperature of digester contents. The use of flat-bottomed digestion
chambers is not acceptable. [n sewage treatment plams employing shudge thickeners, the volume of the
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digester mav be reduced. with sufficient justfication. as a result of the thickeners reducing the volume of
sludge going to the digester. The calculations for the required studge digestion volume shall be based on the
miumum percent solids in the sludge expected o be encountered.

Cubic Feet Per Pound BOD, per day

Twvpe of Sludge Unheated Heated
. Digester Digester
Sludge from primary clarifiers 20.5 145
Sludge from primary clarifiers, including [mhoff tanks, plus 265 19.0

sludge from claifiers following trickling filters; sludge from
chemical precipitation units, either alone or with sludge from
biological treatment unit

Studge from primary clarifiers with waste activated sludge or 4.0 2958
contact stabilization sludge; shudge from secondary clarifiers

(2) Mixing. Adequate mixing of digester contents is required for all first-stage and all
single-stage digesters. Mixing may be performed by mechanical equipment, including external pumps, orby
gas recirculation. The rate of mixing shall be such that the flow created in the digester is sufficient to
completely mix the incoming shudge with the digester contents and prevent the formation of a scum layer.

{3y Digester covers. Uncovered anaerobic digesters are not accepiable. The siudge and
supernatant withdrawal piping for all single-stage and first-stage digesters with fixed covers shall be arranged
i1 such 2 manner so as o minimize the possibility of air being drawn into the gas chamber above the liguid in
the digester. Al digester covers shall include a gas chamber adequate for the gas production anticipated.
Digester covers shall be gas tight and the specifications shall require a test of every digester cover for gas
leakage.

(4) Gas piping and safety equipment. The gas piping shall be adequate for the volume of
gas 1o be handled and shall be pressure tested for leakage (at 1.5 times the design pressure) before the
digester is placed into operation. All gas piping shall slope at least 1/8 inch per foot to provide drainage of
condensation in the gas piping. The main gas line from the digester shail have a sediment trap equipped with
a drip trap. Drip traps shall be provided at all other low points in gas piping. The gas piping to every gas
outlet including the pilot line to the waste gas bumner shall be equipped with flame checks or flame traps. A
natural or bottled gas source shall be utilized for the bumer pilot. Flame traps with fusible shutoffs shail be
included in all main gas lines. The gas line to the waste gas burner shail include a suitable pressuze, vacuum
and relief vatve. Digester covers shall be equipped with an air vent which includes a flame trap, a vacuum
breaker, and pressure relief vaive. The main gas line shall be provided with a manometer or other acceptable
device which measures the gas pressure in inches of water. Manometers may be used to measure the gas
pressure in other gas lines. All manometers shall be vented to the atmosphere outside digester buildings. A
gas meter to measure the rate of gas production is desirable and is mandatory on all anaerobic digester sys-



Texas Nawral Resource Conservauon Commussion Page 34
Chapter 317 - Design Cntena for Sewerage Systems

s designed for 1.0 MGD facilities or larger. All moms in digester buddings with floor level below grade
shall be ventlated. Venulation mav be either continuons or intermittent, Venulaton. if continuous. shall
provide at least six complete air changes per hour. if interminent, at least 30 complete air changes per hour,

(3) Other requirements. The discharge end of sludge inlet piping shail be separated from
the overflow of the supematant liquor withdraw ai point by a minimum distance equal to the radius of the
digester tank, Every digester shall be provided with an overflow. A means shall be provided by which the
level can be varied from which supematant liquor is withdrawn either automatically or by the opemitor. If this
means is by withdrawal pipes at different levels in the digester, at least three different levels of supernatant
liquor withdrawal shall be provided. All supemnatant liquor withdrawal systems shall be provided with
sampling cocks or other means of inspecting and testing the supernatant liquor from each level. Piping for
hot water heating svstems may be of any size adequate for the flow. The fresh water supply to hot water
heating systems shall be from a 1ank with an air gap between the top of the tank and the fresh water supply
pipe to prevent a cross connection between the digester hot water system and the fresh water supply system.

{6) Treatment of digester supematant liquor, Supematant liquor from anaerobic digesters
may be treated by chemical means or other acceptable methods befors being retumed to the plant. {f the
commeondy used method of dosing with lime is empioyed, the following criteria shail apply: Lime shail be
applied to obtain a pH of 11.5. The lime feeder shall be capable of feeding 2,000 mg/1 of hydrated lime or its
eguivatent. The lime shall be mixed with the supernatant liquor by a rapid mixer or by agitation with airin a
mixing chamber, After adequate mixing, the solids shall be allowed 10 settle. The supematant liquor
treatmient system may be a batch or contitaous process. If a batch process is used, the mixing and settling
may be in the same tank. The sedimentation tank shall have a capacity o hold 36 houss of supernatant liquor
but not less than 1.5 gailons percapita. If a continuous process is used, the sedimentation tank shal! have a
detention ume of not less than eight hours. Solids sertled from the supematant liquor treatment are to be
retarned to the digester or conveyed to sludge handling facilities. The clarified supernatant liquor shall be
retueried to the head of the treatment works or to the aeration system.

(dy Other stabilization processes,

{1) Incineration and heat reatment. The equipment shall be housed in a fireproof building.
Adequate facilities shall be provided for storage of sludge during the longest period that drying and/or
incinzration units might normally be out of service for repairs or maintenance. Plans for control of odors,
insects, fly ash, and for adequate facilities for the disposal of dried sludge or ash shall be provided 1o the
commission. Prior to construction of an incineration or heat treatment facility, consuitation shouid be made
to the Texas Air Control Board for applicable emission standards and the possible requirement for a separate
Texas Air Control Board permit

(2) Compesting, wet oxidation and other processes. Design information given to the
commission shall include the demonstrated level of stabilization achieved by the process (o be employed
Test results 1o verify the degree of siabilization may be required. In addition, design information shall
address design and/or operational methods to minimize odor, insects and other nuisance conditions. Shudge
storage requirements for each process shall be provided to the commission. Also, the uitimate disposal
method for the processed shidge shall be reflected in the waste disposal application.
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(e} Sludge dewatering faciliies. Sludge shall be dewatered sufficienty to meet the requurements of
the uliimate form of disposal.

{1} Sludge drving beds.

{A} Required area: The area of sludge drving beds 1o be provided wiil vary in
accordance with the average rainfall, average humidity, and type of reatment process used. The required area
for aerobic sludge dewatering shail be determined from §317.12 of this title (relating to Appendix D) {for
anaerobic sludge dewatering, the value obtained from §317.12 may be reduced 35 % to determine the
required area} using a waste ioad based on sewage strength and the daily average flow of the mw sewage.
The bed area sizing requirements shown in §317.12 of this ttle (relating to Appendix D) are for sludge
drying beds utilizing 2 contintious underdrain media as specified in subsection (E) of this section. Concrete
{or similar impervious material) sludge drving beds which do not use an underdrain media may require
additional area and wiil be evaluated on a case-by-case basis; however, in those counties of the State which
experience both high rainfall and high relitive humidity (Brazoria, Chambers, Fort Bend, Galveston, Hardin,
Harnis, Jasper, Jefferson, Liberty, Newton, and Orange), other methods of sludge dewatering should be
utilized in lisu of sludge drying beds. Where sludge drying beds are used in those counties of high rainfall
and humidity, provisions shall be made in the design of these beds for covering the beds, for means df
accelerated dewatering, or for extra storage capacity and alternate dewatering methods to effectively dewater
the sludge during inciement weather.

(B) General design features. At least two sludge drying beds shall be provided and
they shall be constructed at elevations above groundwater level. Construction shall be such as lo exclude
surface water runoff from the beds and seepage from the beds into the ground. Chanmels shall be of sufficient
grade and size o facilitate the flow of the studge to the varions beds. Runners should be provided o facilitate
sludge handling.

() Filtrate. The filtrate {(or dmainage) from the sludge drying beds shall be returned
to the head of the treattnent works or to the agmtion syswem.

(D) Siudge removal A splash block or slab shall be provided at the point where
digested sludge is discharged onto each of the beds. Appropriate means shall be provided to facilitate the
removal of the dried sladge fiom the beds for disposal without bed damage resulting. Every sludge drying
bed should include a removal gate or stop planks in one end to provide access for machinery and trucks to
remove and haul away the dried sludge.

(E) Media. A minimum depth of 12 inches of filtering matexial, of which four to
six inches is coarse sand, is required. To exclude surface water and eroded earth, the bed shall be protected
by a permanent wail which shall extend at least 12 inches but not more than 24 inches above the finished
surface of the beds. .

(2) Vacuum filters, belt filtets, beit filter presses, and other mechanical dewatening filters,
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(A) Muluple uruts. Where dewatenng of sludge is proposed. the design engineer
shall provide data o document sufficient capacity. altemnate disposal means or storage facilities capable of
maintaming normal daly operations during breakdowns. upsets. ete.

{B) Filtrate. The filtrate from the filters shall be returned 10 the head of the
treatment works or to the agration system. Consideration shall be given to the | lmpact of the rerumed filtrate
on the treatment units and to providing odor and insect control facilites.

(3) Ponable dewatering units. If sludge is to be treated using portable mechanical
dewatering units. provisions shall be made in the facility plan or preliminary engineering report for the
location and connection of the portable dewatering unit(s) during facility operation.

§317.6. Disinfection.

(a) General policy. Facilities for disinfection shall be provided to protect the public health and as an
aid o plant operation.

(b} Chlocnation facilities.

(1) Chlorination equipment, Chlorination equipment shall be selected and installed which is
capable of applying desired amounts of chlorine continuously to the effluent Chlorination equipment may
also be nstalled to control odors and generally assist treatment. To accomplish these objectives, points of
chiorine application may be established a1 the head of the plant for prechlorination, in the effluent chlorine
contact chamber or other suitable focations.

(A) Capacity. Chiorination equipment shail have a capacity greater than the
highest expected dosage to be applied. Chlorination systems shall be capable of operating under all design
hydraulic conditions. Duplicate equipment with automatic switch over should be considered for standby
service, so that continuous chiorination ¢an be provided.

' (B) Controls. Means for automatic proportioning of the chiorine amount to be
applied in accordance with the rate of effluent being treated is encouraged for all plants and may be raquired
if a maximum chiprine residual is required in the applicable discharge penmit. Manual control will be
permirted where the rate of effluent flow is relatively constant and for pre~chlorination applications. Con-
sideration shail also be given to controiling chlorine feed by use of demand.

(Cy Measurements. A scale for determining the amount of chlorine used daily, as
well as the amount of chlorine remaining in the container, shall be provided.

{D) Safety equipment. Self contained breathing apparatus shall be available foruse
by piant personnel. The equipment should be located a1 a safe distance from the chlonine facilities to insure
accessibility. Self-contained breathing apparatus shall be focated outside the entrance to the chlorine facility.

(E) Housing. Housing of chiorination equipment and cylinders of chlorine shall be
in separate rooms above ground level, with the door opening to the outside, as a measure of safety. Doors
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should be equipped with panic hardware. The chlorinauon room should be separated from other moms by
gas tight paruuons and should be equipped with a ¢lear glass. gas-tight window swhich permuts the chionnator
10 be viewed without entering the room. Forced mechanical ventlation shall be included in chlorination
rooms which will provide a complete air change a minimum of every three minutes. The exhaust equipment
should be automatically activated by external light switches and gas detectors that are provided with contact
closures or relavs. No other equipment shail be installed or stored in the chlorinator mom. Vems from
chlorinators. vaporizers, and pressure reduging values should be piped to the outdoors at a point not
frequentad by personnel, nor near a fresh air intake. Detectors and alarms should be located ineach area
containing chlorine gas under pressure. If gas withdrawal chlorine storage ¢ylinders are subjected o direct
sun. pressure reducing devices must be provided at the cylinders. Fire protection devices and fireproof con-
struction is required for all chiorine storage areas. Electrical controls in chloring facilities must be replaceable
or protected against corrosion. Separate, trapless floor drains or a drain to an ample dilution point shali be
provided from the chlorine storage room and from liquid feed chlorinator rooms.

(F) Emergency chlorination. Emergency power should be provided for chiorination
facilities,

(G) Onher. Chlorine rooms shall maintain a minimum temperature of 65 degrees F.
Chlorinate solution should be prepared using treated effluent. If potable water is used, the potable water
supply sysiem must be protected by an adequate backflow prevention device. When a booster pump is re-
quired, duplicate equipment should be provided.

(2) PeHets. The use of pellet systems will be considered for spproval on a case-by-case
basis.

{3} Chlornne contact chamber design criteria

{(A) Initial mixing, Rapid initial mixing of the chlorine solution and wastewater is
essential for effective disinfection, Effective initial mixing can be accompiished by applying the chlorine
solution in 3 highly tarbulent flow regime created by in-line diffusers, submerged hydraulic structures,
mechanical mixers or jet mixers. The mean velocity gradient in the area of turbulent flow, or G value, shall
exceed 500 sec.-1 with residence times of three to 15 seconds. Calculations supporting the design G valve
shall be presented in the engineering report. Mixing devices for which the mean velocity gradient is difficult
10 verify shall be justified by pilot or full-scale performance data.

(B) Conract time, Contact chambers shall be designed to provide a minimum
average hydraulic residence time (chamber volume divided by flow) of 20 minutes at the design peak
hydraulic flow.

(C) Conctchamber configuration. Pipe contact chambers shall be sized so that a
scour velocity of at least one foot per second will be obtained at the existing maximum daily dry weather flow
rate. If adequate initial mixing is not provided, contact chambers shall have a flow pathway length-10-width
ratic of at least 40 and a maximum depth-to-width ratio of no greater than 1.0. This length~to-width rato
may be accomplished by baffling.
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(D) Sludge and scumn remeval, Contact chambers shall either be provided with a
means (¢ remeve siudge and scurm. such as a small hydraulic dredge and skimmers, without taking the contact
ank out of service. ot shall be configured so that ene-half of the contact chamber can be dramned for tleaning
without internupting fow through the other half,

t.: Other means of disinfection.

(13 Chemical disinfection is not normally required when the total residence time in the
wastewaler treatment system (based on design flow} is at least 21 days,

(2} Ultmviolet tight {U. V) disinfection.

(A) General. Ultraviolet disinfection systems are considered applicable to treated
wastewaters with daily average BOD ; and T3S concentrations consistently less than 20 mg/l.

(B} Definitions:

() Ultraviolet Module - A grouping of UV germicidal lamps of 3 specified
arc length it a quartz or teflon sleeve, sealed and supported in a single stainless steel or some other non-
corrosive frame.

(i} Ulwaviolet Bank - A grouping of UV modules which span the entire
width and depth (of flow) of the reactor,

(C) Sizing, configuration and required dosage. Ultraviolet disinfection units will be
designed in accordance with methodologies presented in the U.S, Environmental Protection Agency Design
Maral, Municipal Disinfection, EPA/625/1-86/021. Turbulent flow is necessary due to non-aniform
intensity fields in an ultraviolet reactor. Proposed design shail have a Reynolds’ number of greater than 6,000
at average design flows. Disinfection systems shall consist of a minimum of two ulraviolet banks in series
and shall be capable of providing disinfection o permitted fecal coliform levels at the design daily average
flow with the largest bank out of service,

(D) System details. The ultraviolet unit shall be configured so that there is
adequate space for the removal and maintenance of lamps. One person should be able to meplace lamps
without the aid of mechanical lifting devices, special tools or equipment. Drains shall be provided to com-
pletely drain the ultravioiet reactor unless the equipment can be easity removed from the effluent channel, but
lamps shall be replaceable without draining the unit. The materials used to construct the reactor shail be
resistant to ultraviolet light. Ballasts and other electrical components shall be consistent with the ultraviolet
lamp manufacturer's recommendations, Temporary screens shall be instalied to protect the lamps and other
fragile components from construction debris,

(E) Controls. Each individual ultraviolet lamp shail be provided with a remote
operation indicator. Lamp failure alarms shall also be provided for a pre-deienmined nurnber of lamp
faitures. Techniques that result in non-irradiated flow pathways are prohibited. Each ultraviolet bank shall
be equipped with at least one ultraviolet intensity meter or some means to monitor changes in ultraviolet
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dosage: hovever, intensity meters shall not be miied upon w antomatically control svstem opemtion. A flow
conwol desice. such as an automaug level conurol. shail be provided to ensure thar the lamps are submerged in
the effluent at all times regardless of flow mte. The awtomatic level control shall be arranged so that itw il
allow suspended solids. which may settle. to be washed out of the area of UV disinfecuon. Proper heaung
and vennlation are critical to ultraviclet svsiem operation. Cabinets containing baliasts and/or transformers
shall be provided with positive filtered air ventilation and automatic shutdown/alarms at high lemperatures.
Provisions shall also be made to maintain the ultraviolet lamps at or near their optimum operating
temperature and o filter venalating air so as to limit ultraviolet light absorbance by dust accumulations,
Elapsed operation time meters shall be provided for each bank of witraviclet lamps.

(F) Cleaning. Provisions for routine cleaning such as mechanicat wipers, high
pressure sprayers, ultrasonic transducerss of chemical cleaning agents are required. Quartz sleeve ultraviclet
svstems shall have a chemical clearang capability in addition to any ultrasonic and/or mechanicaf wiper
systems, Cleaning solution mix and storage tanks shall have a volume of at least 123 percent of the reacior
volume to be cleaned, A spent cleaning solution disposal plan shall be included in the engineering report.

(G) Safety. Operators shall be protected from ¢xposure o ultraviolet light during
normal operations.

{(H) Replacement parts. Replacement part provisions shail be based on:

{fy the following table which summarnzes minimum rquirements as a per
centage of the total provided in the ultraviolet system; or

(ii) a minimum of one uninstalled spare module.
Part Descripti Mini F  Total

Lamps 10

Bailast 5

Enclosure Tubes 5

Modules* 2

* (exchuding famps and enclosure tubes)

(3) Disinfection techniques not in widespread use, such as ozonation, bromine chloride, and
chlorine dioxide, will be considered for approval on a case-by-case basis. Full details of application, opera-
tion, and maintenance, and results of pilot and developmental studies, shall be furnished to the commission by

the design engineer for each proposal,
§317.7. Safety.

(a) General policy. Design of facilities should follow guidelines established under 29 CFR Parts
1901.1 (OSHA) and other regulatory authorities.
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{by Ratlings and Starways. Ratlings should conform with guidelines coniained in the Occupational
Safery and Health Act. Paragraph 1910.23. Openings in railings must have removable chains. Open valve
boxes and pits must be guarded by railings. Refertw $317.4(a)7) of this title (relating 1o Wastewater
Treatment Facilities) for additional requirements. Sieep and vertical ladders are acceptable for infrequent
access to equipment. Walkwavs and steps must have a nonship finish. Ladders must have flat safety tread
rungs and extensions at least one (1) foot out of a vault Seven feet of clearance shall be provided for
overhead piping unless piping is padded to prevent head injury and warmning signs are provided.

{c) Electrical code. Electrical design shall conform to local electrical codes. Whers there are no
local electrical codes. the design shall conform to the National Electrical Code. Where a flammable gas may
exist, all electrical equipment shail conform to the requirements of the National Electrical Code, Chapter 5.
Arnticies 500 through 510, "Hazardous Locations.” The equipment shall bear the seal of the Underwriter
Laboratories, Inc. or comply with the National Electrical Code. Adequate lighting must be provided, espe-
cially in areas to be serviced by personne! on duty during hours of darkness.

(d) Unsafe water. When non-potable water is made available to any part of the plant, all vard
hydrants and outlets shall be properly marked “Unsafe Water," and all underground and exposed piping shall
be identified as specified in subsection (g) of this section

(e} Plant protection. The plant area shall be completely fenced and have lockable gates at all access
points. Plants containing open clarifiers, acration basins and other open tanks, shall be surmounded by an
eight-foot fence with a minimum single apmon batbed wire outrigger. Livestock fence may be provided in lieu
of an eight-fout fence for stabilization ponds, lagoons, overland flow plots, and similar facilities. Hazard
signs stating “Danger » Open Tanks - No Trespassing” must be secured to the fence, within visible sighting of
each other, as well as on all gates and ievees. Plants shall have at least one all-weather access road with the
driving surface situated above the 100-yr. flood plain or be provided by an alternate method of access
approved by the commission.

(fy Other safety equipment. The plant as a whole, and hazandous areas in particular, shall be posted
in accordance with the Hazardous Communication Act.

(g Color coding of piping. All piping both exposed and to be buried or located out of view,
containing gas, chlorine or other hazardous materials shafl be color coded. Other piping should be color
coded. All non-metatlic underground plant piping shouid be installed with tracer type. The non-potable
waterline should also be identified with a proper color coding. This line shall be painted white and be
stenciled "NON-POTABLE WATER" or "UNSAFE WATER". The following coding is recommended by
the Water Polhrtion {ontrod Federation.

Shudge Line Brown
Gas Line Red
Potable Water Line Bhie
Chlorine Line Yellow
Sewage Line Grey
Compressed Air Line Green

Heating Water Lines Blue with 6" red bands spaced 30" apant
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Power Conduit Orange

(h) Portable ventilators and gas detection equipment. Porable gaseline operated ventilators must be
provided for ventilating manholes. Personal gas detectors are required for wear by all personnel whose jobs
require entenng enclosed spaces capabie of having accumulations of hydrogen sulfide or other harmful gases.
An approved personnei retrieval system should be provided for continued space entry.

(i) Potable water. Potable water should be provided to the plant site.  Double check backflow
preventers must be provided at the main plant service. Atmospheric vacuum breakers are required at alt
peotable water washdown hoses.

(i} Freeze protection. All surfaces subject 10 freezing shall be adequately sloped to prevent standing
water.

(k} Noise levels. Noise levels in all working areas shall be kept below standards established by the
Occupational Safetv and Health Act.  Removable netse antenvators should not be utilized.

() Safety raining. Regular safety training shall be provided to all employees.
§317.8. Design And Operation Features.
{a) Laboratory contol.

{1y Facilites. Laboratory capability for operational control and testing shall be provided.

The taboratory should be located on ground level and easily accessible to the treatment plant and sampling
points. The laboratory should be located away from vibrating machinery or equipmient which could have an
adverse effect on the performance of the operation of laboratory instraments. The extent of the equipment to
be provided and the specific tests to be performed will vary according to capacity and type of plant, Asa
minimum, provisions should be made at al plants so that chemicals and equipment are available for
performing such on-site tests as settleable solids (Imhoff cone), 30-minute settleability, dissolved oxygen,
pH, and chlorine residual. For plants with a design flow of 1.0 mgd w 5.0 mgd, equipmem shall also be
provided to determine suspended solids concentration. Al plants with design flows in excess of 5.0 mgd
shall have access to facilities to provide all permit required compliance monitoring, plus volatile suspended
solids, nitrogen seqies, and alkalinity determinations (if anaerobic sludge digestion is used). Altemnately, such
tests may be performed under contract with other laboratories, Special consideration, for treatment plants lo-

" cated in remote or vandal prone areas, may be given by the commission to methods for storing chemicals and
analyvical equipment at an off-site Jocation. Provisions shall be made in ail cases to provide for the
requirements of the commission Self-Reporting System procedures and for proper monitoring of significant
industrial connections. These requirements are minimum requiremenis only; additional provisions may be
needed to insure optimum plam operations, Raw waste characterization should be provided for all facilities
with a design flow in excess of 5.0 mgd and for all facilities anticipating a plant expansion.

{2) Airconditioning. All laboratories shall be air conditioned and heated to maintain a con-
stant temperature.
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tb) Office and wilet facilines. Hand washing facilines should be provided for the protection of
operating personnel. Office. showers. e, heating, proper lighting and venniation shall be provided where
operators are to be stationed at the plant for operating shifts. The needs of male and female emplovees. the
handicapped and visitors to the plant shouid be considered in the design of sanitary facilities,

{¢} Tool shed and work shop. Appropriate facilities should be provided for the stomge of to0ols and
spare pans, and a work shop should be provided te allow repairs and maintenance.

{dy Landscaping and beautification. Upon completion of the treatment plant, the grounds should be
properly graded for surface drainage. Asphalt concrete, gravel or shell walkwavs shouid be provided for
access ta all treatment units and to the final sampling point. Where possible, steep slopes should be avoided
to prevent erosion. Surface water shail not be allowed to drain info any unit. Pamicular care shall be taken to
protect trickling filter beds, sludge drying beds. and intermittert sand filters from storm water runoff.
Provision should be made for landscaping and plant site beautification, particularly when a plant is visible to

the public.
§317.5. Appendix A.

The following map establishes the maximum 24-hour rainfall at a two-year frequency.
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Insert Appendix A Map Heare
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§317.10. Appendix B - Overland flow process.

The overland flow process is the application of wastewater along the upper portion of unifocmiy
sloped and grass covered land and allowing it 1o flow in a thin sheet over the vegetated surface to runoff col-
lecuon ditches. The primary objective of this process is weaunent of wastewatar. Utilization of this process
does result in a discharge and therefore a waste discharge permit from the Texas Water Commission is
required. This process is best utilized on soils with low permeability. The performance of the overland fow
process is dependent on the detention time of the wastewater on the vegetated sloped area. Therefore. in
order 10 meet a specified effluent criteria, the hydraulic loading rate. the application rate and the effectiveness
of the distribution system are cssential design considerations. For detailed process design guidance. the latest
edition of the Environmental Protection Agency Technology Transfer Pracess Design Manual for Land
Tregimem of Municipal Wastewater may be used.

(1) Hydraulic loading rate. The hydraulic loading rate and applicition rate can vary
depending on levels of pretreatment, quality of effluent, temperatare and other climatic conditions, 8
hydraulic loading rate of 1.5 t0 2.0 inches per day and an application rate of 6 1o 8 gallons per hour per foot
of slope width are suggested as general guides. The design rates selected and their justification shall be
submitted in the design report.

(2) Wastewater storage. Storage capacity for inclement weather conditions shail be
provided. To minmmize the inpactof algae on the teatient performance, this storage shall be designed as an
off-line hasin. used only as needed and emptied as soon as possible by biending with other pretreated
wastewater prior to application. To control odors, provisions for aeration in the storage basin should be con-
sidered.

(3) Seil testing. For the overland flow process, the scil profile evaluaton should exend to a
depth of at least three (3) feet. The soil sampling and testing specified in subsection (b) of this section shall
be representative of the soil to this depth.

¢4y Other design considerations.

(A) The overland flow process treatment area shall be subject to the same buffer
zone requirement as 3 treatment plant

(B) The minimum slope length for the applied wastewater shall be 100 feet.

{C) The sioped areas to receive wastewater shall be uniformly graded to eliminate
wastewater ponding and shor circuiting for the length of the flow. Site grading procedures and tolerances
shall be included in the specifications. Minimum slopes shall equal or exceed 2 percent; maximum slope
shall not exceed 8 percent. The application site shall be protected from flooding.

(D) The application cycle shonld provide a maximum of ten hours for dosing
followed by a minimum period of 14 hours of resting.

(E) The method of application shall provide uniform coverage of the area.
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(F) A vegetauve cover shall be provided on the application site. The plant types
selecied shall be sunable for overland flow conditions and shail provide uruform coverage of soil o prevent
shor circuiung and channelizaton of the area,

{Gy Wastewater quality and ézsznfecuen requirsments for overiand flow pmcess
discharges will be established by the discharge permit

{H) Anefflugnt sampling station shall be provided prior to discharge to surface
waters. The sampling and reporting requirements will be esmblished by the discharge permit.

§317.11. Appendiz C - Hyacinth Basins,
{3} Introduction

{1} Purpose. Hyacinths may be used for the removal of suspended solids from secondary
effluent Other proposed weatment applications, however, are not excluded by these critera, and such
propoesals will be reviewed on a case-by-case basis,

(2) Other permits. The authority to use hyacinths is contingent upon obtaining a possession
permit from the Texas Parks and Wikilife Department.

{3y Location. Uncovered hyacinth basins will be approved only in Cameron, Hidalgo,
Kenedy and Willacy counties. Hyacinth basins elsew here shall be covered with a greenhouse structure, A
variance will be considered for systems which are designed for seasonal operation. Greenhouse design shall
provide for adequate dike top width for equipment maneuverability, doors for personnel and equipment
access, and openings for ventilation,

{b) Design.

(1) Multiple basins. Multiple basins shall be provided. Capacity to treat the design flow
with one basin out of service shall be provided. A varance may be considered for systems which are
designed for seasonal operation. Average water depth of basin shall not exceed 36 inches.

(2) Basin sizing and configuration. Multiple surface inlets and outlets shali distribute flow
uniformly through the basin. This may be accomplished by a weir, openings in a baffle, by a perforated pipe,
or other methods. Basins of one acre or less in size are required. The bottom of the hyacinth basin shall be
sloped to facilitate draining. A surge basin or some other method of flow equalization to achieve a more
constant rate of inflow to the basia is desirable.

(3) Bamier. A fixed bamier creating a clear zone shall be instailed at the outlet to prevent
the discharge of hyacinths or hyacinth seed. While screening may be used as a barrier material, a permenble
rock barrier is preferred. Water depth within the outlet area shall not be more than 24 inches with the bovtom
covered by a layer of broken rock or washed gravel
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) Loading. Organic loading of hvacinth basins shail not exceed 100 Whs/acre/day of BOD,
uniess supplemental aeration is provided to consistently maintain an gerobic surface water layer. The
maximum hvdraulic loading shall not exceed 0.20 mgd/acre.

{5) Natural aerators and mosquito control. Exclosures shall be placed at intervals along
basin edges 10 provide clear zones for aeration and to enhance fish producton for mosquito control. Total
area of exclosures should be approximately 20 % of total basin area. Exclosures shall have a uniform depth
of not more than 24 inches. with bottomis lined with broken rock or washed gravel, Plastic sheeting covered
with a laver of broken rock or washed gravel, extending above and below operating water level, shail be
placed all along inner basin berms to prevent wead growth and eliminare mosquito breeding habitat.

{¢) Operation.

(1) Harvestng. Adequate provisions for access, removal, and disposal of the hvacimh
plants shall be provided. Removal shall be done mechanically.

(2) Cleaning. Each basin shall be ¢leaned once each year by dewatering and removing
plants and sludge.

(3) Coverage. Plant coverage shall be limited to 90% of the basin ama.
§317.12, Appeadiz D.

The following map establishes the required area for sludge drying beds with aerobic shudges. For
aembic shudges, the value obtained from the map maybe reduced by 33%.
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Insert Appendix D Map Here.
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§317.13. Appendix E - Separation Distances.

The following rules apply to separation distances between potable water and wastew ater treatment
plants. and waterlines and samtary severs.

{a) Water fine/new sewer line separation. When new sanitary sewers are installed. thev shall
be instalied no closer to waterlines than nine feet in all directions, Sewers that parallel waterlines must be
installed in separate wenches. Where the nine foot separation distance cannot be achieved. the following
guidelines will apply:

(1} Where a sanitary sewer parallels a waterline, the sewer shall be constructed of
cast iron, ductile iron or PVC meeting ASTM specifications with a pressure rating for both the pipe and
joints of 150 psi. The vertical separation shall be a minimum of two feet between outside diameters and the
horizontal separation shall be 3 minimum of four feet between outside diameters. The sewer shall be located
below the waterline.

() Where a sanitary sewer crosses a waterding and the sewer is constucted of cast
iron, ductile iron or PVC with a manimum pressure rating of 150 psi, an absolute minimam distance of 6
inches between outside diameters shall be maintained. In addition the sewer shall be located below the water-
line where possible and one length of the sewer pipe must be centered on the waterline.

{3) Where 3 sewer crosses under a waterline and the sewer is constructed of ABS
truss pipe. simular semi-rigid plastic composite pipe, clay pipe or concrete pipe with gasketed joints, a
minimum two foot separation distance shall be maintained, The initial backfiil shall be cement stabilized
sand {two or more bags of cement per cubic yard of sand) for all sections of sewer within rnine fzet of the
waterline. This initial backfill shall be from one quarter diameter below the centerline of the pipe to one pipe
diameter {but not less than 12 inches) above the top of the pipe.

{4} Where a sewer crosses aver 4 watertine all portions of the sewer within nine feet
of the waterline shall be constructed of cast iron, ductile iron, or PVC pipe with a pressure rating of at least
150 psi using appropriate adapters. In licu of this procedure the new conveyance may be encased in a joint of
130 psi pressure class pipe at least 18 feet long and two nominal sizes larger than the new conveyance. The
space around the camier pipe shall be supported at 5 feet intervals with spacers or be filled to the springline
with washed sand.  The encasement pipe should be centersd on the crossing and both ends sealed with cement
grout or manufactured seal

(b) Water line/manhole separation. Unless sanitary sewer manholes and the connecting
sewer can be made watertight and tested for no leakage, they must be installed so as to provide a minimum of
nine feet of horizontal clearance from an existing or proposed waterline. Where the ning foot sepatation
distance cannot be achieved, a carrier pipe as described in subsection (a)(4) of this section may be used where
appropnate.
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§317.15.  Appendix G - General Guidelines for the Design of Constructed Wetlands Units for use in
Municipali Wastewater Treatment.

ta) Definitions. The following words and terms. when used in this chapter. shall have the following
mearing, unless the context clearly indicates otherwise.

(1) Constructed wetlands - Constructed Wetlands are designed and man-made complexes of
saturated substrates. emergent and submergent vegetation, animal life, and water that simulates natural
wetlands. Conswucied wetlands as described in these rules are meant to function exclusivelv as wastewater
treatment units. They consist of two vaneties: submerged flow systems and free water surface systems.
Combinations of these varieties may also be acceptable methods of treatment.  Constructed wetlands are
constructed treatment systerns that are inundated or saturated by wastewater flows at a frequency and
duration sufficient to support. and under normal circumstances do support. a prevalence of flora and fauna
wpicaily adapted for life in saturated or inundated soil conditions, ie., a wetland. Terms that are considered
synonymous with constructed wetlands treatemernt systems are manmade wetlands, engineered wetlands,
antificial wetlands, rock reed filters, vertical bio-reactor, submerged flow systems, freewater surface systems,
artificial marsh, marsh reed filter, betanical reactor, rooted emergent wetland filters and microbial rock plant
filters.

{2} Submerged flow - A submerged flow system (8F8) consists of a lined basin or channel
filled with a granular rock media. The media supports the growth of both emergent vegetation on the surface
and fixed bio-fikm on the subsurface. The wastewater flows horizontally, vertcally, and transverses the
subsurface of the rock media through interstices of the media and vegatation root structure. Wastewater
levels are nominally maintained at least six inches below the rock media surface. Total rock media depth
shall not exceed 24 inches.

(3} Free water surface - The free water surface system (FWS) consists of 4 lined basin or
channel partiaily filled with soii or other media snitable for supponting rooted emergent ami/or submergent
vegetation. Wastewater flows over the top of the media and through the stalks of the emergent and/or
submergent vegetation at an average depth no greater than 18 inches.

(b) General considerations. These guidelines are intended for an exemplary basis. The criteria for
design, construction, ad operation should be based on data collected from operational data of simular
facilities, pilot-plant and bench-scale studies, and/or proper engineering and scientific investigations which
should be submitited at the time of review.

{1) Algal mat removal. Provisions shall be made for algal mat removal from primary
treated effluent prior to entering into the wetland units. These provisions may include bar screens, adjustabie
intets, baffles, and other methods as approved by the commission.

(2) Natral wetlands. The commission will prohibit the use of any land defined as 2
wetland by the U.S. Ammy Corps of Engineers in 30 Code of Federal Regulations, §122.2 and subject to
regulations found in the Clean Water Act, §404, for use in wastewater treatment. Any subsequent
construction activity located in 2 natural wetland may require a permit from the United States Axmy Corps of

Engineers.
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(3} Tvpical wetlands vegelation. Suggested flora for constructed wetlands in the State of
Texas inciude the following:

(A} Emergent aquatic vegetation such as Tyvpha spp. {cattails). Scirpus spp.
{bulrush), Sagittana spp. (arrowhead). Phragmites spp. (reeds), Juncus spp. (rushs), Eleocharis spp.
{spikerush), caladium spp. (elephant ear), or other acceptable species may be used.

{B) Floaung aquatic vegetation such as Lemna spp. (duckweed), Hvdrocotyle
umbellata (water pennywon), Limnobium spongia (frogbir), Nymphaea spp. (water lily), Wolffia spp. (water
meal). or other acceptable species may be used.

(Cy The use of mdigenous plants is strongly recommended provided that these
species have been proven suitable for use in wastewater treatinent. Procurement of these seed plants from
natusal wetlands should ensure the natural wetlands are not significandy impacted,

{D) The use of all harmful or potentially harmful wetiands plants and organisms, as
described in 31 TAC §§57.111-57.118 and 31 TAC §§57.251-57.258, must first be approved by the Texas
Parks and Wildlife Department.

(3) Allowed uses. Constructed wetlands can be used as a;
{A} secondary treatment unit; or
(B) advanced secondary treatment unit.

(4) Primary treatment. All systems shail be preceded by primary treatment. Systems may
be preceded by secondary treatrnent. Primary treatment can mclude septic tanks, Imhoff tanks, facultative
lagoons, acrated lagoons, stabilization ponds, and any other treatment process which removes the settieable
soiids and floating material The design of these pretreatmem units shall conform with applicable State
design critenia.

(%) Liners. When required in the facility's permit or by the commission, basins shall be
lined with an impermeable liner, either soil or synthetic, as described in subparagraphs (A) and (B) of this
paragraph

{A) Soit
() All placed clay or in-situt 5oils used for basin liners shail be cernified by
adequate geotechnical test results. For all in-situ soils, the design engineer shall present adequate soil borings
information which ensures the homogeneousness of the selected soil. Placed clay or in-situ soils shail have a
measured permeability of less than 107 cmy/sec. and/or the following characteristics:
() more than 30% passing a #200 mesh sieve;

() liquid limit greater than 30%;
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(I} plasticity index greater than t3;
{1V} no clods targer than two (2) inches:

(V) minimum compacied thickness of two feet for placed clay
liners and four feet for in-situ soils.

(i) All placed clay liners shall be installed according 1o the following
criteria. However, when using in-situ sotls for the required liner, only the upper six inches should be

reworked as follows:
{[} maximum loose lift of eight inches, six inches compacied;

(II) minimum compaction effort of 95 percent Standard Proctor
{ASTM D658y,

{II) liners shall be keved into the existing in-situ soils.

(B) Symhetic. All synthetic liners shall have a minimum thickness of 30 mils and
contain undendrain leak detection which shall consist of leachate collection and detection systems. Proper
instailation of the materials mentioned in subparagraph (A) of this paragraph shall be described in the
project's specifications. The liner matenal shall be resistant 1 or protected from ultra-violet (UV) light
degradation.

{6) Flood hazard analysis. The 100-year flood plain elevation shall be provided. Proposed
reatment units which are to be located within the 100-year flood plain will not be approved for construction
unless protective measures satisfactory to the commission {such as levees or elevated reatment wnits) are
included in the project design. 1 construction inside the 100-year flood plain is necessary, authorization from
the proper coordinating authonity must be obtained. All units must either be three feet above the 100-vear
flood plain or have a berm with at least three feet of freeboard above the 100-year flood plain

(7) Berms. Beoms shall have side slopes of no steeper than 3:1. Berms shall be lined or
constructed of impermeable clay as described in the preceding section pertaining to seil liners. All clay berms
shall be keyved into the clay liner.

(8) Configuration. Facilities with permitted average daily flows over 100,000 gallons per
day shall conform with the following configuration standands.

(A) Multiple units. The treatment sy stem shall be divided into multiple units that
can be operated separately. Each unit shall have the ability to be completely drained.

"' (B) Pamile! trains. Design considerations may include parailel treatment streams or
trains which can be operated independently of each other.
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() Length to width ratio. The units shall be designed o operate as plug flow
channels. A proper length to width matio to achieve this condition should be considered in the design of each
svstenm

(D) Switching capability. The design shall allow for each unit t be taken cut of
service at any time and its flows routed to another unit. The treatment system must be capable of treating the
daily average flow with the largest unit out of service.

(E) Wind protection. Al FWS systems shall be simated so as 1o minimize the
adverse effects of the prevailing winds.

{F)y Minimum siope. All systems should maintain 2 minimum slope along the
bottom of at least 0.075% to facilitate draining.

(9} Flow distribution.

(A} Inlets. All peaunent units shall have multiple inlets (a minimum of three) and
provide a method to mitigate erosion of the media.

{B) Outlets. All treatment units shall have multiple outlets (a minimum of three).
FWS outlets shall be submerged and be able 10 exclude floating detrital matenal and scum.

(C} Waier levels. The design should allow inlets and outlets to be mised and
lowered, so that water levels within the basin can similarly be varied and provide the ability to flood the beds
when necessary.

(D) Basin hydrauiic design.

{1y Submerged flow systems: SFS systems should be designed to prevent
sutface ponding of wastewater, The hydmnlic loading of these systems should be imited to the effective
hydraulic capacity of the media in place. This effective hydraulic capacity will be a function of the clean
media’'s hydraulic capacity reduced by root intrusion, slime layer, detritus, algae, and other blockages.

(i) Free water surface sysiems, FWS systems should be designed to
prevent scour, erosion, and plant damage during peak flow periods. The hydraulic loading of these systems
should be limited to the open channel carrying capacity of the unit at full growth

(10) Flow equalization. Flow to the units shall provide for 3 uniform environment and
growth conducive to wetands,

{11) Initial vegetation spacing, Plants should be placed no greater than 66-inches apant
{center to center). All plants to be used should be healthy, insect free, and undamaged. A broad diversity of
plant species within any umt is recommended.
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1123 TSS removal. The Total Suspended Solids (TSS) removal efficiency of the wetland
svstem 15 dependent on the quiescence of the system. However. o the facility is unable to meet 1ts permifted
parameters. allernate means of solids removal must be pursued.

{133 Ninfication. Current wetand technology has not proven the ability 10 consistently
mtnfy tvpical domestic strength sewage to meet average penmit limitations below 3 mg/A. The design of any
wetland proposed for use in this type situation will incorporate a separate nitrification process,

(14) Harvesting. Harvesting of dead wetland vegetation and detritus plant marter is
recommended.

{¢) Submerged flow system design.

(1) Basic design parameters. SFS wetlands are sized acconding to primary and/or secondary
weatment efficiency preceding the units, L.e. fraction of remaining BOD,, and the permitted 30-day average
effluent discharge concentration of BOD,. The following factors shall be considerd in the selection of the
design hydraulic and organic loadings: strength of the influent sewage, cffectiveness of primary and/or
secondary treatment, type of media, ambient wastewater temperature for winter conditions, and rreatment
efficiency required.

(A} Rock/media design.  The following are minimum requirereents for material
specifications of the rock media:

(i) Crushed rock, slag or simitar media should not contain more than 5.0%
percent by weight of pieces whose longest dimension is three times its least dimension. Th2 rock media
should be free from thin, elongated and flat pieces and should be fiee from clay, sand, organic material, or
dirt. The media should have a Morhs hardness of at least 3.0.

(i} Rock media except for the top planting layer, should corform to the
following size distribution and gradation when mechanically graded over a vibrating screen with square

openings:
(D passing six inch sieve - 100% by weight,
{(IT) retained on two inch sieve - 90-100% by weight,
(IIT} passing one inch sieve - < 0.1% by weight;
(B} Installation of the rock media:

(i) Rock media shall be rinsed or washed to remove sediment. This
washing should be sufficient to remove any significant amounts of dirt or accumulated debris.

(i} The proper placement and installation of media is vital to the success of
the systern. Undue compaction exerted on the media's surface, as it is installed and afier its installation, can
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fracture and consohidate the media, The introduction of foreign fine particles and fracunng can adversely
affect the svstem's hvdraulic conductivity. Therefore. the following guidelines are recommended:

{D A laver of smaller rock (0.5 - 1.0 inches) mav be used on the
top of the unitto ease planting of the vegetaton and aid in vestor control,

{II) Media should be genuly put in place, avoiding excessive
dropping, jostling, and abusive handling.

(I} Heavy machinery should not be aliowed on the surface of the
media after final placement. If machinery is alowed on the surface, all tire ruts should be smoothed over o
prevent ponding in ruts.

(IV} Provisions should be made prior 1o planting 1o provide water
and nutrients to the plants if' the system start-up will be delayed.

(2) Organic loadings. The following tables present typical ranges for detention tire within
the system in days. Each detention time represents combinations of different classes of secondary and
advanced secondary treatment and different effiuent parameters. Design engineers may submit sufficient
operating data for similar installations, and/or actual field conditions o justify their efficiency calculations.
These times represent the theoretical detention time of wastewater within the basin. Therefore. the amount of
detention volume available is equal to the basin's volume multiplied by the average porosity of the media.
Evapotranspitation and precipitation should also be considered when calculating detention time. The wbles
are based upon an average effective porosity media of 32%, and an average wastewater treatment plant
influent BOD, of 200 mgA.

{A) Secondary and Advanced Secondary treatment. The detention times in Table
MNumber | are based on the fractonal BOD, remaining in the wetland system’s influent and the permined
effluent limits. For permittad effluem BOD, concentmtion and removal efficiencies that fall between the
listed quantities, linear interpolation is permissible. Table Number 1 is based on the following assumptions:

(1) ambient winter conditions wastewater temperature of 7.5 degrees Centigrade (45.5
degrees Fahrenhiet); and

{2) an average wastewater treatment piant influent BOD, of 200 mg/1. If the wastewater
winter temperature is lower than that indicated above, detention times must be modified.

Table No. 1
DETENTION TIME {days}
SUBMERGED FLOW SYSTEM

Fractional BOD., Remaining After [nitial T

Permitted
BOD, msﬂ 076 (.60 .50 Q.40 0.30 020 0,10
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R jo 26 23 13 1.3 t wa
20 37 3.4 30 28 N 1.3 n/a
11) 3 4.7 +.4 +.0 34 156 1

(B} Advanced secondary reatment following pond systems only. The detenuon
ume s based on the assumption that the veatment facility is composed of a facultative lagoon followed by
two stabilizaton ponds. each sized according to the current State design cnteria found in this Chapeer. For
applicavons where pond effluent is to be polished 10 meet an effluent BOD, concentration of 30 mg/l, a
minimum of one dav detention time through the wetland system will be required.

{3) Oxygen loadings. Since SF5 shouid function in an aerobic environment, the wastewater
dissolved oxygen level is critical. Surface area needed to maintain sufficient oxygen transfer through
developed plant roots shall be designed based on approved and acceptable engineering methods.

{d) Free water surface system design.

{1) Basic design parameters. FWS wetlands are sized according to primary amud/or
secondary treatment efficiency, i.e. fraction of remaining BOD,, and the permitted 30-day average effluent
discharge concentration of BOD,. The following factors are considered in the selection of the design
hydraulic and organic loadings: strength of the influent sewage, effectiveness of primary and/or secondary
treatment. type of media. ambient wastewater temperature for winter conditons, and treamment efficiency
required.

(2} Organic loading. The following tables present typical ranges for detention time within
the wetland system in days. Each detention time represents combinations of different classes of pamary and
secondary treatment and the different effluent parameters. Design engineers may submit sufficient operating
data for similar installations, and/or actual field conditions to justify their efficiency calculations for the
wetland system. The tables are based on the following assumptions: Specific surface area of the media
{stems, roots, detritys, etc. 15.7) m2/m3; ambient winter conditions wastewater temperatare of 7.5 degrees
Centigrade (45.5 degrees Fahrenhiet); and an average wastewater treatment plant influent BOD, of 200 mg/l.

{A)} Secondary treatment. These detention times are based on the type and
efficiency of the primary treatment unit which precedes the FWS wetlands.

(i} Septic tank or facultative pond as primary treatient method:

Table Mo, 2
Effluent BOD, Required Detention
Concentation (mg/l) Time (davs)
kit 8
20 i1

10 15
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{11) Imhoff tank or clanficauon as prmary treatment method:

Table No, 2
Effluent BOD, Required Detention
30 12
20 i3
10 2i

(B} Advanced secondary reatment The detention times given in Table Number 4
are based on the fraction of BOD, remaining after secondary treatment. Tabie Number 4 assumes a
wastewater teatment plant influent BOD, of 200 mg/l. For percentages that fall between the listed
quantities, linear interpolation is permissible.

Table No. 4
DE’TENTI{}N ‘I'H'vIE (days)

Permiued
BOD. mg/l 080 045 040 035 030 025 020 015 010

30 8 7 6 6 5 3 2 na wa
20 11 10 9 2 7 6 L 3 a
10 15 i4 i3 12 11 10 9 7 5

(C) Vector control. The presence of mosquitos and other vectors has been
-associated with open water. Since the FWS3 systems will have open water surfaces, vector control must be a
pricrity. Vector control mechanisms using natural controlling agents such as introduction of Gambusia spp.
{mosquito fish) have been proven effective. However, if the predatory fish are used to comrol vectors,
provisions must be made within the basin for designated open water areas so the fish can surface for oxygen.
Al least 20% of the basin's surface should be open to the atmosphere. Other methods of vector control may
be considered. However, the introduction of chemicals (such as pesticides) should be carefully svaluated so
that there are no adverse effects on vegetation or on efflusnt water quality.



