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-*.already been used for these groups and

f'm(roducuon to the subject.

” ¥ L

. .

This information program is based on the  wastewater.treatment 1ssues The instructor
assumption that the reader already has -a\ guides give suggestions ¢n hqw to hold an
basic knowbedge afrd awareness of the inforfnation session nclading guided
impottant life-sustaining role that water discussions on local topics of concern and
plays in the biological, chemucal. and same problem-solving exercises
physical cycles on the planet‘Earth If the This volume 1s one of a series of three’

. reader desires this kind of informaticne your  which contain the citizen handboak .

“local reference hbrarian can recommend materials The eighteen topics diseussed in

books that discuss the topic  ~™ o the irdividual handbooks are chapters in .

- - , . this thre&\ olume set The chapter topics

Rk ok oKk ok k ok Kk K ok are r‘-
. y . ) * Role of Advisoré~Groups .
o ram deagnd to help o+ * Public Parucipaton - © %
progr H&n ep e Facility Rlanning in the Construction

citizen advisory groups and local officials Grants Program . ,
improve decision-making in water quality o Munici \%:ast,ewat,er Processes
planning The idea 18 sxmple the more O»enxpa}

people-know about a subject. the better
prepared they are to make workable and
practical decxsxon§ im.peeting community
needs This program 1s aimed at helping |
people focus on essential 1ssues and
Hue-suun; uy pruviding tnaieiials switable
for persons with nentechnical baggkgrounds |

Although this matenal was concBved and : gn""“:f;;“a‘, ASS"SSL’“""‘

developed with the advisory group member - . M’Eﬁ":c;e Useanfigemen . -
in mind, 1t 1s useful for many other training . Rdus - =
situations Persons benefiting from these
water quality management educational
matenals will be local, state, and-federal
employees. public hool and college
students. and wastewater treatment
authority, members. The materials have -

N Municipal Wastewater Processeq Details
* Small Systems
. » Innovative and Alternative Technologies
¢ Water Conservation and Reuse ’
< ® Aand Treatment
¥ ost-Effectiveness Analysis

¢ Wastewater Facilities Operation and
anagement
rban Stormwater Runoff -
f Nonpomt Source Pol]umon Agricultiure,
Forestry and Mxmng
* Groundwater Contamination
The matenal 1n each chapter 1s not
designed to make techhical experts out of
the readers Hqwever, the chapters do
contain’essential faets, questions to .
consider, -advice op how to deal with 1ssues.
and clearly-written techmical background
material In short, eaeh chapter provides-
mfo mation. that will help advisory group
bers and local offmalq to better fulfill

were. fourd to provide an excellent

These mfaterials include handbooks. *
audiovisual presentations (slide/tape or 16
min film), and instructor guides. The
aydiovisual presentations highlight major
ispues and impartdnd aspects of each topic

e handbooks elaborate on these points,
provide additignal detailed information, and

iiclude examples of how other communities ‘hmt roles - )
have dealt with water quality and : . ) .

2 . - . LR

* 4
4 A
¢ - v - . f %
{ - .
4 . k] -

’ Y

ial Pretreatment .




Aruitoxt provided by Eic:

ERIC

. Each chapter contains matenal adfressed
-specifically to advisory group members; this

_ information is printed in boldface type.
There are often boxed-in sections of
material eontaining examples, lists of
advantages and disadvantages, questions
addressed to local community needs, and
othemyseful information. Two sections of
material common te all chapters are case
studies which are found on pages tinted
gray and a "'Need More Information?”
“*secfon containugg annotated resource_
materials with information on how to .
obtain them. In addition, a glossary of
terms is prov1ded at the end of each
volume

If you would like more information -

about the program, copies of handbooks,*

Instructor materials, or audiovisual aigs, |

contact the EPA Information
Dissemination’ Project for price lists anﬁ
rental information.

EPA Information Dissemination Prqﬁect
1200 Chambers Road, Room 310

Columbus, OH 43212 4
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VOLUME 1
( CHAPTER 1

CHAPTER 2
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CHAPTER 4

. L

ROLE OF ADVISORY GROUPS :
Iruing Hand and Denms W Auker - .
This chapter discusses the role of advisory groups in public participation Basic 1ssue«.
concerning why advisory groups exist, who should I the members, what thev should do,
how they should organize. and how they can assess their etfectiveness are tncluded | =

- PUBLIC PARTICIPATION
E Dranngn Buskirk, Jr. Dennis W Auker and briing Hand. .
W hat 15 public participation and why 151t unportant. are addressed fh this chapter
ywPrinciples. as well as techmques. for successful pubhic participation programs are pre-
sented The role of advisory groups in helping tn.de\ elop sucycessful programs 1s stressed

FACILITY PI:ANNING IN THECONSTRUCTION GRA,NTS PROGRAM
Charles A Cole ang E Drannon Busk.rk. Jr : ’

An overview of construction grants processis given Citizen involy ement in the six major
steps of facihity planning 1s discussed in detail Suggestions on areas of possible concern
for Jocal communifies are noted ' !

MUNICIPAL WASTEWATER.-PROCESSES OVERVIEW* -
Lorna CRr Stoltzfus E Drannon Buskirk, Jr and John # Neshitt

An overview of ‘what sewage 1s and how 1t 1s treated to remove various pollutants® 1s
presented in this chapter The discussions include the collection and trangportgtion of
sewale and the disposal of effluent and sludge Information igven on how to’plan and

~ tvaluale possible treatment process tholces .

. CHAPTER 5

*

CHAPTER 6

. o
MUNICIPAL WASTEWATER PROCESSES_DETAILS
*;hn B Nesbutt and Charlef A Cole
his chapter describes in detail the varvous sewage and solids treatment processes The
sewage processes indude preluninary. primary. secondary, and ddvanced stages Treat-
ment of the solids includes thickening. stabilization, dewatering, and yltimate disposal
The advantages and disadvantages for \ arious processes-are listed throughout the text

SMALL SYSTEMS .7 : s
Charles A Cole , * -
‘This chapter addresses the various options available for disposal of wastewater from
low:density housing ardas The types of small ater systems for onsite and cluster
treatment include the septic tank as well as manv conVentional and innovative variations

- Options for sewage collection and transport for small communities are also discussed -

61

-

VOLUME 2 M .

CHAPTER 7

-

CHAPTER &

INNOVATIVE AND ALTERNATIVE TECHNOIbGlES

Charles A Cole - -
Guidelines for identifying innovative and alternative techsologies as defined by the EPA
are presented The cnteria used for classification are discussed in detail Several lists of

* examples are included . - ‘ .

WATER CONSERVATION AND REUSE . T, .
Charles A Cole ' )

. .
Reasons for conserving water, water us&ze. and wastewater pmducé‘on are discussed» __

\Various aspects of water conservation plans. such as pricing strategies, public education.
and water-saving devices, are presented algng with things to consider when igplemen ting
the plan Suggestions for reuse and recycling of water are fentioned .

)
. -,
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CHA”TER 9 LAND TREE/ATMEVT . . . ! ) 133
. Devid A. Longr . : o
‘ c . o Ths chaptér addresses, *What is land treatment? When should 1t be considered? What are
. " ‘ the advantages?” Three categories of land treatment-are discussed in detall. slow-rate
4 rnigation. overland flow. rapid infiltration Siting fgctors and cost-effecuveness of ¢
y . land treatment are included in this discussion -
- CHAPTER 10 COST-EFFECTIVENESS ANALYSIS . e 145

E Drannon Buskirk, Jr

. Ths chapter deals'with costeﬁecuveness analysis #nd its objectives “The following proce-

. : \ dures are discussed: prebminary analyses, monetary and monmonetary evaluation of .
) alternatives, mitigation of potentigl problerhis, and plan selection . .

CHAPTER 11 ENVIRON-MENTALJASSESQ(ENT : 161"
s h “  E Drapnon Bushirk, Jr - . ~
: Environmental considerations in facility and water quality management planmng 1s the
focug of thus chapter Types of environmental information included are the description‘of
' ‘ the current and future envjronment, evaluation of alternatives, discussion of environmen- €,
. tal consequénces, and ways to minimize advetse environmental effects Publc 1nput into
h ) / environmental asfessment at various stagesn the planmngprocess are cited

>

CHAPTER 12 FINANCIAL MANAGEMENT ' . . 177
’ Dennis. W Aukemand Irving Hand
Financyal managerent, such as the analysis and administration of the financial aspects of
water.quality planning, construction. and gperations, 15 discussed A section’concerned
. . with how to pay for clean water includes dg()‘:ﬁqnnq on federil grant ehignbility, funding
v : sources, and community and equity 1ssues The impact of various institutionalearrange-

ments and secondary tmpactg of finaficial management are addressed

- .
-

-

. . . A 3
CHAPTER 13 MULTIPLE USE . . ' 193
E Drannon Bushirk. Jr \
Opportunities 1n the mulup( use of water and wastewater ‘treatment plant grounds.
~ buildings, and rights of way are discussed Planning strateges, xmplementauon consider

atrons, and funding sources are also preserrted
, CHAPTER 14 INDUSTRIAL PRETREATME’\IT ) 209 /
. Jokhn B Nesbitt ' '
! This chapter discusses the three major options industry "Basin treatment and disposal Kf
! v . industrial wastewaters One option 1s dealt with in detail pretreatment of mdu:trla/ .
' wastes which are then discharged to a municipal plant for final processing Pretreatment .
RN - regulations and program requirements are discussed An example of#an industrial pre-
, . treatment drdinance 15 included /
: ) CHAPTER 15 WASTEWATER FACILITIES OPERATIONS AND MA.NAGEMENT ' 221
A, . Datid A Long . -
’ . . This chapter discusses Lhe costs for opetation “and management (O & M) nf wastewater
N\ - Atreatment fadlities, who pays for it, and why O & M of wastewater’treatment facilities
. i . must be consiered There 1s mention of what indicates good O & M practices and a more
o detailed section on factors found to cause poor plant performance .
CHAPTER 16 URBAN STORMWATER RUNOFF . 229
Robert A Stmkp - ) r
a . ' Urban stormwater runoff 1s defined. examples are gaven, its Yransportation 1s discussed,
Y & and the seriousness of the problernis addressed How to plan for control of urban nonpont
source pgllution using structural apd nonstructural Best Management Practices and how
to 1mplement the plan through va;l-‘untary or regulatory control programs are the major
topics in this chapter .
CHAPTER 17 NONPOINT SOURCE POLLUTION: - . >l
Agriculture, Forestry and Mining ’
- ( -E Drannon Buskirk., Jr ®
’ Nonpoint source pollutionts definedand examples are listed. A six-step planning sequence
1s suggested for prevention and abatement of nonpoint source pollution. Separate discus-
S10NnS regardmg plan implementation and-Best Management Practices are presented for
agriculture, mining, and Yorestry , ,
» CHAPTER 18 GROUNDWATER CONTAMINATION . ‘ 257
(‘braght\ & Miller. Inc and Charles A Cole
. ) The occurrence, importance. and chemical quality of gmundwaber reviewed in this
' chapter Types, sources. and underground movement of contaminantsfre discussed How
to prm' 1de for protection of groundw ater from pollution in water qualifv management and
4 facihtv planning is the final topic t
- . \ g ’ . J/?'
vin -
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- Gleossary ‘

. a - ' . ) -Agquacultu growth of plants and animals in
: . water instéad Bf o1l .
. .

. - Aquifer—underground bed/r layer of earth

) Absorption Field (Bed)— {ype of absorption’ gravel, or porous stone thak serve~ a- ¢ .
. ~v=tem which use~ & wide tremch partially filled  reservoir for groundwater
with gravel or crushed stone and covered \;lth ° . LT
! - ~otl Piping distributes treated sewage evenly Aquifer Recharge—adding watgr to an
. »  throughout the bed for seepage into the ground aquifer eithempy spreading on the gfhund

urface or direCtMyection through wells )

Account Sheet— a table fur displaying impact

.
- .
= ~eme it dater o favtlitate the compartson o) Artestan  water confined under preseure :
= 3
alternctinves 7 v hetween 1mper meable layere such as ciay or

- .
. , ~hale
Acid Mine Drainage  water with an aadic =
pH which drain- trom working or ubandoned :
e~ . . ' 4
. . * b
Activated Sludge  waste ~ohds that have -
. been acrated nd -ubjected to bacterial action Best Management Practice {(BMP1—
process for removing vrganic matter in raw technigue which deal~ most effectively’with o
e e during secondary waste Yeatment given problem ‘ ..
L
Adsorption il whion and accumulation of Biochemical Oxygen Dell:land\(B()l)) ,
onie subtance on the —arface of another amount of dis~olved oxygen required by
- hacteria to decompose organic matter in water  \
i J Ad Valorem Pax— . tus impo~ed at o percent measure used to,indicate the amount of organic
af the asstssed property valye Yo Wwlsles 11 water
’ ~ . s
5 Advanced Waste T redtmen‘— treaiment Biodegradable —cap.pie ot o, decomposed ¥

prife~e~ tha' Canancreda~-e waste remoyal
Heyvemd the s« condars or biological <tage 1t
inctudes retnoval of gunitents ~uch a~
phosphornus gt aitrogen and most Ju~pended

through the action of microorany-m- —

Biodisc —d large rotating pla~tic dis¢ which

provide~ a ~urface area for the attachment and
p

_ growth of microorgani-m-

<ol g R ,
v

Aeration -Qrcui ion of oxyen through a
~yhstance ads in putification

Biological Contactor - & ~erie of

clowely spaced brodisc~ that plmxdé‘A large
. “wurface area for the biological remoyal of
Aeration l'an'k~ tank in which oxyien i~ organic potlutants from wastevater
- creulated thraugh wastew ater g= an-md 1n " .

purpication Boundary - geographical area or the degree of

, . ¢ ~tudy o
Aerobic Digestion --hreakdown of organic

material by bacteriain the pre—ence “{ Oxygen Buffer Strip ‘ZO‘EL dre.c‘uf land which acts

: Lar g health ond cafety bormar hatagen 50 0
Aerabic Treatment- treatment of wastewdter  qreatment -ite ard [h:. pubiic \
~u~ing drganems which are dependent on the
. presence of oxyvgen to hreak down organic C .
matter * ’
v cot ' !
Aerodlanfier —etthing tank utihzing the * »

. circulation of axvgen thrpugh the waptewater to
aid in purification and wedimentation
Alkaline— wastewater with a pH above 70
contains relatively few hvdrogen ons as

wrapared to an aid

Carcinogen—cancey-cau~ing ~ubstance
foueing

Ca{ch_l},asm—hdsln lpcated a1 the puint where

“a street gugter discharges into a ~sewer catches

and retains matter that would not pas~ readily

. .

. u 3

e through the sewer . -

. Alternative Wastew ater Treatmerrt ot . ~
Systems-—-variou- non-conventional methods of « (A:‘Lekgoncnlfbmnd;rdal -m;ent \L‘Imd‘;”?\
central or community vm’ewater treatment, establiched or a particulal andu~trial categors
~ludve treatment energy Pecovery and onsite

7 wytemg that can <ave energy or cost as -
to conventional treatment .sy\tem\!

Centnifugation—the separation of ~iudge
particles from the hquid by a rapidly rotating
&

compars © g .
N o they are elynible for an additional 14 percent L AL ' : .
fedbral funding sver conventional ~ystem+ , R
. (‘hemical Oxygen Demghnd - measure of the
Ammonta Strlpi)ing pracess in which . equivtilent amount ofafygen requued to bréak
, LANeoUs ammonid 1~ removed from water hy dewn organic and moerganic compounds in
aEitating 4 water go- miurg 1n the presence water -
' of air . ‘. °
. ’ : Chemical Precipitation - tregtment technique
. . » . -
Amortize  pivms i of Joans with intere-t over that utilizes chemicals known s coagulants to
a4 period of ime Cause solids In the wastewater to cdlump .
*pgylhpr and -ettie
<
- Ahaerobic Ihgestion  hreakdown of organic . \ .
mater.al by bacterta iwthe ah-ence of oxygen .
1
~<‘s‘/‘ ' " \ . N i
"

Chlorine Contact Chamber- tank in which .
chlorine 15 added to treated wastedater for the
purpose of distnfecfion - '
Clanfier—~dithing pank where <whde are

removed from wastewater -

Cluster System—community form of on=ite
dispo~al, m which effluent from ~everal
individual ~eptic tanks i~ transported to o
centrgl location for dj~po-a!

Coagulation--additéon of chemicals sych o~
lime ot glum to clump together sohid~ 1
wastewater o that they ~ettle out faster

.
Cohform Bacteria—bacler fokind 1 the
ntestingl tracts of hurndmw
indicator of fecal pollution

.

Collection Line or Uollector Sewer
induding laterads submains-_and main-

~trhaftP= e
I

Combined Sewer —diainage «v~ters that
carries bsth sewage and storme e sratd

Communutor—device that cabches and ~hieds
farge object~ 1n the 1agy wastewater ¢nterin, -
<ewage treatment plant®

. L3
( omposging- netural biolopica! breakdown ots
orgamc matertal in the presence of i o
humus hike material 1 the end product

Computer Modehng—the progiaemering of

stomputer to use telated input data for analy e~ .

ar problem solving ~uch program~ can pregagt
events ~uch a~ starmwater runoff Mid potlution
foading :

Conditiofing- treatment of ~ludge with
chennicals o1 heat <o that the water mav be /
reatlily ~eparated : =

. -
( onnection LhargeJ}h‘ one time fee charged
to property ow neis for » privilege of
comnedting to .1 central ~ewer -y <tem

’

Consultation—an exchange of views between
governmental agencies and interested o1
affected persons or organizations involves
communication technigues ~uch as advisom
group~ and public hearings ~
('ontamination—pre~ence of undesnable
wuhstances of hiological 1norganmic or organic
composition N
Cost-Effectiveness Analysis—defermination
of whether a project or technique 1~ worth
funding, both monetary and nonmontary -
factors are ihvolved ’

Criteria- -guideline~ for makidg decisions
d:" .
! - ) ./

Decreasing Block Rate Structure —cost of
water L0 consumer INCredses das consumption
increa~e~, butat a decreasing rate

,
Deep-Well [njection  pumping high quality
treated v‘i&-wuh-r an]}he goundwater table

. . . s

1 N
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Delphi Survey—panel of experts Environmental Information B Grit Removal—a stage of primary treatment . .
independently moving towards consensus ‘ Document—report done by the grantee during whi nd, cinders, and small stones .
{ through re-ponse to rounds of questions - describing the envirgnmental effects of , are removed from wastewater by setthng vt
proposed wastewater Projects ‘ i
Demography‘--’taustxca\studyvof populations * ; + i Groundwater—water lving heldw the ~urface ,
’ Environmemal Review—the process by which  4f the eanh
Denitrification—anaerobic biological the EPA 1destifies and evaluates lmpacls upon L - .
N conversion of nitrates into rutrogen gas the envirenment h ° ’ )
i Deprecmtion Costs—those costs associated Erosion—the wearing away of land curface by 4
w:th the o=~ of value for capital investment. wind or water . . - | — 4 .
' over a period of time due primanly to aging . ess—p[)penv of water that tend? to
-3 , A Eutrophication—nutrient ‘enrichment of a scaling and mefTicientiu=e of soap, -
Detention Basin—small basin for collecting  « body of water producing excessive growths of gentrally caused by the-mimeral calcium and ’
stormwatew runoff until the particulates picked aquatic plants that deteriorate the water magnbsium )
. up Ny rain wdter have sgttied ° environment ' !
A ! . .
. M . L. . Heavy Metals—metallic elements such u~ :
Dew atering —eparation of water from sludge Evapotranspiration Systems—systems w hich mercury, chromium, cadmium ar-enic. and
L by v oaguum  pressure or drying processes ~ depend on evaporation and transpiration 'loss lead with high molecular weights They can .
;) e e o of water from plants) for wastewater dispos-at damage hving thihgk at low concentrations (md -
1gester-—lowed lank where wastewater v tend to dccumulate 1n the fuod ¢hain .
. sludpe 1~ broken down by intense hacterial f
action Holding Tank—tank used for ~toring -
¢’ s e : ' waStewater prior 10 treatment u;udH\ used s .
. biregt !}h“ h:rge—dl\c:c:rﬁe of ‘”;dmdu"‘”dl ™ " an alternative for onuite probleni area~
. ' wi-te other than to a pubntly-cwn tredlment Facility (201) Planm g—planning local ‘ . . . .
AR~ °, . wastewater collection treatment and dispo~al .  Horticulture—«cience of growimng flower-
, facilities, the number refers 1o ~ection of the fruits and vegetable~
Disinfectant—chemical such as chlorine that Clean Water Act SN
ed to the wastewater to kill bacteria - House Uonnection —sewer that CarPle~
b jved Sol Filtration—process of passing wastewater wastewater from the houae to a collection
1ssolved Sohds—total fimnunt of exl‘remely . through a granular bed or fine screen for % y-tem -
Lo A1l organicand.norganic material contained removing suspended matter that cannot be o
, ater material capabie of passing through a removed by sedimentation Hydraulie Overioad—ituation when
mk" PdF"-f . . A wastewatel treatment plant i1« unahle to tdndlc-
Financial Management—the planning and e'the large flow of water eqtering 1t
Dosing l‘dnk— receptacle In septic systems fo‘r admmmratlve process by which financial
pros e Large flow rates for o short ume. resources lre used 1n their T~ effectine Hydrologic Cyele—the flow of water through
tither than a trickie a & time O~INg anner the air. land .
. . and hquid environment~
dank fills to a certain level and then flushe< by At : ! 4
. “Ph,”n actden e ‘ Five-Year Frequency Storm—stormn of a H)dmlog\wthe Yaence dealing with the
! g - certain degree of severity ithat 15 expected to properties, laws, and g(‘(w'lp}nhll distribution
e . . . occur on an average of every five y§dr< of water N .
¢ F’lnt\Rntthnwtnrp-—ur;n nrice of water 1< -4 . * -
! B
- constant no matter how much 15 consumed 1 :
Eawement— a right of way granting the use of . 4
i find for a*certan period of time Flo‘odplam—.a.nedrly flat plain alon;:vu:he — .
fas aturs ect to ’ et - .
, course of a stream that Is naturally <@ Impact Mitigation—the lew ning: of the
Ecology \tufly of relatignship between flooding at high water effect of a project on the enyiionment
granisms and their surroundings , .
- amn-— ¢ ressure ‘ ) . .
i . Force Main—sewer pipe under pressure from « Implementagion Cost--the cost to the
Ecosysem —the intetaction of organisms with ~ pump to maintain theflow of sewage used community resulting from the use of \('Icc?'d .
A ; s & A
therr envionment - ‘ where gravity flow 1s not feasible mitigation measures . (
" : Effludnt -treated or untreated Wastew ater ' 9 . N Incompatiple Waste—a waste that will
di-Charged 1nto the environment i - 1) upset a treatment works, 2 pass through 4 . »
o N . - treatment works and cause a pollution problem,
Electrodialysis- - proces- hy'which elegtricity — ) be removed 1n the treatment works, but .
and @ membrane ~eparate mineral salts fro_m General Obligation Bond—financial bond interfere with theedisposal of the <hidge fmm
W gt ! . which 1s usually paid for by the community by the treatment worke
. ’ . . rai-ing taxes -
- l-.nnmpmpnt surroundings, including 4ll H Increasing Block Rate Structure-cd«t of
’ "\"hl and r.on hving factors Gravity Sewer—colleumn system which relies wader 1o consumer INCreases a- consumption
’ i - on gravity to transport wastewater from home~ Increases, and at an increasing rate, dalq
, l-.nnrnnmt-nml Aweqnment~a document to a central treatment or disposal facility known as a penalty structure
prepared by the £PA on it assessment of the « )
impacts of proposed projects Greenway'—another namesor “huffer zone IndustrisT Closed l.oop— the tieatment and
d Ens i | . ~ , ’ ‘ reuse of waters used n production within dan
‘pnmnmnnml mpact Statement Greywater—bathing, waghing. and kitchen ahdustrial plant so that no water leaves the, .
(EISk detanlea analysis of potential wastewater which 14 no Jonger potahle, but can plant .
e itonmental mpacts of a proposed project It be filtered and u~ed for other purposes )
v rerired when the EPA determmes thata - Industrial Pretreatment—treatment of A\
project may Mave sigmificant adverse , Grit Chamber—a tank where <and, cinders, industrial wpstes before discharge to a Y
v environmenyal etfects or i~ highly controversial and «mall stones are removed from wastewater munmpsrl’éker system e
. hy’setthing > :
: : ' j. ,
x . Xl - s ~
. , 0 .
O : . v \
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Industrial Waste Ordinance—a®ommon
instrument of legal authority for enforcing
pretreatment programs

I};equities-—mjusnces or upfarrnesses )
Infiltration—seepage of effluent through the,
.ground to the water table, or groundwater
leaking into cracked or broken sewers

Infiltfation Inflow (I/I) - leakage of
grotind and Surface water into sewers

Infiltration-Percolation Land _
Treatment—the application of treated *
wastewater onto iand to a 1t to percolate
downward through the soil‘in ordér to remove
nutrients such as phosphorous and nitrogen

Inflow—-«urface ‘;ater that gets into the sewer
system from yform drains, dowrispouts, and
sump pymps often dyring périods of rainfall

Influent—the raw wagtewater e‘nsermg a
sewage treatment plant or in more general
terms the flow entering some process unit

Innovative and Alternative Treatment—a «

Land Treatment—proces§ of applying
wastewater to the land for removal of
pollutants, sludge +tive solids removed from
wastewater) also may be disposed on [and, but
1L 18 not cailed land treatment

Lateral—the small sewer serving individual
streets ’

Leachate—water flowing from the bottom or
sides of dumps or landfills that contains
material dissolved from the matenals stored in *
the dump )

Leaching—process'by which substdnges are .,
dissolved and carried away hy water, or are
moved 1nto a lower layer of soil

Legal Authority —statutes, ordinances,
contragts, or agreements through which a
municipahty enforces 1t pretreatment
program

Liaison—a go-betw: to ensure concerted
action between parti€s ~

Life-Line Rate Structure—schedule providing
a minimum basic amount of water at a small

nonconventional, cost or energy-saving system  * cost to all people p
“

for treating wastéwater. it may qualify for an
increase in the federal grant share by 10
percent from 75 to 85 percent

Innovative Waste Treatment .
Systems—sy<tems that, through new ideas and
techniques. significantly reduce coste or use of
energy, improve control of toxic materials,
improve operational reliability, or resuit 1n
some other public benefit

Inorganic—substances such as metals or
minerals that do not contain carbon

Insotuble --material that cannot be dissolved

i a higquid ,

1
Interceptor Sewer-—central sewer pipe which
carries flows from the collector sewers 1n a
drainage basin to the point of treatmentor
disposal of the wastewater

Intrusion Barrier—practice such as mjecting
ground®ater with effluent in coastal areas to
force back intruding salt water

Ion Exchange—exchange of one 1on in/water
for another, specifically, exchanging ammonium
nitrogen for sodium or calcium

-
Irrigation—application of water to vegptation
"to 1mprove its production

Tkl

—

/Joint Treatment—treatadent of both municipal
and industrial wastes 1n a publicly-owned
treatment wotke

- e
Lagoon—a pond eontaining wastewater in
which organic waste. are removed under
aerobic or anaerchic conditigns !

Land Reclemation.- the reclaiming and reuse
of wasteland, swamps, marshes. and other

‘ unused or wasted land for‘useful purposes, such .

as cultivation or recreation

.y IS

.
-

v

Limiting Zone—ground components such as
impervious clay, rock, or the water table, which
can render an area unsuitable for onsite
disposal “*°

, Linear Park—a parK which'is located along a
route, such as a sewer right of way or a
streamside easetment

Loading Rate—rate at which pollutants
accumulate 1n soll or surface waters

' Local Pretreatment Program--a procedure
for re‘g'ulaung the dlscharge of industrial waste
to a publicly;owned treatment works

m-

rg z

c , A

Main—the intermediate-sized sewers
connecting submains to plants or interceptor

Metabolism—process by which food 1s bualt up
into living protoplasm, and protoplasm 1s
broken down into simpler compounds with the
exchange of energy ...

Methane—a gaseous hy-product of the
breakdown of organic matter in aerobic
digestion

. .'
Mitigation Measure—technique for correcting
or mintmyzing adverse en})mnmehwl impacts
Mitigative Costs—the costs resulting from
measures taken to lessen the impacts of a
project on the environment

’
Monetary Costs—costs which can be measured
in real dollars

Mound—4 type of_f)nqlte disposal system
utihizing an ahsorption field betlt on a bed of
sand

Mound System—a type of onsite dlbﬁosg\l
utihzing anMabsorption bed of sand that 1s
above the natural grade of the soil surface

Multiple Use—utilization of wastewater
treatment facilities for other functions 1
addition to wastewater treatment, such as for
recreational and educational purposes

n

Nitrification—converston of nitrogen-
containing substances su;{as protetus into’
nltrdtes‘b'y bacteria

N

é
Nitrogenous-—containing the element

nitrogen o . ,

Notification—1nformation flow Trom the
governmental agencies to interested or affected
parties, involves communication techniques ‘
such as fact <heets. newsletters, and seminars -
Nonpoint Source—a contributing factor

water pollution that can't be traced to a speCific
spot, such as agricultural fertilizer runoff or
construction sediment o

Nomstructural Mpmagement Alternx{:zes—
nonphysical approachés to pollution cdhtrol
such as land use controls such as zoning .
ordinances, improved urhan maintenance
programs, and construction activity schedules
Often more effective and less costly than
structural a!nematlv’eb

NPDES Permit<permit for discharge of a
municipal or industrial waste 1ssued by the
EPA or state regulatory agency

o . .

Onsite Disvdqal—dnspogal of wastewater on dan
inchvidual lot, usuaNf by a septic tank

.

Onsite Recycle—filtered andvor
chemically-treated water which flows from a

. holding tank hack to the toilet for subsequent

reuge . .
r

Onsite System—a self-contained system which

provides both treatmént and disposal of

wastewnter on an individual lot

Opportunity Costsv—monetary value of

potential benefits lost gs a result of a water

quality action , o~

Orgunic\Mutwrﬂarlzl-wnwmu;g substatice
- ’
Organic Waste Disch

containing oxygen-demanding carbon
compounds

ge—waste normally
I

averland Flow—land application technique 1n
which wastewater 1s sprayed onto gently
sloping ground planted with vegetation

Oxidation Pond—a natural or man-made pond
where wastewater 1s processed through.the
interaction of sunlight, wind, aquatic
organisms, and oxygen
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‘ p 'q - Pretreatment, Effluent Standards— Secondary CI er—sedimentation tank
S concentrations or amounts of toxic chemicals used for removél of settleable solids and scum
N . that may be discharged Yo publicly-owned “created during secondary treatment
; N treatment works. ” ‘. ¢
* Pathogen-—disease-causing organism”’ . . 3 Secondary Impact effect indirectly ciused
. . Primary Clarifier—sedimentation-tank used by a program or project, such a- community
Pathogenic—diseallé-causing . for removing settleable solids during primary growth lriuced by wastewater trgatment
’ treatment ' facilities :
. . PCBs—polychlorinated biphenyls, a group of R ‘ -
. extremely persistent chemicals used jn Primary Impact—an effect directly related to Secondary Treatment-—mlcmblologlmr ¢
] electrical trgnstormers and capacitors . a program or a project such as noise associated treatment of wastewater to cbnsume organic
o with tHe construction of a wastewater wastes usually in the preserice of oxygen
Peak Demand Rate ‘Sty(lcmre——mcreaseq treatment plant * - Floating and settleahle sohds, arxd abaut 85
N price of water at high consumption periods, r percent of oxygen demanding suhstances and
etfest of leveling out water usage Primary Waste Treatment—firet stage of suspended solids are removed Disinfection with
\ wastewater treatment, removal of floating \ chlorine 1s the ﬁna‘l stage of secondary
Per Capita Dailly Consumption—amount \ debris and sohids by screening and . treatment. -~ \
d -wunsumed per person per day . . sedimentation , 4
9 \ - Sediment Detention Basin—structural
/ Percolation—downward flow or fiitering of Prohibited Wastes—wastas not allowed to be facihfy for temporanly storing stormwatet
water through pores or spaces in rock or soil discharged to'a publicly-owned treatment runoff, during which time ediffent 15 Yemdved
, works : . by setthng
. Percolation Test-—test«for meaguring the . N
ability of so1! to permit downward flow or Public Participation—involvement of aitizens Sedimentation—a nonpoint source of pollution
permeahiinty of water - * ,1n the dectsion making process caused’when constructjoh disturbs the <01l and
’ ‘ ;, . <edimént 15 washed Nom the construttion ~ite
Pertheabihty—the degree to which a Pump tion—facility located along o sewer and entereurhan ~tormwater. also more
. . ~uhstance 1« capable of being penetrated dy to maintain the flow of wastewater under * %, generally, the setthng out of ohds v
, water - . pressure - . R ) wastewater or stormwater hy gravity | .
td
Perme%\l:rl\e_—qwllty of an aquifer that permits ) r ' . Seepage Bed—type df absorption System”
) water to\mos e through it . which usgs 4 wide trench partially filled with
. ’ : y gravel or crushed stone and covered with ~o.1
. p'H—h_\,drngen 1on concentration In a solution - Piping dhstributes treated sewage evenly
P . R Rapid Infiltration —land application téchmque thrm{ghom th? bed for deepage into, the ground
omnt Source Pollution—pollution that 1~ 1n which wastewater 1s applied*to land and 1~ . i
{1~charged from a single location such as a* PP an Separate Sewer—collection system which uses
¢ s & n allowed o percolate through the soil ang entér . i ) d
pipe . the groundwater, thereby treating the ~ a sanltary sewer to carry only wastewater, an
' . wastewater , @ SLOrM sewer to carry runoff from rainwater
. Pollutant Loading—amount of poilution . . ) ’
contrihuted hy & given pollution source overa  Responsiveness Summary—document Septage—the ~‘Oll‘dsfcoﬁlectegl 1n septic t‘mk*_
. time period - prepared by a planning ‘agency indicating over many Months of operation
-7 Polvchormated Biphenss PCBaL-s frop= o, e U Fowdtin makers b sepage Ieementrementof the i
~ . of toxic persistent chemicals used 1n making of the nuhhe ! A Follected in septic tanks over many months of
transformers and capacitors , . , . apes ation N .
.+ Polymergchemical compound consisting of (f’lne::ztmDewces—modlﬁcaudnb t be installed  got Price Rate Strwcture—each group of
2 2. sting eqfiipment ) )
. Trepeating strugtural units . - customers pay:dd set amount for any amount of
water consum
™ Ponding (Parking Lot, Roofsop)—occurs ;'f,";;';‘;f,’t;"’;" fﬁ"f{,’c‘a‘ E"f"d ‘”fh”h the \ '
ys for through fees for the use of -
when a ~tructure is designed so that rain water 4 facihty - . Sewer Interceptor—pipe which carries flows
will colleet within 1ts boundaries ardd will exist / from the coflector sewers inthe drainage basn:
at a specific location at a controlled flowrate, s /4 to the paint of treatment of disposal of the
rather than runming off uncoritrolled * . wastewater .
T . t Y . .
Porosity—open spaces or cracks 1n rock that * Sewer Lateral—small sewer pipes v the =
/ might fijl with water ) . . street to which the individual users connéct
\ . - Saline—containing chemical salts, such as’ . ’
Precipitation—process where chemicals sodium, potasstum, and magnesium Silviculture—a phase of forestry dealing with.
comhine to produce a compound that can be , , . , theebtablishment, development, and harvesting
eastly reknm?d from a solution . . Salt Water Intrusfon—the seepage of of trees .
! < - saltwater mtodresh groundwater, often caused -
, Present ‘»Vorth-the sum of money that must by overpumping _the groundwater Sludge—concentrated solids removed from .
be placedion deposit at a givenunterest rate ' sewage during wastewater treatment -
T . when the'project construction begins to provide Sanitary Sewer—collection system which .
- funds for the unticipated expenditures c.:lz:q wastew@ber produced in homet and Siudge Digester—heated tank'where h
! - . indpistry, a separate collection System carries wastewater solids can decompose brologically
Pressure Sewer—collection system in which stomwaer runoff R * and the odors can be controlled
wastewate 1< pumped under pressure from N ' . ~ TR
. . home= into'a centrai treatment or disposal Sanitary Wastewater—refers to wastewater Soil Prolile—a graphic representation of sol
fadity | produced 1n homes and industry, and ~eparate components .,
" - from stormwater runoff - .

Pretreatmeint— treatment of an industrial

waste beforeldischarge to almunicipal sewer Saturated Zone—layer below the water table hiquid to form a homogeneous majeriai
svtem . where all cracks and pores afe filled with )
' ) . [ water N C »
, . - R -
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Soluble—material that can be dissolved 1n a ’
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,"Special Assessmen! Bond—financial bond . . J - User Charge (Fee)—price~ charged to the
1ssuéd w pay for puhhe improvements where .. ’ . : consumers of various public «ervices
speeffic and direct beefits ex1st payments >, - l' N v -
’ = » -

trum parties who benefit retire the bond~
Spray Irngation —-the application of tredted -
effluent onto 1andl by <praying t provide

. trigation . .

.
-

Stabilization—drgestion of the oiganic _olids
i aludge <o that they may be handled without
tdusiny ahuisance or heglth hazard

Step One Planning- initial planming swage for
water pollupian control facihties a-
admini~tered through the Constriction Grants
’mgmm s ) LI

Step Two Design Grant- the ~econd -tage ot
pranting whe o water polivtivntontrol

rnative 1~ designed a~ adininisterea wder
the (Con-truction Grant- Program

Stream Divergenceaaltenng and or dg’du-
the flow wur<g of a stream to reduce thefeffects

of high flow~ vn the land urface .
., -

“Q , 1
Strectural Management Alternativesy- =
involve phy~ica! entities for delayung. blocking,
or trapp'ng pollutant- As compared to
nonstructural approdaches, they are oﬂ.en
expenshe s
Structurnl\lelhodb—comlructmn of physical
snfities for del wing blocking «wor trapmng

Submain  ~ewes connecting laterals to mains

subsidence Preventive —uw of groundwater

Jnjection to prevent soil from subsiding or  *
N

setthing excessively

.
. .

. v~Supernatant— the.relatively clear iquid that '

Q
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sforms on the top of the digested slddge n the
~econd tank of 4 two-stage anaerohic digestion
procesa

Surface Water —accumulations of water on top
of the ground. such a- lakexs, streams. and the
X 8dNs .

Suspended Solids (88)—tiny pieces of <alid
pollutant, in sewage that cause cloudiness ana

requi 1al treatment to remove
f
. .
A
7
LI
N . .

™

a
.

T'hwkening——sepdrdllon of a» much water a-
ssible from sludge by gravity gr ﬂulatmn

'E::h‘mques .

Tofal Dissdlved Solids-—&.»wl amount of
dssolved organic and inorganic material  °
contamed.in water
I'oxig Chemical —one ber of deddly
> ubstances. 1t appears
EPA

- -

Transpiration—loss of water from bldnl~

Trickiing Filter -a secondary treatmend
orececx where wastewater seeps through o le'
of microorganisms €row INE un stones ot «
syrihetic medium A- the wastewater trickles
tiinugh the nfedia, the.microorganisms |
Jnetabolize most of the organic pollutants

Turbidity—cloudy condition in water due to
~nspended silt gr organic matter

5
201 Plan--iocal plan for wastewater tyfatment. |

f4ctlities under the ('unsll.unlmn Granf~
Program of the EPA, the nuniber refers to o
section of the Clean Water Act

201 (Facilities) Planning—deal« with the
planning. designing, and construction of heal
wastewater treatment facilities

208 Planare;;:% 1, «fate or areaw:de plan tor
water quality me agemenl the number ryfeh
t&4g section of the Clean Water Act

208 (Water Quality Management)
Plapning—water quality planning with a
state, regional, o1 areawide scope provides
guidance for individual 201 facility plans

ublhhed by the

Unit Processes—individual functgoning parts
of a whole system

Unsaturated Zone- o1l layers above the
water table, where water adheres to so1l
particles and wiil not flow to a well

.

Vacuum Filter —a cylindrical drurd fil
whith uses a vacuum to sepai ate lhe §O da
from the wd.ler . .

ral vacuum source maintains & vacuum on

Ve’\'iuum hfwer-{ulleclmn sz&‘m in which a
l-diameter collection mains

wxy&z & g

™ -

. & -
Wasteload Allocation—the maximum
pollutant load that a facility 1 legally
permitted to discharge to a water body

Water Quality Management (208)
Planning—planning for the maintenance of *

clean wdter at the state, onal, and areawide
levels . st

Water Quality standard—levels of pollution
p(n.nm(‘tvn or stream conditions that must be
maintauned to protect desired uses of water

A N
Water Recharge—adding water to an aquifer
either hy <preénding on the ground surfnce or hy
duvc! injection through wells™
Watershed—the land area that draine into a -
~stredm or river
Water, Tahle top ~urface of the groundwater
Wet Air OxldaQon—— proce~s of hrédkmg down
<olids 1n wastewater under conditions of high
tempemlurermd pressure
Wetlands—low lying lands which frequently
have standihg water on them, such as swamps,
marshes. and meadows Wetlands esgentially
dre pollutant trap~ in natural environments

e

-
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‘Role of , ) _

‘Advisory Groups - |

Irving Hand and Dennis W. Auker

]

-

. *

Will They .
Listen To Us?

Anyone who participates on an advisory,
group will ask at some point Who cares
. about what we say, and will they do
_anything about 1t” This1s an advisory
group’s most 1mportant concern. It 1s at the
heart of key issues concerming the role of
advisory groups

e Why have an advisory grbup?
® Who should be the membeérs of‘an\.—’
- advisory group’ ‘

® What should an adylg.ory group do”
d}n advilory group be

¢ How shoul
organized”

What makes an
ﬁonhwhﬂe?

The understanding of these issue!

they are dealt with will go a long way in

determining whether or not an advisory
group 1s effective A

‘advisory group

There % no absolute guarantee for success
In the work of an advisory group. However,
the chances\{or success are better 1if the
advisory group .

o H

e'{shinterested and willing to devote the
nec ry time

a balanced membership

xpected of all

e Understands what 18 e
participants '

This last point 1s especially important.
Adwvisory groups need to realize their role,
and the useful things they can do to help
hieve clean water goals. It is essential
gat there is no confusion aboyt their
k‘ .

or
{

From the outset the United States

Environmental Protectiop Agency (EPA),

the grantee who receives federal funds for

planning and constructing wastewater -

treatment facilities, and the advisory group

* planning we are now making progress

must understand what 1s expected of each

. other There can be no hidden agenda.

Why Have an Advisory
Group? "

-
or “"What the h
am I doing here’”

Public participation 1s as American as
baseball The “association” or "mtereﬁt
group” 1s oné important way Americans
participate 1n making pypbhc policy
Grassrools organizalions, public interest

d
and consumer groups, and voluntary

service érganizations all seek
representation on an equal footing with
governmental and ecbnom 1nterests
Advisory groups,can serve this purpose

The last two decades have shown that the

) public ca@play an extremely important

role in decision making 1n both the public
and private sectors Public participation 18
complex and often misunderstood. Not
inherently “good” or “bad”, 1t can help
things to happen or it'can bring projects to
a grinding halt.

Through water ciuality management .
toward meeting our clean water goals.
These actions affect everyone in some way’
taxes or user fees, availability of tlean
water for recreation, new wastewater
treatment facilities, effects on growth
patterns, and new political and statutory
requirements. The people who will be
living with the,results should be involved
in the planning The advisory group 18 a
useful way to get sufh involvement
Advisory groups serve three important
functions 1n water quality planning. They
can assist 1n:

»

° identifylpg the f)ublic‘s interest 1n clean

water 1 4)

4__._'.——_4/___—
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It’s a Good Idea -

¢ making diverse views known to decision
makers

¢ taking local values into account in the
decision-making process y .

Clean water 18 a necessity of hfe We
ignore 1ts degradation at our own risk.
How w# go about achieving clean water 1n
terms of time, responsibilities, and the use
of assets {money, manpower, and natural
resources) 1s important to the social,
economic, and environmental well-being of
the community¥as well as the nation

\ .
Achteving clean water mvolves the
government, the private sector, the people
of an area, and special interests There are
many voices to be heard The forum
provided by the advisory group camhelp
harmonize these voices into actions which

'vwll be of the greatlest possiblesdbenefit
. - . .

A plan must fit the needs and condition of

she local area or community Adwisory

group members should be knowledgeable
about local 1ssues, resources, and poténtial
conflicts

Resolving conflict. if 1t can be achieved at
all, can often be accomplished through the
use of an advisory group Consensus 1s an
achievable goal 1n an atmosphere of open

communication and understanding

It's the Law

Section 101 tet of The Clean Water Act,
states

Public participation in the detelopment revision, and
enforcement of any regulation, stundard, effluent
limutation, plan or program e<tablivhed by the
Admunistrator or any State under this Act Jhall be
provided for, encouraged, and assisted by the
Administrator and the States  [he Adminustrator, in
cooperation u rth the States, shak det elop und publich
regulations specifving minimum gudelines for public
partieipation in such processes

The 1977 Clean Water Act and EPA -
regulations implementing the Act require
public participation when developing and
carrying out water quality management
plans Each state and agency conducting
208 areaunde planning must have an

aduvisory commuttee Advisory commiflees
are réquired in 201 facihties plann :

for large, complex. or controversial
projects The EPA’s Rules and Regulations
govern the formation and functioning of
these advisory groups

Who Should Be the
Members?

There should be a balance of
representative interests in the membership
of an Wvisory group. The EPA regulations
specify:

® Private citizens

® Public 1nteffest groups

® Public officials 4

® Representatives of organizations with
substantial ecohomic interests 1n the plan
or project . R

Having such interests represented t-
important if a politically acceptable water
quality management system 13 to be
developed .

‘ 2

Size of Membership

There 1s no magic number for the si1ze of

n advisory group It should not be so
small as to be unrepresentative, or <o large
as tefecome unmanageable A dozen
like-minded people may make a very
congemial group, but theip
recommendations and advice may be
‘highly suspect because they mdy not
represent a full range of community
interests A group of fifty would have
difficulty in setting mutually agreeable
meeting dates, 1n organmizing. and even
_greater difficulty 1n reaching consensus on
an 1ssue :

P

'The size of the group should besdetermined
on .a case-by-case basis by the complexity
of the job to be done and the numr of
interested people Time, interest, and a
pertinent agenda are theessential
ingredients for an advisory group that
expects to function successfully

Identification of\N{embership

The grantee 1s charged with tho— .
responstbility of establishing an advisory
group This agency must 1dentify the
private citizens, public 1aterest groups,
economic interests, and the public officials
who are interested 1n or who'might be
affected By a project The agency must, |
make active efforts to inform people 1n \he
areg, and get suggestions for potential
advisory group members These activities
include’

® Announcements to news media
.

® Written notices to interested
organizations

. 0
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® Direct contacts.'h N

Gives Advice

(

- <
& Public appearances \

v #

. F '
During 1tg first meeting the advisory group

should check to see if #s membership 1s
representative. Are any relevant
individuals, organizatigns, or interests
missing? .

What Should An Advisory
Group Do?

]

'The advisory group must recognize that
the primary resppnsibility for decision
making 1n water quahity manag'ement Hes
with elected officials or their appointées
Even so, the role of an advisony group can
be extremely useful during the planning
process It 8 essential that edFly on a
well-defined. important role 1s Pestablished
for the advisory group >

"The respogsibility of the advisorygroup is
to adtise ¥ghis can he an importax
tindertaking if several tmngs happen,
including

3 ‘.
® ‘I'he group does its homework_‘fn
understanding the issues ~

¢ The group deyelops practical, thought-out

recommendations.

. 'ﬁe group establishes credibility through
its work

Remember, the role is to advise' An advisor
1» not expected to become a professional or
a technician 1n water quality management
planning Advisory groups may not be able
to offer highly detailed and technical
judgments However, they should have
‘ghough technical knowledge and an
understgnding of local cond:tions to
provide-credible advice about policy
matfers Advisory groups should make sure
- that the public's views and values are
communicated to the grantee.
PN
While gaining competence in water quality
planning, the advisory group should
always remember 1ts responsibility An
advisory group represents the public It s
not part of the staff Many advisory groups
have suffered when they inadvertently
have become extensions of the

vM\r%((lpg’ sions .
grantees and thelf staffs .

Water quality planning 1s done at several
-levels 208 planning has a state, regional,’
and areawide scope The 201 deals with~
planning, designing, and constructing local
wastewater treatment facthities Although

", these plans sometimes overlap, they are

_basically compatible Local 201 facility
planning issues are often addressed 1n 208

>planning State 208 planning documents
are correspondingly used as an
mforvnat%eqource in 201 facility

® The group achxeves%nw,m’?n support  planning

of 1t~ recommendations

P - O
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201 Issues . \
ta—, ————
e What are the water qua]xty problems”
!
¢ Are the exlstmg control facxlmes
adequate” N '

¢ \¥hat unique resources does the area
have that are worth protecting”

o How large should & new facihity be if 1t 1s
to be cost-effective? .

¢ How much wastewater will the
population produce”

» -
¢ Where does industry fit into the
facihty-sizing picture”

¢ What about commercial and jndustrial
wastewater flows”

* \
e How 15 the total wastewater flow
estimated”

e l< 1t better to reduce flows \Ctp plan for
growth”

. »

. w'hat geographic areas wi 1! he facility
~er\e

$ Are Lhe:e any sin a’a ale sei
options” .

-~

e \What are fﬁe'regmnal optloni"’ .

From suct;Y current and future 1ssues the .
advisory group will select 1t agenda of
work, always keeping in mind the overall
objectives and bchedul"s\of the project This
should be done with a'clear understanding
from the grantee as to where the adn-or\
group can be most helpful The frroup
should determine 1if 1t has the resources to
deal with those responsibilitie. ‘and then
develop a course of action

Also the progress of the project - )h()uld be
momitored as 1t relates to the agenda of the
advxson group Tw do thiseffectively
efforts must he made-ta Incngase the
understanding and competency of the
group members The training sesston~
offered by the EPA and the grantee can be
of assistance .

Makes Recommendations .

‘The advisory group a=sists public omcml\
1 their final decision-making
‘responsibilities It offers recommengation~
to these officials on the important 15sue-
involved 1n water quality planning

Promgctes Dialogue

me workings of the advisory group ~houid
encourage constructive copHmNIcation and
understandmg among all parties Thi< kind
of “give and take” i~ extremely tmportant
throughout the planning process It will

help to develop

208 Issues ,
¢ What 13 the economy of the region, and
how will 1t develop” - -

»

[ Wha‘t will be the future po.pulatmn. and
how will 1t be distributed”

¢ How significant 1s the rural or urban
stormwater runoff?

ya

L\. What future land uses are projected. and
what existing laws and reguialions apply?
o How 1s the state and areawide water
quality manggement plan expect,ed to be *
implemented and operated”

4
® What are the nonpoint sources of
peollution 1n the area”

¢ How does water quality management
planning relate to other types of local.
county, and areawide planning” How are
\ differences resolved”’

e Mutual respect tor various view points

e A wilhingness to take all con~iderations
into accgunt

¢ The ability to arrive at recommendations
that serve the public interest

In order to promote dialogug. each member
has the dual responsibility of representing
as clearly and accurately as possible

histher 1dea$. and of listening carefully to
the views of others Often this key
responsibility 1s oyerlooked However
effective advisory groups have members
who are good talkers and good hstener< (

PSS
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Responm\l?llmes of the Responsibilities of Advisery .
| Grantee . Gréup Members - . -
. The grantek is expected to provide support [ Becomge knowledgeable of the needs

. for the activities of advisory groups, and and values of the community

consider their recommendations. The EPA .

regulations address a number of the Listen to the viewpoints of all

responsnbllmes of the assis agency’ . advisory group members

@ Estabhish a‘dvisory groups

t - Atgnd meetmgs regularl'y
p @ Inforin péople 1n the affected area 4 .
Tak esent find to!
® Receive'sugg suons as to the make-up of t}?e grzc:{g:s ard fresent findings
the advnsory .
Help mobihze community support for
® Provide mformatmn, technical skills, ‘nd P y
staff support water quality management J)ecnsxons
N 4 .
Y ® Carefully consider advisory group 4 The advisory group interacts with many
recommendations and requests, and agercies and rhterests
respond to the j ‘ -
® Transmit the advisory group s
recommendations to the decnslon-makln?y e
. officials

® Involve the advisory group tn a ppblic
participation program

Communication 1s crucial to effective water:
~ quahty planning and implementation A Ly -
. haison often conducts relationships
between tMgrantee and the advisory
group The' effectiveness of the haigon can
~ be qudged through a few gquestions I3 this
person comfortable in working with people
in an advisory group-agency relationship”?
Are the activities of the advisory group
relevant and mutually agreeable? Aré the
fequests or recommendations'of the ~ ‘
. advisory group regeiving reasohably
prompt considération” Is the advisory
group receiving sufficient’suppoR’

N i
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~ How Should An Advisory':

Group Be Organized?

An advisory group should determine the
details of 1ts ewn organization. Time
should not be wasted in establishing an
elaborate structurex Time should be spent
dealing with actavities that thegroup:

determines are impdrtant
-~

Chboge Officers

Minimal organization should inclade,a
chalrpersongg’:d vice-chairperson A})
temporary leader may be chosen for the
first few meetings After the members have
become better acquainted with each other.
permanént officers may be elected Officers
should serve a specified term 1one or two
vears' and be eligible for re-etection

The group may also wish to have a
secretary and or treasurer Since the

. grantee may provide recording and support
servioes, this consideration depends upor—
the given situation

: A}
Esdtablish By-Laws .

The advisory'gdoup may establrsh its own
by-laws and rules ot procedure, or may use
something which 1s more formal and
* generally recognized such as "Robert’s

*. Rules of Order™ The group should not get

* ' bogged down mdeterrmnin!)"ormql or
debailed procedures so that the reaRy
important natters can be accomphished
without delay . T .

) " N
Schedule Meetings and Ageridas -

. A regular schedule for meetings should be
estabhshed ag soen as possible Howewer,
this determination may be delayed until
the membersp 1s relatively certain
(perhaps after the first two teetings) It 1s
an important decision wheré busy peopte\ -
are imvolved, and conflicting schedules can
bring last mamute complications .

Meetings should be scheduled, as
necessary, and have an agenda They
should be snnounced as far in advance as
possible and should be open to the public
An ppportu‘?uty for the public to comment
sbowld bg provided at each meeting

L4
Regular attendance at meetings should be
expected A policy concerning the number
of acceptable consecutive absences by a
member‘should be established If 2 member
mxﬁAfmore than the fccepted number, .

”

. ~.group Subcom

. to become aware of individual concerns.

19

he;she should be requested to reconsider
participation on the advisory group

. Set Budget

The ﬁnancx’z’al resources needed for the
advigory group activities should be
determined jointly by the grantee and the
advisory group This‘could include
technical assistance and payment for
reasonable out-of-pocket expenses such u-
educational materials and field trips
Provision can be made for these needs 10’
the bidget of the grantee with the /
agreement of the EPA

Appoint Subcommittees

Depending on how the advisory group
wishesd4o proceed, subcommittees may be
established to investigate and develop
recommendations on specific 1ssues
Téchnical assistance may be provided if the
group desires expert advice from someone
nther than the grantee ar 1ts constiltant
Similarly, information ~hould be sought * -
fram reputahl vnplp and H:tbrpcts in the
community Thté will help to insure that
advice to the grantee take- into account
every appropriate resource and
consideration, \ '
Recommengations made to the decision ~
makers should be made thyough the
advisory group, not subdmmittees of the v
ittees should make ~
recommendationt onfy. to the advisory
gTob( a> a whole )
., + ) <
Tgke Action )
As full',y as possible advisory group actions
- should express the consensus,of the
members Dépending on the sityation, -
unamimous dctions may or may not be
achievable. Gaining a sign/figant
consensus, not just a simple majority,
should be a general objective

&

The advx’sory gro\upélséforum It provides
an,opportunity for the presentation of

provides the opportunity for argument,
debate, and the resolution of cenflicts It
provides the opportunity to hear the fact-.

and to appreciate theemotional climate
that may bear on an 1ssue :

wxde?ar]gmg views and judgments [t S
d

M '
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Present Findings Additionally, the advn'sor;' group should )\
. ) N
The preparation of various memoranda and attempt to determine 1ts credibility does 1t {
hort reports presenting the views and have credibility? if not, why not” does the
p membership reflect the community? 1s the
:_g::;)nnﬁ;;ig:ﬁgﬁg:}:; ?;?:oprfant these - WOrk regarded as meaningless? is the
activities should be visible teall parties tg;oupbpercsxv:d a? bex;:g :lnder SOT::;O“? S
involved through meetings. pkess releases, \um » and therefore highly suspe ¢
and other efforts. This will help the N '
- community to g#in an understanding about The group can strive to make 1ts eforts \
water quality 1ssues, and how the worthwhxle}w . « A
community might best deal with them The o Developing a program that 1s important , v
work of the advisory group should help to the community and decision makers :
1d id basis fi )
provide a ~oune basig for taking actions ¢ Being certain that recommendatlons are ,
M 5 ~well thought.out » . .
What Makes An Advi ry ® Being persistent 1n follov'vmg up on - \ -
.Group Worthwhile?  recommendations SR S
. : ¢ Being protective of the reputation of the ’ )
What happens to théecommendatibns of - advxsory group' R / ' S
advisory groups’ The answers given to this F : A .
question reflect the usefulness of the. Osytﬁpan the grantee should
group - . e that the adVisory group has qtaf‘f . e
. : . — sipport and access to informatign * - o
Are the recommendations simply 1gnored” .
Are they listened to and tgen ratiorkalized  ® Dee that the advisory group plays a role
away” Do they generate q¥gstion’s which in the overall public participation program e -
require €urther consideratudBidand response. o Sae that advice and recommendations of i
perhaps 1ncludxn%}a modification of the. the advisory group are carefully < - *
recommendations” Are the considered . s ot
recommendations folldwed” Every advisory
group ghould periodically anﬁwer these . Remembe?, the advisory group 1s Just one
questions Simply put, the group's eiement of a larger public partxcrfpat,mn
recommendations should be monitored If  effort The time and effort underfaken in ) i
the recommendations of the.advisory group advising the grantee can make a biga. »
“ dre being 1gnored or are net being followed = difference in realizing the maximum *
in any sighificant way, members should benefif‘from water quality management .
determipe why this i1s happening The plannirig
immedate reagtion should not be®one of - ' .
hurt feelings and re)ecuon v . . : .
< 3 - .
Attention should be directed to whether or K2 : ;o ;
not the-advisory group 1s dealing with the ? N
right 1ssues Perhaps the 1ssues simply are ! . ~
not important-to the community or to the B T T
» decision makers If this is the case the . - . . € r
advisory group must decide whether to -
* conygnce the community and decision 7 o
ﬂ)akers of the importance of the 1ssues, or ' -
modify the work-program to address - :
different 1ssues ; * , :
;- ' ‘
\ - N » T
\ \ ) : N ﬂ& .
Citizen Review Task | Adwisory | Public Informatiopal Worksho )
Represertatives Board Force | Group” | Hearing  Meeting P
# ‘ ?
, 3 . . - -
+ ’
The adirsors group s one 8f many public participatign opportunities A . T ' ¢

N ——
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Case Study y T .
‘Can an Advisory Group Make A ' . '
Difference? R : _
Gettysburg, Pennsylvania SN < :
. . e . N
. . < i
. . * ) )
., . ¢ - 0w
h ) . ‘ ‘ .o '
! )
3
Introduction Phe Arrangement

Irr the summer of 1979 the Gettysburg Municipa
Authority - Advisory Group held 1ts first meeting ree
vears after the Gettysburg 201 Wastewater Management
Fuacihities Plan had been completed and approved by the
Pennsylvama Department of Environmental Resources'

l

The complexities of designing a water quality
management system which meets with public approval
had agagn become a sebmingly 1mpossible thsk The
uncoordmated and sometimes contrary goals of state,
local. and federal agencies became apparerit The result
was the halt of facilities planning, with the process
returning to preliminary planning in Step One' and
preparation of an envirvmnenial iiipact statement ?

The specific circumstances surrounding this Case.are
indeed unique The basic problems. however, are repeated
in ~imilar situations across the nation The question 1s, of
coure?, . B

Can an advisory group make a difference”

.

Backgrbund

located 1n southcentral Perms lvxgma, Gettysburg 1s most
commbnly recogpyzed for the €1v11 Whr battlefield
surrounding tha town. The wastewater ‘treatment glant at
settysburg became 1nadequate for the treatment of wastes
n the 1960's In 1969 the Pennsylvania Bepartment of
Environmental Resources (DER) informed the municipal
authofity that the plant was in vRllation of the state's
Clear?Streams Law, and that correct¥ons had to be made
By 1973 the additional pollution load placed on the system
by increa development and excessive stormwater
infiltrationyprompted the DER to order a construction ban
on new development until the situation could be improved
During this period 1t became obvious that a new
treatment plant was needed A consultant was hired to
begiri Step One planning for'd new facihity During the
facihity planning period flow controls and water
conservation corrected the infiltration and overload
prublem to the degree that the ban could be temporarily
hfted A schedule was developed for conggructing new
faHities, but opposition to the plan mou

-

Q
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In thee 70's regional facilities were favored by
planners Accordingly, the Gettysburg'Plan called for a
regional plant what would serve not only Gettysburg but

. also four townships surrounding Gettysburg Between

1976 and 1978 the task of developing a mutual agreemert
between the townships and the Gettysburg Mumflpal

Authority for service and financial arrangements was
undérgiin It was finally secured in 1978 During the =3

-,

same od, the Authority worked with the Nmtional
Park Service to resolve the concern that future
development permitted or prompted bgl the sewage system
would intrude on the beautiful historic surroundings of
the park ) ! .

»
- e

A Delay .

‘The Aughority was prepared in 1978 to apply for a Step
Two design grant * However, yet to be signed was a
memorandum of agreement between six groups The ’
Municipal Autharity, the DER, the U S Environmental
Protection Agency {EPA), the Pennsylvania Historical and,
Maseum Commission, the National Park Service. and the
Council on Hjstoric Preservation '

: ° N
The Councit-on Historic Preservation in 1its draft
memorandum of agreement called for zoning to prevent
unsightly devdlopment in townships adjacent to the
service areg However, such zoning in the conservative
farm areas of southcentral Pennsylvania was impossible to
achieve The Council documented that a sigruficant
adverse cultura& impact could occur githout such
restrictions on fevelopment A full-sCale environmental
ihpact statement was ordered

-

-
.

-
.
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.A New Beginning and af ‘\dvxsor} Grogxp

What essentially happened at (:ettysburg was that the
goals bf une agency conflicted with th¥ goals of other,,
‘interests Regional treatment plants often spur  °
dev clopment In some areas this pattern may be desirable.
but 1n Gettyburg such development would intrude on the
national park This plan conflicted with the goals of the
Council on Historic Preservation Thus, théplanning
returned to the begmmng of the Step One planning
Process N .

o ' -

]

*If an advisory group had been in exktence throughout the
ptoject “could 1t possibly have made a difference in the .
firal outcome” The answer would appear tg be yes' An
agvisory group would have been ihtegrally involved 1n the
di~cu~~10n- over mutual agreements among the federal, -
state and local agencies Arf advisory group, representing
the community as a whole, could have been g unifying
force 1n thm.( disgussions

,

lhef(;ett\,sburg Adusor) Group and lts .

Activities - | ~a

I'be (yetthburg advicory group was formed in the summer
gt 1979 1n accordance with the EPA guidehines for puhlu
participation lts task was to advise the Municipal

ment of a treatment system which -

Authority on® e»el
would not onfj ompatible with-the *goals of state dnd
federa}) age Cles, but would also meet community g

oals
’ y is
Membership - ™ N .
the (mt{»#nﬁg adieory gr\up membership, as selected
by the Municipal Amthority. consists of the follow ing
repre~sentdtion
® Private citizens -
® [eague of Women Voters, .

v . .

ya .

-

® National Park Service

. Tﬂxpawrs Association
. Hhtoﬁc (,Murg Adams Coynty

® Gettysburg Area Chamber of Commerce

® Retail Menchants Association . Y

[ Bmlderq Association

>~ ..

. I.ﬂndlord~ of Gettysburg - .

2

d Four puhlu’ufﬁcmk from area municipalities .

L 1
Concern . '

A 2

The initial meetings of thetadvisory- group, developed a
diatogue typicnl of newly formed orgamzatlons Such ~
questibns as Why are we here/ and What can we possibly
achtere’ characteprfed the feelings of the new group This
1~ not ~urpri~ing since the citizens sitting on this.advisgry
group had witnessed the complex history surr%mdmg the
“previous plan The proposed project hdd been cdntroversial
due_jo

. »

‘s the cofeern over the ability of the win
regional system . ..

nuniy to atford o -

¢ charing of costs by the municipalities mmvalved

[ ) )
¢ the planning and zoning restriclons Stupulated by the
National szrk Service

and the

® the hurldmg bansimplementegd by th« DE
Wl I }

passihifity of fut;r(- bans 1f a treatment facih
butlt within reasonable tume

Organization .

At the first monthlyv meeting af the group, admimistiatine
responsibniities, budget. @nd schiedubingwerc addressed
Informational matenialy were distributed

N
At the second meeting the role of the advisory sroup. was
explained by both the chairman of the Municipal 5
Authority and the Put{u)u Partiapation ¢ oordinator of the
EPA A briefing aboufthg history of the project was '
given Following this discussion the group conaideryd the «-
role 1t \m\. expected to play One of the concerps noted
wis that the-advisory group might find itself in the
thankles~ role of hemny arbitrators between all the partzes

involved Y -

After'the first two meetings the group ~till had not *
welected permanent officers However, during the third
meeting a permanent chairperson was elected
1] _
i Ry . /

Initiatives

PEL

\
™~

After discussion ()f,()r(.,dnlldll()n(ﬂ and {)mwdur al matter-

at The second meeting. the group chose to hear a progress

report from the repgesentatives of the con~ulting firr .
preparing the env ;ienmenml 1mpact ~tatement ¢ hé! for

the EPA It was hoped 4hat this report mifht he Ip the

group better understand 1ts role Indeed, this did occus :
Muring the presentation 1t became obvious that the degree

of Investigation into.water supply was inadequate in the

eyes of the advisory group The atizen~ in the advisory

group are acutely aware of water supply problems. as they
have seen many of their neighbors wells The ‘
ad¢isory group suggeésted that the EIS t take

more in-depth look at the water< 7 problem gince 1t

would poten

g elgpmentun the futhre,
reduce the'needed size-of the plhnt, and jeopardiyee th(
4 cost- eﬂ(cavenesa of a reglon,ll system i

\ [
The adviso® group ended 1ts gécond meeting by
requesting the EPA Public Participafion Coordinator to
+delay thé public hearing schedyled on ghe EIS unul the
advisory group could analyze and~gmment publicly on the
information being developed by the B9 consultant They
requested that an agenda and pertingnt matenials be
*distributéd 1n advance of theathird mpeting ~o that they
would have better opp({tumty to prfpare




What Does Gettysburg Mean-to You?

}
At the beginning of the second meeting the group was*}L
stfuggling with “why are we here”” By the end of the .

-meeting. thd% had made two signiftcant recommendations
This was done even though the group had ne officers, and
was not sure of the expectations of the federal and «tate
agencies The group took the initiative and appears to
have petsuaded those invplved to take a closey look at the Ll

complexities of overall planning for the municipal .
wastewater treatment facility The group also requested
y " an.wopportunity to analyze and camment on the EIS
information being developed before 1 public hearing was
. held ' i .
S At future meetings [he\group will be reviewing, v

evaluating, and commenting on the information being
developed for the EIS Major areas of concern include

» Where afe the focal points of future growth in the - .
Gettysburg area. and what imphcations will they have in
regard to planning this water poliution c8ntrol project”?

- e What are the alternatives, 1ncle1ng1nno‘;"atlve
technologies and nrultiple use options. available for
meeting the water quality goal~’ -

e \What a?he needs of the community and what
* alternat1v& will be acceptable o the»\hwlmumty"

e How can the conkrnn of the interfested parties be
addressed in a fair and equitable way?
L]

During the third meeting the gfoup continued to review
the progre«s of tie environmental assessment bexng'
developed for the EIS The group had recommendations as,
. well as many questions fdr the consultant preparing the
document Although, 1t 1v still unknown whether the
advisory group ean help in achieving a more feasible .
. wastewater treatfent system, 1t 1s clear that they plan to
. ask worthwhile, but “sticky ' questioms, Such actions will
o likely enchance the coordinafion among agencies and
clarify decisions made durifg the planning process This
, atmosphere, alone. chn be beneficial in helping to achieve
*Zsolutnon which™g compatible with the goals of various

gencies while meeting the needs of the community It
ould appear that the group“has now established 1ts
identity, has a definite 1dea about 1ts role, and 1s ready to
make a significant contribution to the water quality
+ management planning-and decisioh-making prgeess
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' Selected Resources

Mumczp‘al Wastewqter Ma gement Citizen’s (:utde to Faczlmy Planning FRD-6, Need More
Pubheation Number EPA’? 30/0-79-006 Washington. DC U S Environmental Pretection Inf ti 9
Agency. February 1979 263 pp , niormation:

{

This handbook 1s designed to acquaint citizen leaders with important decisions
that need to be made 1n.managing municipal wastewater The book hsts key '
deciston romLs throughout the planning process that are “critical to the facility

pian and'the community,

identifies environmeéntal, economic and social
considerations affecting these decisions; discusses citizen input, and helps
L]

citizens uflderstand the legal tools'to facilitate their involvement. It is a good
reference hook 1t 1s available from General Services Administration (8FFS),
Centralized Mailing Lists Service, Building 41, Denver I'eder\al Center, Denver,
CO 80225 -+

e

|
Public Participation in Programs Under the Resource Conservation dnd Recoxer)(?ct
the-Safe Drinking Water Actand the Clean Water Act. Final Regulations, Tatle 4
Chapter 1, Part i‘) "Federal Register, Vol 44, No 3. Part V Washington. DC U RY
Env#fonmental Protection Agency, February,.16, 1979 pp 10286-10297.

This document presentsgghe rules and regulations for public participation

including the Clean Water Act of 1977 [t deals with advisory groups 1w detail.
including Both the responsibilities of the groups and the EPA

‘ _ £
State and 1 ocal Assistance. Grants for Construction of Treatment Works, Title 40, ) .
Chapter |, Part'35" Federal Reguwster, Vol 44, No 23, Part VI, Wachingon, DC U8
Environmental Protection Agency. February 16, 1979 pp 10300- 10304

Ihfx document presents the rules and regulations for public involvement 1n the
wastewater treatment Constructign Grants Program
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Public .
Participation

v

E Drannon Buskirk, Jr., Dennis W. Auker, and:Irving Hand

Abraham bancoln said 1n hlS Gettysburg
Address that government 1s “of the people,
by the people and for'the people ' In the
early vearsof this nation, citizens had direct
access to government decmon maleng
through opportunities such as the town
meeting ‘The local government would take
no major actions unless approved by persons
at the meetiag Through time, expanding
government and growing population have
markedly diminished direct citizen
involvement ip decision making Democracy
by representation has become the mgjor
goverpng mode

An effective repeserhtative democracy 1s
dependent upon officials knowmg and
responding to.the needs and views of the
catizens Unfortunately, 1n many areas &
communication gap éxists between the
people and thesr public servants In an
effort to 1mprove the situation, public
participation 1s now mandated 1n such laws
as the Clean Water Act to reduce the gap
between cngnh and government

This handbook is not an in-dépth guide
on public participation techniques. The
purpose of this handbook is to
introduce advisory group members to
some general principles about citizen
involvement, as well as to outline the
things an advisory group'can do to
help make public participation
programs effeetive.

—_

Public P;lrtlcrpatlon in
Pllnmng

In many cases pver the years, water quality
pldnning has r{:n generated a great deal of
public involvément This fact 1= not '
surprising; however, given the widespread

s ’

cymcxsm and_apathy 1n our society with

regard to government programs In .
addition, wastewater management does not
usually excite most citizens Unfortunatelv,

. this Igck of interest and mvolvemen%)ﬁen

leads to 1nappropriate plans and facilities
In many cases these planning proposals
either lack support and are 1gnored, or
they generate “last.minute” controversy
and opposition In the end the public pays

" for the delays and mistakes not only 1n

tepms of tax dollars, but also 1n terms of -
undesirable environmental, economic,,and
soctal impacts

»

-, Fortunately, there are good examples of haw

pubNc invelvement has contributed to ¢
workable and acceptable solutions to water
quality problems These situations show
that steps can be taken to improve citizen
partlcxp"z;,tnon In water quality planning

Public participation 1s not easy and does*

not guarant&® that the goals of & program |

will be met However, both the positive and |

negative experiences with public
participation’show that if citizen support 15

needéd to implement a propoged project, the
citizenis must somehow be nvolved 1n the
prOJect s planning

Good-planning #an lead to the selection of

the most effective and efficient water qualrty -

management alternative, but requires more
than just professional or technical
competence It must provide for'an
integration gf-a community’s-economic,
social, environmental, and political values
in decision making Such values can only be
incorporated through a stgnificant effort to
involve the public in all stages of the
planmmg process ¢

Y
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be a discussion ofﬁle purpose of a partlcul?]r
project and what 1s to be accomphished The
specific objénves of a pgoject will determindu
the schedule and ¢lements of the public
participation program.

Legal Requirements
: -

The Clean Water Act of 1977 1n Section 101
stat‘es i s

Public participation tn the development, revision, and
enforcement of anv regulation, standard, effluent
limitation, plan or program established by the
Admunustrutor or any State under this Act shall be
provided for, encouraged, and assisted by the
Admuntstrator and the States The Admuinistrator, tn
cooperation with the States, shall develop and publish
requlations specifviing mintmum guidelines for public
participationsn such processes

This mandate not’only apples to facility

planning (Section 201), but also to the Water
Quality Management Program (Sections 208
and 106), the Clean Lakes Program (Section

—414), and the National Polldtion Discharge

Elmination System (Section 402).

The term “the public” 1n a
means all of the people. HoWever, there are
gsually a number of segments of the public
which can be identified for specific projects
or programs Water quality advisory
committees are required to have
membership from four broad categories

ate citizens, members of public interest
g'r%ups such as environmental and civic
organizations, public officials such as elected
representatives and civil servants, and
representatives of organizations with
substantial economic interests such as ,
developers These four categories can also be
used as a"guide for the overall public
participation program to ensure that a

* crdss section of the public is represented or

directly 1nvolved.

As mandated by the Clean Water Act, the
United States Environmental Protection
Agency (EPA) has 1ssued regulations to 1\
further define the public’s role in water
quality planming These regulations set
standards for several EPA programs These

“general regulations deal with: agency

responsibiliuies, informational matgnals,
time schedules, legal requirements, public
hearings, public meetings, advisory groups,
and the forms of consultation with the
pubhc Iridividual program regulations
implgment these genetal standards by

.
] v

neral gense f’

establishing specific requlremen‘ts The
regulations for wastewater treatment
facility planning and for water quality

- management planning are of particular

interest to advisory groups
, .

Mcility Pl)ning ‘,

Facility planning regulations call for either
hasic or fullgcale public participation .
programs. Facility development 1n the
Construction Grants Program proceed
through three stages' Step One (planning),
Step Two (design), and Step Three
{construction).*All projects at the Step One
stage must meet basic minimum
requirements for public involvement To
meet the public participation requirements
a grantee must develop a public information
program designed to bring about public
involvement 1n the earhest stage of the
decision making The agency must also have
a program for consulting the public
throughout the facilities planning process,
wncluding the selection of the professional
engineer It must inglude an outhne of the
public participation program in the plan of
study submitted with a Step One grant A
more extensive public participation work
plan must be submitted at a later date The
work pl¥h and a fact sheet about the project

malnggﬁ m
the public when¢ and future

situations are being assessed, and when plan
alternatives are being evaluated It must \
hold a public meeting when alternatives are

‘largely developed, but before a plan 1s ‘

selected. It also must hold a public hearing
to discuss the recommended alternatives .
prior to the adoption of a faciity plan
Responsiveness summaries which document
citizen comments and agency responses to -
activities such as plan evaluations, public
meetings, and publicchearings also must be
done. Finally, the agency must 1nclude an
evaluation of the effectiveness of the public
participation program in the facility plan
submutted for final approval

All projects must meet basic public
particrpation program requirements. A more
intensive public involvement effort 1s
Justified for complex or significant projects
such as those that need advanced waste
treatment or require an e'vxronm‘ental
impact statement In these situations, EPA

15
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regulations call for a full-scale program with
additional participation elements and
responsibilities

The grantee must hire or designate a public
participation coordinator who 1s responsible
for carrying out the public participation
work plan. The grantee must hold a public
meeting early 1n the facility planning
process at the time when current and future
situations are being 1dentified (instead of
waiting until the alternatives are largely
developed). The grantee also 1s expected to
establish an advisory group shortly after
acceptance of the Step One grant award, and
to provide technical trammg\f;or advisory -
group members and local officials. The EPA
estimates that approximately 30 percent of
Step One projects will trigger a full-scale
program. . .

Water Quality Management

- Planning

-The Water Quality Management (WQM)

program was originally.set up to develop
comprehensive plans for state and regional
water quality management; one goal of
which was to provide an umbrella under
which local facility planning 1s carmed out
However, since this initial phase of WQM 1s
mostly complete (most imitral WQM plans
have been approved by EPA), the focus of the

- program has changed. Over the years 1t has

.

become apparent that inadequate attention
has been given to the study of nonpoint
source-pollution problems and solutions
Therefore, the WQM program now addresses
szeclﬁc nonpoint source pollution pi‘oblems
jh areas such as g‘g:r_lcultural runoff, urban
stormwater runoff,"and groundwater
contamination. The concerns of WQM
advisory groups are also reflecting this
change 1n emphasis.

Some similarities exist between the facjlity
planning and WQM program requirements
for public participation These include
genefal provisions for information,
consultation, public participation work
programs, tgeponsiveness summaries, and
balanced advisory group membership .In
addition, WQM regulations set public
participation requirements which relate
more spegifically to WQM grantees

All WQM grantees are required to establish
and maintain a citizen advisory group, an
important part of public participation in

WQM planning activities WQXI advisory
groups advise oh goals and priotities. review
and comment on grant applications and
work programs; assist with public
participation, consult with t®e agency
throughout the planning process, submit
comments; raise issues, and monmitor WQM
activities

Additional public involvement actions are
also required Early 1n_each stage of the
WQM process (which includes the |
development or revision of WQM plans,
state strategies, annual work programs. and
State/EPA Agreements) each agency must
notify the public about the proposed goals
and scope of proposed actions and must -
schedule opportunities for consultation with
the pubhc and the advisory group Each
agency must also establish a continuing
program of providing information including,

r¢posed actions 1nlayman's terms More
cifically, WQM agencies are required to

:Qere appropriate, fact sheets explaining
P

‘hold a public hearing on draft WQM plans-or

plan revisions and a public meeting on draft
annual work programs Responsnver)_ess
summaries documenting citizen comments
and 4gency response must be prepared after
each meeting or hearing

All public participdtion activities, including
those of the advisory greup, should he
integrated into WQM planning activities
and reflected 1n the work program for each

"activity. In addition, a separate pubhic

participation work program must be
prepared and be made available to the
public Work program requirements are
discussed 1n detail later 1in this handbook

More Than a Set’of Rec}!ﬁrements

In consideripg the publrc participation needs
for a project, there 1s room for flexibility-find
credtivity Each project 1s different, an
every community has resourges-1t can djaw
upon 1n carrying out a public involvemeht -
program The advisory group 1s one of these
redources

When developing a community 1nvolvement
program, the following géyeral principles
should be kept in mind .

e A good program entails careful planning,
even before the project formal;y begins

- .
e As decisions are made, citizens must get
feedback on how their concerns and views
have influeniced these decisions

e Participation activities must he keyed to
important decision points 1n the project

29
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. Program Impiém_enj tion

Regulations of the PPA Yequire that

: " agencies shall conduct a continuin
program for public information and

. participation 1n the davetopment and
implementatioR” of water quality plans and
programs This cominuing program tw
main elements 1nformation giving
inotification' and 1nformation receiving
«cf?nsultatlom They, are the essence of
effective citizen involvemé both
necessary for dialegue betwpen partie}

All public participation techniques afe
either information givirig or information
recetving For example, ?act sheets,
newsletters, and seminars basically convey
information fiom the planning agency to the
public Other approaches such as pubhe

o
meetings, surveysy and advisory groups
. facihitate information flow 1n the other
\ direction

v

Choice of Appropriate Techniques
Pubhic participation activities are not done
for their own sake, or merely to meet the
letter of the law They must serve some
purpose 1n the project Choosing appropriate
. techniques depends upon the objectives of
the stage in the planning process. These
objectives include tasks such as clarifying
project 1ssues, identifying problems, and
developing solutions The overall purpose of
public participation activities 1s to 1mprove:
and support decision making. This can only
happen if public participation techniques
- are linked closely to key decision points and
project objectiv - '
W
Public participatwon techniques can help
meet pgogram objectives to varying degrees
H0we?/§. some may be counter-productive 12
they are used at the wrong time” The ‘
situation 1s similar to a mechanic using a
hammer for a task domge better with a
wrench As an example, consider the
practice of using only public hearings 1n the
public participatipn process Public hearinigs
are designed to v}erve formal testimony
which will mest fegal requirements They .
normally occur shortly before final decisions
are made There s little two-way interaction
between the agency holding the'hearing,
and those who participate. Thug, formal
pubhic hearings <should not-be.used if the
objective 1~ to have give-and-take

discussions with citizens An effectnepubg:

: participation prggram 1s hikely to require )
‘ . ~everal techniques -
*
Q -
ERIC - o o
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The general rule is that no one technique
works best all of the time. Advisory
groups should make sure that the
planning agency doesn’t fall victim to
limited or over-used techniques.

v
Choosing appropriate techniques depends
upon the objectives at various stages in the
planding process, and other considerations.
Alt{hough WQM and facility planning have
theyr unique aspects, they have silar
planning elements. They include

\\ “F
¢ ldentifying problems
. Es/tabllshmg goals and objectives
-+ Compiling data
Developing and evalua\ty@’hltematwe.s

¢ Selecting a plan

¢ Implementing and revising a plan

Both types of public participation techniques
— information Ziving agd information
receiving — are used with each planning
element, but emphasis may vary because of
changingoisecuives For example, the imitial
stages 1nvon e identifying real needs and
problems. and collecting data on existing
and future situations Information-giving
approaches such as fact sheets and news
releases can interest the community about
the project, and start to establish on-going
support .
e
Other technigues are.afso avattable
Consultation activities can be used to
commufiicate the opinions and values of the
public to-the planners In fact, these
information-receiving activities are
required prior 10 the selection of
alternatives Advisory groups, meetings,
and workshops are possible consultation
activities .

Wisconsin Several public participation
techniques were used tn facility planning in
tlwaubte Faced with a 15 billion dollar
project, the citv tnitiated a large-scale public
information program to make the citizens

aware of the wastewater problem and

“potential solutions. The program involves

the extensite use of local newspapers,
wher bureaus, dnd workshops designed
to gite people experience in the facility

planring process
’ h}

2=

17




-~

2

N -, _

A

MLater in the planning process, alternatives
are developed and evaluated. At this stage,
instead of determining needs and problems,
clarifying project issues and tradeoffs
becomes more important. Information-
giving techniques such as briefings,
seminars, and responsiveness summaries
may prove usefal. Consultation or informa-
tion-receiving techniques such as public
meetings, firveys, workshope, and
advisory groups can be quite helpful at thrs
planning stage However, ch of these
techniques is not suitable for every
objective. Therefore, a combination of

techniques may be necessary to meet all the .

objectives.

The problém remains 1n selecting the best
technique at the right time Objectives, of
course, furmsh some guidance, but other
factors must also be considered Aspects
such as the specific strengths and
weaknesses of individual techniques, their
requirements \n money and time resources,
personnel who will have to admimster the
techniques, and the fikely receptivity of the
community to certain techniques — are
other important considerations

Resourees and Com'{nunlty Attitudes

Financal resources, staff resources,
administrative abilitie8, and attitudes all
play an eXtremely important role 1n
establshing an effective public participation

program

-

Public:Participation Techniques

»

Notification
tJln!ormation Giving)

) ~

.

Cousultation
{Information Receiving)

v

Newsletters

‘News Releases

Fact Sheets: ' »
Brochures
Briefings

Seminars -

Radio or TV Announcements

Responsiveness Summanies

Telephon®Metlines

Summaries of Reports

Adwvisory Groups

Public Meetings

Public Hearings

Task Forces

Surveys

Workshops '
Interviews

Review Groups

Referendums

Phone-in Radio Programs

A
All public participation programs cost
money. If goed public involvement 1s%truly
desired, adequate funds must be allocated.
Of course, available financial resources are
seldom plentifu]. If funds are scarce it 15
even more 1mportant that tlfe advisory
group help the grantee selectthe techniques
for the program that are most cost effective
Local knowledge can help the agency ~
determine the least costly way of getting the
public involved. Local resources and existing
communication networks should be used
wherever possible It s possible to have an
effective public participation program '
without imposing heavy finaneial burdens
on the community. N

Staff resgurces, includiné ;vailabili‘t)"
and techndical competence, influence the
success of programs. The-advisory

group should urge the planning agency

periodically to assess the pltblic
participation program by doing the
followipg:

¢ Determine whether puph
participation needs are’being met

o Assess the effectiveness of the
techniques being used

¢ Asgk whether all legal requirements
are being met

¢ Determine whether work tasks are
being accomplished in an orderly and
effective manner

* Assess the ability to keep track of
anagement and budgeting for the
hniques being used,

° termine if there is sufficient
supervision of technical staff.
The advisory group should be
continuocusly informed pf developments
in the public participatidn p am. In
order tp play an effective role, the
advisory group can designate an
individual or subcommittee to work { L
closely with the agency public |, -
participation staff.
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Community attitudes, although less
. tangible than finanéial resoyrces or staff
hilities, are no less important In this

context what 1s perceived, even if erroneous,
15 as important as what s real For example,

\  ‘aDelph survey 1s a powerful technique for
reaching censensus. However, because the
technique involves a pamel of experts, 1{ may
not be supporte’by community residents’
who may resent the presence of experts and
their inputs

Advisory groups can help the planning_

agencies stay attuned to what area
* residents\feel about elements of the

% public pafticipation program.
" ~
© These mafters such as chotce of techniques,
implemeritation resources, anid community

+ attitudes'are bést dealt with togéther .
through the public ﬁanlqlpatlonWVorkplan
! .

.

Public Participation Workpl

The EPA public participation regulat
establish a mechanism through which the
plgnning agency can deliberately plan
- ahead, andl choose pé§lic participation
- hniques to matchthe schedule and
) ectives of the prgject This mechamism
1s a public participation“workplan The
workplan 18 required in"both facility
planning and water quality management
programs, Advisory groups are to be
donsulted in the development of the -
workplan The workplan must contain
/{he followwng #nfonnatnqn

¢ A proposed schedule for pubhic «
participagon activities to impact major
» decisions, including consultation points
\ where responsn)ness summaries are

required ! ‘

L

@ An 1dentification of consultation and  *
notificaton techniques to be used

e The sggments of the pubhc targeted for

involvement, .
" & Staff contacts and budget resources to be
- devoted to public participatio. P

¢ The coordination of factity and WQM
public participation. : .

* The workplan 18 intended to serve as a
public information document on the project
W Because the workplan links public  -.
participatign activities to specific decisions
and schedules, citizens are able to use the

- '

t

workplan to gain & better understanding of
what to expect from a project. The workplan
should build public participation acVities
into the project; In developing a workplan,

therefore, the grantee must match objectives \

at various stages of the process with
appropriate techniques The knowledge and
experience of,the advisory group members’
shou)l be used to assure that the pubhc
parficipation program outlined in the
workplan makes semse for the community

Y
Vermont. In the towyg of St George it was .
necessary to involve residents of a trailer park-
i1r wastewater facility planning, even though
they would not be connected to the new
sewage colleciion system This involvement
was necessary because the citizens made up

a substantial portion of the voting public,

-and at some later ime the homes of these,

persons may be connected to the new sewage
system However, since the project would
not directly affect the homes of these
citizens, 1t was unlikely that public
participation techniqugs such as public
hearings and public meetings would be
effective Therefore, other techniques were
chosen The project workplan for St George
calls for the distribution of informatwnal

" flvers, survey questiwonnaires, and personal

follow-up visits by members.of the advisory
group *  , - .

The workplan must be of sufficient scope and.” * 7
detasl to serve as a basis for yjudiing the
adequacy of proposed public pasticipation
activities It also hust be a working guide
for ng out the actlvitjes For example,
Mannsnmply mentioning that
consultation” will take place at a specific
point, the workplan should irtdicate the
kinds of techniques that will be Used for
informing the pubjic and consulting with the
publi¢, the purpose and target audience of
each attivity, publicity methods,
descriptions of products such as fact sheets,
approximate completion dates, and plan or
project objectives.,

19,
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Questions for evaludting a publhic

participation program and workplan
include y

® Do the proposed activities meet the
regulatory requiretents’

e. Is therd a good balance between
information-giving (notification) techniques
and information-receiving (consultation)
techniques?

® Do the techniques match project and
operational objectives? .

' & Will the proposed public participation
techniques reach all of the target pubhcs?

e Does the program.relate to kev decision
-points 1n the planning prgcess'?

e Are sufficient finaneial and
administrative resources allocated to
accomplish the public participation
objectives?

® Does the workplan prowde for adequate
feedback to the public about its information
and opimions?

AY
Water quallt) planning agencies have [
flexibility in devejoping the workplan
contents, and the detail necessary for
managing effective public participation” For
example, although the regulations do not
require 1t, many WQM agencies will -
continue to requiresseparate workplans for
each problem-solving project involving 208

ants TheXkey 1s adaptabihity Planners «

must-adjust workplans to fit changing
situations. All that is required 18 that

‘agencies and their advisory groups remain -

sensitive to the needs of public participation,
and strive towards common-sensg public

participation programs.

_programs. .

Main Points |

Through citizen involvement, pubhic
participation aims at improving water
quality plans by reducing costs and avoiding
undesirable economicpgnvironmental, and
social impacts. 'Public?)ﬁcipahon 18 not a
guarantee of resolving corflicts. The goal of
public participation 1s to improve decision
making, and todevelop solutions that people’

can 11\? with.

There are three general principles for-
community 1nvolvement- (1) a good public
participatior program entail# care .
planning; even before a project fo ly
begins, (2) participation agtivities nfust be
keyed to 1mportant decision points‘in the
project, <3 as decisions are made, citizens
must get feedback on how their actions and
opinions have influenced the decisions.

Public participatior techniqies basically

accomplish one of two functions mfoM

giving 'notification) or information
receiving ‘consultation; Their use depends
upon the objectives associated with different

stages 1n the planning process, and other
considerations such as resource
requirements and probable community
‘receptivity

The advisory group, itself one type of public
par¥cipation, should provide information
and recommendations which will help a
planning agency yun a successfu} public
participation program For 201 facility -
plans, all full-scale public participation
programs have advisory groups Some basic
programs also use informal advisory groups
All water quality management p

have advisory groups N

As mandated by the Clean Water Act, t.he
EPA has estdbli public participation’
regulations dealing with agency

responaibilities, time schedules, {nformation .

materials, public meetings and ngs,
adwvisory groups, and other forms of citizen
inyplvement. Project workplans are the

" mechanism for bringing together the djverse

aspects of public participation programs.
Advisory groups can. elp develop
workplans, and assist in assuring
common-semse public participation

C
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. Bryn Athyn was adamant on h'avmg the other

. Athyn had to get the two townships tha

~
.
.~

Case Study . | . ) 5 ]
Many Forms of Public Participation
Pennypack Creek, Pennsylvania . .
' . " ) ) .
; _ . ' \

This case study 1nvolves three mumicipalities near
Philadelphia, Pennsylvania Pennypack Creek. which 1s a
tributary of the Delaware River, runs threugh a green bek,
which 1s the only undeveloped areg left adjacent to _
Philadelphix

. .
In the early 1970's, the lefist. populous of the municipalities,
Bryn Athyn, apphed for a grant to build a spray 1rmgation
treatment system About the same time, two neighboring
townships (Abington and Lower Moreland) applieq for
funding to extend-an existing sewer interceptor line along
the Pennypack, and transport wastewater to a Phuladelphia
tréatment plant The regulatory agency sadicated 1t would
not fund two separate systems in the same dervice-area The
‘three communities would have to agree on one system

‘,’
municipalities join 1ts spray 1rrigation system Bryn Athyn
and the Pennypack Watershed Association, a priyate

conservation group, thought the interceptor plan was
undesirable for severl reasons

e Exportation of water from the central watershed

® Onsite systems and small package plants that were
recharging the Pennypack Creek watershed would be
phased out :

e Lower Moreland treatment plant, which 18 a principal
source of pollution, would becorne the sole source of flow 1nto
the headwgt,ers of the creek ~ Co.

Differing opinions ameng the three municipalities led the
Pennsylvania Department of Environmental Resources to °
sudy spray irmgation and other alternatives The studies

supported the desirability of spray 1rrigation, bot-Br
,or subs ate,

why the state should force the twotownships to join the
system -

\

Public Participation Activities

1ation and Bryn Athyn
tion efiorts 1n order to

-/
The Pennypack Watershed
undertook many public partici
increase public understanding®

e Established a cngen advisory group for responsible
sewage planning :

I

- ® Prepared information leaflets about project facts

o Solicited signatures, of local citizens on petitions

¢ Developed a mailing list and" mailed pertinent
educational 1nformation

o Identified who would be affected directly by the project
and contacted them

“ » Held small public meetings 1n neighborhoods to discuss

.

the facts

e Brought the wastewater 1ssue 1nto the electipns for the
‘Lower Mgyeland Township Board of Commaissioners

e Held a public hearing at which proponents of spray
irngation turned out 1n large numbers to support the
project .

Following a public hearm! the state recommended a grant
for the spray 1rmgation system However, the Townships of
Lower Moreland and Abington still favor the interceptor,
and have appealed the state's decision in the courts

‘ -

. ‘ ”’
Significance .

.The Pennypack Watershed Association 1n conjunction with

Bryn Athyn useg an extensive public participation process
It consisted of many techniques to help them win grassroots
support for the'alternative

»
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Lessons to Learn

In order for tHe Pennypack Watershed Association and Bryn
Athyn fo develop a treatment facility which they thought
.would pe most beneficial to the dommunity, it was necessary
to develop public understanding of the 1ssues' Three

objectives had to be met

1. Communicating project information to the general publ‘x’;
2. Identifying and informing.potentially-affected parties
3 Providing opportunities for the 188ues to be discussed

Five diffefent public participation techniques' were used to
meet these objectives

‘e Citizen advisory greup gave visibihit§ to the effort, and

brought citizens directly 1nto the planning process .

e An information program educated the public about the
technolggy and the real 1ssues

¢ Personal contacts provided interaction with many citizens

¢ Neighborhood public-meetings helped-to inform and .
involve other citizens

¢ A well-attended public hearing culminated the effort, and
provided a formal opportunity, for comment on the projeét.

The Pennypack Watershed Association and Bryn Athyn,
thus, were successful 1n developing public support for the
project by using a cpmbination of public participation
techniques Itis very unhikely that they would have been as-
successful if only one or two techniques had been used. N
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Water Hotline .

v

Bartow, Florida

\ .
‘ : '
" ( - . ' ‘ -
+ - = )
- ( -—y . - 'A "
The Central Florida Regional Planning Cdunail has ‘ In general, the Waterline gave citizens a direct line of .
~ responsibihities as a water quality management (WQM) communication to the WQM staff & also gave the staff a
‘%agency In ah effort to involve the public 1n the WQM sense of public prionties and 1ssues, and helped to identifv
; program, this agency installed a telephone alert system new problem greas The Waterline could be maintained
called “"Waterline " Citizens 1n a three-county area could indefinmitely at small expense ’ a

bring cases of discharge violations, and heaith or s'afety;,;
hazards in surface waters to the attention of the WQM stalf  The-Central Florida Regional Planning Counmcil. by using
. . the Waterhne, met five important public participation

The Waterline was a direct telephone line manned by an ™ ‘ needs These needs included

answering service all the time. Calls received on the

Waterline were returned by the staff within twenty-four )
Fhours (weekeldﬁxcepted) Based upon these calls a ¢ ldentified problems °

thorough examination of problems was conducted y

Out-of-town callers could call collect ‘¢

® Increased public awarertess ~

® Increased agency responsiveness

. . » ', ¢ Communicated information

‘ The Waterline receivéd about ten calls per week One case !

‘concerned a shopping mall next to Lake Parker in thecity of ~ ® Achieved at relatively low cost
Lakeland An angnymous Waterline call reported that the . , LT .
mall maintenance company was dumping parking lot The Waterhne techmquehelpfad to make the agency directly
<y sweepings on the lakeshore: The WQM staff reported the responsive to public concerns’ Problems were 1dentified by
situation to the Florida Department of Environmentald, making 1t easy for those famihar #1th water problems to
Regulations (FDER) [t took two visits from FDER officials, communicate their concerns to the appropriate agency

and the threat of court action to force the company to clean  Information was communitated by establishing a direct
up the dumping pile person-to-person, two-way 1nformation flow between thed

pubhic and the water quality management agency The cost
of manning the phones was low compared to the costs of

Significance techniques such as public hearings and surveys

< The Waterhine had two areas of significance One was the  The Waterline techreﬁe worked well at achieving ce
impact of calls from in¥ividuals. The dumping case . objectives However, it would not be as useful 1n meet"
generated city officials’ interest in the WQM program for  other objectives, suth as clarification of 1ssues orgearch
the first tme The response to this technique showed consensus L
Lakeland officials that the water quality management * i

Y

program could help to solve local problems

o
<

-
<

o - . : 'y
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Benefits

Drawbacks '

Adwvisory Groups

. . -

»
1

An aci\ 10Ty group consists of a group of
citizens who give advice to an agencv
developing a plan

e Tr information to comniunity
and f; tes feedback

® Formulates solutions
® (Clarifies goals, objectives, and 1ssues

e Increases access{o representduves of
varied interests

¢ Time-consuming participation
® Some group members may dominate
o (foup may feel like a rubber tamp

® Group may have difficulty
establishing credibility

® Group can become relied uppn as sole

public participatiolechniqu

Public Information Programs

Public information programs are
carried out on a continuing basis Press
releases, mailings, advertisements,
displays, radio angd television

presentations, films. and legal notices

are involved-

¢ Communicates basic information

® Reaches a large ngmf)er of citizens

¢ One-way communication

® Can appear as “public relations”
propaganda

® Does not by itself constitute a public
involvement program

Open Informatiop LMeetings

A
Ovpen information méetings present
tethnical or programmatic elements to
a general audience befpre or during the
ife of a project. Audiovisual
presentations, briefings, and sem:nars
are types of information meetings

¢ Conveys information with
opportunity for immed:ate public
comment

e [dentifies problems and recomrnends
courses of action

® Presents opportunity to answer
citizen questions

4

® Limitations on time which can be
spent discussing issues

¢ Domination of some participants

¢ Often needs experienced and skilled
staff to run effective meetings

e Difficulty in conveying technical
information at a meeting

Public Hearings'

Pubkx hearings include a formal
agency presentation, citizen
presentation, and an official record of
the proceedings Pubhie hearings.are
required in most governmental
decision making

Aruitoxt provided by Eic:

® Provides forum for citizens to gain
information or challenge decisions

¢ Tives spportunity for formal,
“official” comments

4

¢’ One-way communication '
® Vocal minorities may dominate

¢ Technique may appear as a token
effort .

37
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Benefits Drawbacks

. Task Forces

The task force aids in solving specific  ® Focuses attention on specific issues @ May not represent the public

problems. It1s usually hnked toalarge C . adequately

an develop recommendations in
ons:);r;rgyp;?&gp?wry body such 858N chort time 1 ® Sometimes requires a lot of staff
i ¢ Promotes group 1nteraction among time .

different interests

‘o [ | .

Surveys

o
/. Surveys can range from personal e Provides direct contact with public @ Usually does not give opportunity for

in-depth discussjon

interviews to telephone and majl ® Reaches a larger number of people \ .

estionnaires. . . )
quest r _ than are usually involved in projects @ Personal and telephone interviews
. . . ® Can promote interest 1n a project use u"? a lot of staff time ’
-~ ® Unless carefully planned, surveys
- usually do not generate a sngmﬁcant
. + response j
szenﬁnmg - . ‘
.4 . : ) . :
Trainirig 1s normally prgwrded through @ Gives citizens_a better ¢ Reaches only a relatively few
short courses, worksifops, and gaming  understanding of technical 1ssues citizens \
simulations. o Better equips citizens to advise on @ Difficult to plan and run ah effective
projects technical training program fdr citizens
“"«Q Enhances perspectives on project e May take on the appearanc& of “busy
v ) (;Bjectlves decisions, and constraints  work”
’ 1
S " \
J |
: /
{
/\) . { i
‘ ) / ) ‘:\
] : ) , \Q
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Selected Resources

] .
v - “a

Need More
Information?

t T
Advisory Cothmussion on Intergovernmental Relations. Citizen Participation in the
American Federal System Washington, DC. 1980.

This document addresses the importance of public participation and why 1t will
Increase in importance 1n the future. Single copies may be ordered free of charge
from the Advisory Commussion ors Intergovernmental Relations, Washington, DC
20570. The document may be ordered 1n quantity at cost from the Superintendent
of Documents, Government Printing Office, Washington, DC 20402
“Grants for Water Quality Planning, Management, and Implementation ” FederaRegster,
Vol. 44, No. 101, Part II, Washington, DC U8 Environmental Protection Ageney, May 23,
1979, pp 30016-30042 Q

This document contains the rules and 'reg.'ulatlonsr for public participation in the
Water Quality Management Program. Copies of the Federal Register are available
through libraries Contact your local reference hbrarian

.

“Public Participation 1n Programs under the Resource Conservation and Recovery Act, the
Safe Drinking Water Act and the Clean Water Act, Final Regulations, Title 40, Chapter 1,-
Part 25 " Federal Register, Vol. 44, No. 34, Part V Washington, DE- US Environmental
Protection Agency, Bebruary 16, 1979. pp. 10286-10297

The mmplementing regulations which address the legal responsibilities of the
funded agency and the advisqry group 1n relation to pu blic participation Your local
reference librarian will be able to tell you how to obtain copies of the Federal
Register. - .

Rastatter, Clem L, ed Municipal Wastewater Management Citizen's Guide to Factlity
Planning. FRD-6 Washington, DC-U.8 Environmental Protection Agency, Office of Water -
Program Operations, January 1979 263 pp

A publication prepared by the Conservation Foundation, Washington, DC, which
provides a selected and extended discussion of activities pertinent to the
responsibilities and work of advisory groups. It includes discussion on public
participation This publication can be obtained by writmg to General Seruces
Administration (8FFS), Centralized Mailing Lists Services, Building 41, Denver
Federal Center, Denver, CO 80225. Be sure to mention the FRD nunibér and the
t'Jtle of the publication .
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Rastatter, Clem L., ed. Municipal Wastewater Management. Public-Involvement Activities

Gulde ERD-7 Washmgton DC US. Envnronmental qut,ectxon Agency, Office of-Water
Program Operations, January 1979 125 pp

This document was developed for a traming ‘pregram on citizen mvolvement in
wastewater facilities planning. It consisgs- of several parts facility planning, and

public involvement. The latter part consists of public participation requirements

under the Clean Water ‘Act,-EPA regulations, public patticipation program

*elementd, public partieipation tools, implementation 1ssues; and the rewards of

‘public involvement in facilities planning. This publication 15 available from the
! neral Services Administration (8FFS), Centralized Mailing Lists Services,

Building 41; Denver Federal Center, Denver, CO 80225 Include the FRD number
and the txtle of_ the publication

. .

“State and Local Assistance, Grants for Construction of Treatment Works, Title 40, Chapter
1. Part 35" Federal Register, Vol. 44, No 23, Part VI, Washington, DC U S. Envxronmental
Protection AgencygFebruary 16, 1979 pp 10300-10304

This docunient presents the rules and regulations for public involvement in the
Wastewater Treatment Constguction Grants Program Your local reference
librarian will be able to tell yo™how to obtain coptes of the Federal Register

\
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Chapter 3

' Facility Planmng in the .
Construction Grants Program -

al goal of waters suitable for fishing
wimming The Act requires at |east

dary treatmerft for all publicly-owned
agé systems (Secondary treatment

. . . x
Charl}{A Cole and E Drannon Buskirk, Jr. )
# r L[4 - -
¥ » .
TR 4 ’
- Facility Planning and suspended solids). BOD, called biochemical ,
Constrtiction Grants oxygen de d, and suspended solids are
. measures of . .
. . . Enforcement of these regulations 1s ensured
Let’s face 1t. A sewage plant lacks the through the Nationa lution Dhscharge ;:1
- . appeal of a new park .or public library. Elimination System (NPDES) that requires ’
. Most peopie have litdle interesf 1n sewage permits for all wastewater discharges.
until 1t poses a threat'to the commynity or X -
family This concern ray be a health States determine how much pollution
probiem, a public nuisance, or even higher  can enter a water body by establishing .
taxes. water quality standards These standards *
are based on the potential uses of the -
- . water body. In order to meet and maintain
Construction Grants Process: these standards, hmitations afe placed on
. A Summary . industrial and municipal discharges. These ~ g
" limitations often determine the type of
Why does a community take the steps to treatment facilities which must be built
- Build or improve sewage treatment and the level of treatment which must be N
. facilities? There are several possible achieved.
reasons ' -t
. Vol AN - | The events or conditions which cause a _ N
oluntary ?ommunlty action to develop community to look at its wastewater .
or improve public facn]\l‘es problems go a long way toward
® Voluntary action to remove a public determining the outcome. For this 22
nuisance or cémmunity problem , reason, the advisory group should ’
e Compl h lecal h bl understand from the outset why the v Y
ompliance with leral or other public community is developing a wastewater . ‘
health codes . . facnhty plan. -
® Comphance with fedetral pollution control . ' A\
regulations or stat,e water quality pa U . '
standards The Grants
® Comphance with a court order. No matter wh$ nitiates the, planning,
. . most communities wantra federal grant to
, = While local desires or public health help pay for new or upéraded treatment
g?ﬁj;?:g’igiy mbzg‘]’t:’vﬁi]’:e":fage facilities. These granfs are available -
,' treatment for two reasons The Federal through thg Constraption Grants Program ~
Clean Water Akt of 1977, and State Water  Three main governgnental bodies are
—Quality Stapsards. -involved in the truction grants process. -
They are the local agency, the state )
. - Through the Glean Water Act, Congress :
a e President have establﬁhedngz;r agency, and the United States

Environmental Protection Agency (EPA). Co.




|
- Recognition of .
treatment need
[y -
Compiet:dn time
7 Preappfication stage . .
2 years /—f !
}‘\

~
~
~

12 years

V2 jear

Faciitty planning Advisory group rnpJt

Design Agviscry group input

Bidding ’ . '
Y :
Construction -
Operation - - ’ ;

The construction grants process

can take two to ten yegrs The
average s about fite years

A

How does a community gete grant”

First comes the preapplication stage The
municipality seeks to have 1ts project
plaged on the state “prionity hist,” which 1s
a statewide ranking of proposed projects in
order of their importance. [n rapking the
projects the state follows an approved
procedure 1nvolving several factors,
including .

- ® Sevenity of the pollution problems
‘e Number of people affected

® Need to preserve high-quality water

* bodies ) .

30

e National prionties

e Availability of federal grants and local
funds .

-

.

If the state agency determines that the
project deserves high pridrity and the EPA
approves, the community becomes eligible
for federal funding. The next job for most
municipalities 1s to select a quahfied
engineering-planning consultant, 1f one 1s
not already 1nvolved.

Choosing a quahfied consultant 1s a
crucial decision since the firm will conduct
most of the planning. In addition to
technical competence,ghe consultant
should bg able to demonstrate flexibility,
and show sensitivity for local concerns

The municipality and consultantvmeet
informally with state and EPA officialg in
a prﬁ;appllcation conference to review
reqirements for submittyng a grart
appheation. The municipality and
consultant then prepare a plan of study
describing the nature of pollution
problems, the study tasks, and costs for
conducting this work The community next
submits a plan of study along with an
applhication for a Step 1 planning-grant to
the state and the EPA. Thé application
contains several 1tems, including-

1]

¢ An explanation of how the cothmunity
will finance the local share of the project
cost ¢

¢ Name of an authorized representative to
act on behalf of the municipalhity

The state and EPA bothreview the plan of
study and the application Upen approval,
EPA awards a Step 1 grant; which

covers 75 percent of the planning cost
Some states provide additional assistance
The town then enterd the factlity planning
stage and becomes a grantee.

-

Planning Stage

Good planning of wast,ewat,‘er\reatment
facilities means more than just technical
gxpertise. It means taking 1ntp account
community characteristics, social values, .
environmental ¢oncerns, and ncial
cgpabihties People must work together to
incorporate these from the beginning.

.

-
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* Some of the m

Wastewaler
tacinty
project

2.4
The facihity plag 15 afl‘actual document
that 1s submitteg.to the state
environmental agency and 1 EPA. Its -~
objective 1s to develop a cost-effective .
solution to the pollution control problem. It
must balance the desired degree of =~ °
pollution control against economie, social,
and environmental costs. The facility plan
has to provide gnswers to many questions
e 1mportant ones are

® Does the faciity plan accurately define
and verify the extent of the problem?

® How does the project fit snto the water
quality mapagement plans for the region
or area 1 e, 208 planning)?

® Does the project call for a reasonabl€®
sewage collecting and tregtment reserve, or
’s there an excess capacuy?

o How will the reserve capacity af’fect
community growth?

® What are the project’'s 1mpacts orpt,i
environment”

e What 1s the plan for mltlg@tlng z;ierse
environmental impatts =t

® s the pFO_]eCl cost- effectne'h'ha‘t 1s, will
1t achieve the needed degree ofiollutlon '
control at the least cost 1n mondy®nd
adverse' environmental effects?

financed” What
paet on the
ual households?

® How will project
will be the financial
community and 1nd1

o Has a fafr user ch
established to pay for plant operatlon and
maintenance”

s 4

v

» v “ -
’
}v ’ °

.
s

. 1ng 1n better facility plans’

o

e system been .

Preapplicaillifg
confesence ’

-

* Public Parttczpatzon

“Public involvement early 1n the project,
especially 111 the planning stage, 1s

way of dealing with these questions, and,
ultimately, gaining public support for
financingamy new or rehabilitated
facihities

: Pub_ll/g participation makes good sense for

many reasons

@ .

® Ingbrporating pubhc values

>

¢ Ensuring reasonable costs

/{?0 Bringing added community benefits

1Y
® Resolving controversies -

. ® Gathering public support

Specific public participation req ments
for facihty planning are cpvered later in
this handbook

o] .

Graniee

;’ul)hc Qﬂ

Ui
' S8RH

Advisory group

N -~
.o Consultant

‘e What are the plans for efficient operation ‘
_and management of the system?

MY

best

A‘ppllcanon
Step 1
grant




ERIC

Aruitoxt provided by Eic

%

~—

grant

Desrgn Stage . .

When r_he facility plan is completed it is -
sent to the s for approval. It is then
submitted to the EPA for a Step 2 grant _
for design of the facuity The EPA reviews
the facility plan to determine, among other_
things, whether significant adverse
environmental impacts will.rgsult from the
project If the EPA determines that_such
impacts exist, an environmental 1mpact
statement (EIS) must be prepared If no
significant impacts will result, the-EPA
_will 1ssue a finding of no’significant 1mpact,
«FNSI' and will approve the facility plan
A Step 2 design grant 1s then awarded

When the Step 2 grant 1s awarded, the
consultant prepares detailed engineering
plans and specifications The community
also has several tasks It must establish
user charges — a system of fees to pay for
tfe operation, maintenance, and
management costs of the facility It must.
make arrangements for payment of the
local share of the construction costs It
must prepare plans for the operation of the
facility, including, 1if necessary. industrial
pretreatment of wastewater When these
plans are complete, the grantee submits
-them to the state and the EPA for review

Step
3 ' Construction stage

Construction Stage ’

If the designs’and specifications rece\znvé -’
state and EPA approval, the granteg now
entdrs the construction stage A Step 3
federal grant will often pay 7%percent of
the eligible constructign costs of the project

(85 percent if the project qualifies as an |

, innovative’fr alternative approach). Some?*

states provide additional grant assistance
for planning, design, and cdnstruction The
community then advestises for bids for the
copstruction work 1n accordance with local'®
ordinances, state laws, and EPA
regulations. IT the successful bidder’s

qualifications meet EPA requirements. the -

contract 1s awarded

*The constructloh.begms on the facihity.
. While toristructien continues, a manual for

the operation and maimtenance of Yhe
facijity 1s Prepared ‘When constryetion is
complﬁed the state and the EPA tonduct
final inspections The EPA then makesa .
final audit :

Finally comes the operation and
management of the facihty This 1s
possibly.the most difficult part of the
project and 1s often overlooked Every
measure should be taken to be sure that
the community can live with whatever
facilities are built Qnece the construction 1s
completed, EPA grant assistance ends The’
community must pay 100 percent of all
operation and management costs\

These three stages —.from the beginning
of Step 1 to the end of construction — can
requipé seven years or more Facility
plansing alone takes 17 to 36 months It

depends the size and complexntv of
the projec

Adyvisory groups should watch that
planning proceeds with a minimum of ¢
delays In these mﬂatlonary times this
is crucial.

.

5
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- Pubﬁc Parﬁcipation Prog'mnf .

“w

o

r. . . A

Faci]ity Planmng and the
Aivmory Group : \

The oommumty must eeek adequahe pubhc
involventent throughout the facility
planning proceee. ¢

-

¢

All Step 1 (facility planming) projécts must
mest certain basic requirements for public
mvolvement. However, small projects
1nvolving minor sewer rehabilitation or
minot upgrading are exempt from most

. public participation requirements. Where

* ln addition fo meetmg the requirements of
the basic public'participatio program, a .
grant.ee with a full- scale program:

" Hires or designates a coordinator fo carry
out"the public partlcxpatlon workplan

. ® Holds a-public_meeting (instead of
general-copsultations) early in the facnhty
planning process at the time when current
afid future sjguations are being identified,
and initiak alhernatnves are being screened

U Establlshes an advisory group shortly
after acceptance of the Step 1 grant award

Pla;ming Steps-

public participation 15, , the .

grantee- The facility planning process has several -
- planning steps. On the surface these steps

¢ Dev@ype a public informaion program in  may appear sequential, but, 1n fact, they

the earl¥y phases of decision making

® Has a program for consulting the pubhec
throughout the facilities planning process,
including the selection of the engineenng
consultant if feasible

U Includes an outhne of the public
partjcipation program 1n the plan of study

¢ ’

. accompanying the Step 1 grant. A more

extensive public participation work plan
must be submitted no later than 45 days
after the Step 1 award

® Distributes the work plan and fact sheets
to interested groups and individuals

® Consults with the public when
assessment of current and future situations
dnd alternatives are being evaluated

are 1ntertwined Decisions must be
constantly reevaluated as new information
becoges available

The major steps are

.1 Assess;ﬁg the current situation

2. Assessing the future situation

3 Identifying alternatives o

4 Conducting envitonmental assessment
5 Magng cbst-et’fétnveness analysis .
§ Selecting the plan '

The advisory group should play an

important role in the public

participation program, which continues

® Holds a public meeting when the cost through all of these,steps. Many aspects of the

effectiyeness of the alternatives 15 communuty's future must be
- determined, but before any plan is selected - - gom‘de’w during the planning
M ® Holds a public hearing to discuss the

recomimended algernatives prior to
adoption of a facility plan

® Includes an evaluation of the
effectiveness of the public participation
program 1n the facility plan.

Complex,\ controversial, or significant
projects justify more intensive public
involvement. The EPA Regional
Admimstrator orders a full-scale public
participation program when the ro_]ect
warrants an environmental ipnpa
statement, advanced waste treatment is

) involved, or the Administrator determines '
that more active public participa%n 18
needed

. -
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Asseésing the Current Situation

Public involvement is crucial in the first
step Information overlooked or

misinterpreted may substantially affect the

outéome of the facilities planning process
The severity and extent of existing
problems should be verified. :

* During this stage the agency gathers

information on the planning area:

institutions, population, and environmental

aspects such as water quality Data also 1s
needed on eXisting wastewater flows,
treatment systems. and the performances
of these freatment systems. One special
concern 1s environtental consequences of

infiltration andnflow (/1) Infiltration and

inflow are surface and groundwaters that
get into the sewer systems Is 1t cheaper
{more cost-effective! to'provide treatment

capacity to compensate for excessive L1, or .

1s 1t better to repair the sewer system”

Advisory groups should wat,ch ¢

carefully the assessment of the current
situation. They will want to be shre
that the data is accurate, that data
collection methods are thorough, and -
that operation and management of
existing facilities are adequate, Before
going any further, the community *
should know what the problems are
and what is causing them.

l

Adwsory Group Questlons
Current Situation

e Do water quality problems really
exist?

@ What are they?

o [s the soil adequate for onsite
disposal? '

¢ What unique resources does the
community have that are worth

protecting?
¢ How does the areawide 208 plan
relate to the facilities plan?

® Are the existing facilities sufficient?

Assessing the Future Situation

Assessment of the future situation 1s often
the moet difficult part of facility planning.

and probably has the most impact on the

planning process The advisory group 1?(-\
made up of a cross section of residents ¥ho

know the community For this reason the
advisory group can play an important role
in discussing the community's future
Projections about the future are uncertain.
and even the experts admit that some
guess work is involved. This important
step 1n facility planning can benefit from
the expekence and knowledge of advisory
group members.

A whole series of 1ssues must be addressed"

* How 1s the future population estimated’

¢ How much wastewater will the |
population generate” .

'

® What 1s the basis for estlmatmg ﬁme total

wastewater flow?

¢ How does the facility relate to other
commumt\ obiectives “such as recreational
opportunities’

e How dbes 1ndustry affect the size of the
facility”?

o Is"it better to seek reduced flows through

water conservation. or to build reserve
capacity for growth”

e What geographic areas will the facility
serve’ )

® What are the projected land uses?

Each of these 1ssues has a major 1mpact on

the fagility “Fhey warrant more detailed
analysts and advisory group discussion

Population Estimates

Sewage collection and treatment facilities
can turn bullish population forecasts into
self-fulftlling prophesies ‘Many
communities have nearly gone bankrupt

because of oversnzed and ungq'sed

-wastewater treatment plant& Such

facilities create economic pressiyes to
spread around the cost by adding more
psers In addition to unwanted growth, in
the early years the users essentially pay
the tab for nonexistent population To
avoid paying for more wastewater

treatment capacity than is actually needed.

the advisory group should be sure that
reasonable projections are made

AN
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Assumptions or calculajgons should not be
accepted without carefd¥ consideration and
discussion

‘The EPA gives special attention’ to this
important 1ssue Guidelines to the  —
cost-effectiveness analysis regulations give

“the procedures for using population

projections 1n both 208 areawide and 201
facihities planning

Wastewates Generation

The future néed for sewage treatment ___
capacity 1sgetermined by multiplying the
total population times the esttmated
wastewater volume per person The large °
pogulations can, magnify small errors.in
per capita estrmates Recent studies show -
per tapita sewage flows in the range‘of
50-88) gallons per day 'gped) The common
e~timate of 1041 gped 1ncludes flows due to
infiltration and inflow, and small amounts
from commegcial establishments The
advisory ngxp should ask for verificatign

of the flows . B

Industrial Conlr\?button

Joint trdatment of industrial and domestic
waste~ produces economues of schle and
~ometime~ improved operations However.
these wastewater mixtures tan make
biological sewage treatment processes less
effective They alzo can contain substances
that cau<e problems in sewers, sludges, or
land treatment <ystéms ‘

Since industrial wastes may upset
‘damage wastewater treatment plants, the
EPA has 1ssued general standards for the
pretreatment of these wastes. The EPA
requires each federally-assisted agency to
adopt industrial waste ordinances and
equitable user charges

Industnial waste flows should be assessed
to ensure that the treatment capacity
reserved for industry 1s adequate but not
excessive. °

J ]

~—
B

Water Conservation

The EPA requires the community to
consider wastewater flow reductions 1n-
sfudying various planmng alternatives As

a minimulh the grantee must assess

¢ Flow reduction methods fér existing
residential, commercial, and 1ndustrial
sources w
® Future flow reductions achieved through
changes 1n local ordinances, codes, price
strategies. and public information

programs

Sewer §ervu:e Area —

* The service area 1s detepgmined by the
_ community with the advice of the .

engineering consultant. Regional plants
have been favored 1n past years since they
appeared to offer ease 1n regulation,
monitoring, and economies of scale for
treatment This has not always proven to
be the case Also, considering that 70
percent of the money for wastewater
pollution control 1s spent on’the collection
and transport of wastes, moving sewage
from one spot to another may not be cost
effective’ .

Small-scale treatment alternatives,
including 1ndividual septnj systems, are
regaining prominence 1n water qualhity

planning The issue of sewer pipe size and’
service area thus tremely tmportant

Y

Sewer Issue

"Advisory groups should be interested

in sewers because sewers:

¢ Cost 70 percent of water pollution
control expenditures

¢ Are usually not f}mda’ble with federal
monies, but can cost more than $50 per
foot!

¢ Affect future land uses and land
values

¢ Spur development into areas

s Affect future growth of the . .
community

¢ Can have adverse environmental
effects.

35
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» There are three basic types of sewers Most costs of a sewer system arise from &
Interceptor sewers, collector sewers, and acquiring rights of way, lay:ng pipes, and
lateral sewers. The interceptor sewers anr building pumping stations It codts httle
/ large pipes that gather wastes from - “more to install a lgyge diameter sewer
neighborhoods and communities Their »  than a small one %’nere 1s a strong
location can determine where new temptation tg build reserve or growth
neighborhoods are built, where 1ndustry capacity into the system. Growth capacity
. +  will locate, and where new commercjal and location of sewers thus are of
' development will occur. Without careful enormous importance to many
. planning, interceptors can lead to communjties. The advisory group can see ,
‘unwanted development and suburban that the 1ssues are fully evaluated<and
sprawl Interceptor sewers are eligible for  discussed
) 75 percenfMederal grants
] The potential for unwanted growth .
’ assocwated with an interceptor sewer was su  Total Flow Estimates ’
’ great in the Gettysburg, Pennsyliana, :
N ' . facility plan that the EPA ordered work Daily average wistewater flow 1s often
stopped and an environmental impact used for the design of treatgpent works It
statement prepared 15 based op expected fut\#l-e population, per =
. capita waste contributiors, industrial
Collector sewers pick up sewage from - flows, commercial flows, reasonable
- within the neighborhood itself Collectsr ¢ infiltration and 1nflow estimates, and: the
. ‘ sewers for new communities generally are  1mpacts of water conservation, From a
not fundable. Lateral sewers, the hookups technical perspective it 1s easy to design a .
from the homes to the collectors, are not plant after the design flow 1s chosep.
. ehgble for federal gramts i . !
‘ Unfortunately, much more effort often
The funding policies of the EPA and goes into the design of processes rather
states, however, are often complex and  than the more important matter of
confusing. Advisory groups should be design flow predictions. The advisory
aw of those which relate to the group should see that this does not
particulgg situation and identify the occur. An advisory group should place -
" . portion of the collection system that considerable emphasis on the design. ¢
f will have to be paid for with 100 . flow estimate! .
. - percent local funds. ) : .
Identifying Alternatives .
. . . [
. 93‘““'3’;&;2:}% Questions; There are many ways to cgllect and treat
’ ture wastewater However. giyén all the
¢ How much growth is projected? limitations of water qua/ity standards,
o . - regional service area, ahd cost
— ¢ Are projections consistent with effectiveness, the comrunity may find that
b | community goals and land use plans? only a few alternatives exist i
¢ What per capita flow projections are o
being used? . Asthe number of options diminishes,
- L the selection of the treatment processes
e Are wastewater flow projections becomes more a matter of an
! - | accurate? engineering and economics choice. This
¢ Where will interceptor sewers be is why the early work in identifying the
- located? « | problem and assessing the current and
” future situations becomes so important’
X ¢ What parts of ti]’e community. willbe | g the advisory group. Neverthe'i)eoss, .
: served by sewers’ the advisors can still emphasize ' .
¢ What are the environmerttal . processes that appear the most .
effects of new sewers? economically and environmentally
1 sound.
o
. . 5 )
*
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Some of the basic options include

® No Facility ) “
Are new or upgraded facnlmes really
required to solve existing environmental
problems? This basic question should be
aﬁvered before any other options are -

ued. The performance of existing
facilities may possibly be improved as an
alternative to constructing new facilities.
Recyeling or pretreatment may reduce
industrial waste loads Water conservation
may reduce residential flows Other
considerations exist.

® Conventional Wastewater Treatment
Alternatives

Conventional wastewater treatment
systems deliver wastewater to a central
treatment facility, subject the wastewater
to a series of treatment processes, and
discharge the effluent into surface waters
If operated properly, conventional
technologies can produce effluents of high
quality, although sometimes at high cost
These processes are usually time-proven
and dependable. ,

® Advanced Wastewater Treatment Options
Do water quahty problems really require
advanced wastewater treatment” Advaneed
wastewater treatment methods may double
the cost of treatment as compared to
secondary methods With land application
as a hotable exception, they ofterr consume,
large amounts of energy and chemicals,
and produce excessive volumes of waste
by-products called sludges

® Waste Treatment and Reuse of Purified
Water

Water resources are becoming increasingly
more himited and/or expensive to develop.
As the cost goes up, the reuse of treated

f wastewater becomes more attractive Reuse

currently occurs as 1ndustnal cooling or
process waters, recreational water supphies,
and agnicultural 1rmgation In LubBock,
Texas, where urrigation water 1s scarce, 15
mgd of secondary effluent 1s applied to
2,300 acres of wheat, barley, oats, rye,
cotfon, and sorghum An.aquifer created
by the effluent over the decades is now used
to supply recreational lakes

s~ One option’is not to buuld a facuity

Another option s to build a conventional treatment plant -«

Adyisory Group Questlons.
Alfernatives

¢ Is a full range of alternatives  +
considered, including small-scale

1 options as well as the central

treatmrent facilities?

¢ Is land treatment seriously .
consgidered?

¢ Is operation dnd management taken
into account?

‘e Is sludge handling and disposal |
accounted for? /-

o Are there-apportunities to redycle

M or reuse treated wastewater?

¢ How much treatment capacxty is
reqmred"

e Are ijnovative and alternative
technologies considered?

¢ Is the plan compatible with the 208
areawide plan?

90 ,




'Lyimall Svstem Waste Treatment and
Disposal

Onsite treatment systems to collect and
control wastewaters include septic tanks,
meunds, holding tanks, small aerobic
treatment plants, or other onsite and small
procegses serving residences or comtfercial
efablishmeénts. The onsite alternative 1s
becoming increasingly attractive since the
Clean Water Act provides federal grant
funds for onsite treatment works in certain
situations

® Conventional Treatment and Land
Application

Wastewater 1s processed in the o
conventional-manner at the primary or
secondary treatment level However, the
effluent 1s applied to the land, not
discharged into surfece waters Federal law
requires the specific consideration of land
application as an alternative Land
treatment 1s a good consideration for
advanced waste treatment Some states
require secondary_treatment before .

.

application, which placed land®treatment . )

at a severe economic disadvantage to
~conventional methods except for advanced

waste treatment requirements.

In Muskegon County, Mwhigan, 6,300 acres

planted mostly with corn are irrigated by

secondary effluent from a 43 mullron L

gallons per day (mgd) wastewater project

® Sludge Management

Sludge management and disposal 15 a
major problem' Unfortunately, the.
pollutants removed from wastewater do not
vanish They become an obnoxious
materal called sludge The cost of sludge
treagment often equals the cost of sewage
t®atment It, therefore, 1s & vital part of
the analysis of every treatment system.
Advanced wastewater treatmgnt sludges
add to the problem Some land treatment
procedures do not produce sludge.

® Operation and Mwnagement

Operation and management 18 a major
concern of both existing and new treatment
facilities The EPA has found that many
facilities do not meet water quality limits
because they are not operated properly.
Operation and management are extremely
important n facility planning. These costs
must be bomeasdely by the locality -

® Other Consideratiéns R
The EPA guidelines also caJl for a few
other considerations in the selection of
alternatives MEtters such as construction
staging schedules, and multiple use
opportunitieg for open space and recreation
are taken pfito account® .o



Condué&ing Enyi
me

nmental .

Environmental aspects of different sewage
management alternatives are assessed
duning the facility planning. Both the
primary and secondary impacts associated
with varnious alternatives are addressed.

The primarv effects are those that directly
relate to location, construction, and
operation of the project For example;
impacts-on a stream from the effluent are
direct effects Secondary effects are indirect
or induced by the project, such as changes
1n population, economic growth, and land
use

A grantee has to prepare an environmental
information document, which 1s used 1n the
facility plahning, and 1s submitted to the
EPA The EPA then reviews 1t to
determine whether or not to prepare a full
environmental 1mpact statement (EIS) An
EIS must be prepared if

® The féomllty plan will induce significant

" development and changes in land use

® The treatment works 1s located on
" productive wetlands or will affect
endangered species

® The treatment works will have a
significant adverse effect on public lands,
and recreational or historic opportunities

® The treatment works will have a
significant adverse effect on air or water
quality, noise, and,or on ﬁsh and wildhife
habitats

¢ The effluent limitations for pretreatment
are nsufficient to protect present or future
water uses «

® The treatment works will.cause
significant social dislocations, or will

#adversely affect significant amounts of
agricultural land

To save time EIS’s are often conducted
concurrently with facnllty planning EIS’s
are prepared for only abolit five percent of
the construction grant projects.

The advisory group can help identify
potential impacts at the local level. It
should see that the environmental
.information has adequate public and
governmental review. The federal
requirements are quite specific and
should be consulted.

Advisory Group Questions:
Envirpnmental Effects

® What are the existing and future
environments without the project?

¢ Has an enyironmental, social, and
economic evaluation of waste
treatment alternatives been made?

* Have all environmental impacts been
identified and thoroughly dlsc’ed"

ERIC -

~

Makmg Cost Effectiveness
Analysis

The final selection of the wastewater
treatment alternative 1s based upon a
cost-effectiveness analysis It 1s a method
of determinirg how well a treatment
system achieves 1ts objectives 1n #erms of
overall costs, including economac, social,
and environmental costs This may not
sound very interesting, but 1t 1s 1mportant.
Except for ceftain Innovative and
alternative projects, the EPA can only fund
the most cost-effective solution The most
cost-effective wastewater management
solution 1s the one with the lowest overall
monetary costs (including capital,
operation, management, mitigation, and
opportunity costs over a 20-year period)
without sigmificant adverse nonmonetary
effects such as environmental or social
drawbacks

Caputal costs are eligible for federal grants,
but operation and management costs are
borne completely by the municipality. The
costs of mitigating adverse environmental
effects, and the costs associated with
opportunities lost because of the project,
are also figured 1nto the analysis Besides
costs there are offsetting revenues. For
example,’ the revenues from the sale of
wastewater or organic sludge to farmers, or
the value of crops grown on public land
with land applicat.on of the wastewater go
1nto the calculations

Another area of costs 18 important to
localities, but do not enter the
cost-effectiveness analysis. This matter —
finance — concerns how the community
will pay for 1ts share for planning, design,
and construction costs It 1s not a subject
that 1s 1ignored until the end of the process.
Indeed, the means of local finance such as
taxes, and user feesgmyst be fully discussed
1n the facilities plan

52 ,
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The advisory group is not expécted to
perform detailed cost calculations.
Nevertheless, it can probe the costs
and offsetting revenues that go into the
bottom line dollar value. Even more
important, howev&', is the review for
overriding environmental and social
considerations. The advisory group

Selecting the Plan

All the activity in facility planning
culminates 1n the selection of a preferred
alternative. Before the final choice is made
the number of alternatives has already
been reduced. This initial screening
eliminates certain options from further

, also should see that the full meaning 6f analysis. ="

the local financial drrangements, such
as household charges, are realized by
the community. .

Advisory Group Questions:
Cost Effectiveness .

¢ Which sewage treatment alternative
has the least monetary cost Without
overriding environmental and social
drawbacks?

‘| ».Are the environmental and social
effects adequately assessed?

The advisgry group should be sure at

every stage that there are valid reasons _

for droppjng alternatives. The
ramifications and tradeoffs of all
alternatives should be evident.

The local agency (the grantee)1s

" responsible for making the final decision.
The basis for this decision is the sum total
of facility plannipg. 1 '

This includes the techmical work of the
consultant and the advice of the advisory
group and other residents of the
community. Some final questions for the

advisory group are: )
® Does the final choice meet the 1nitial

godls and objectiyes? AN
. C,

oW lve the community’s pro{)lem for

the least cost and with the least adverse

effects?

Summary -

An 1mportant point to remember 18 that |
facility planming accounts for only five
percent of the construction grant dollars
spent, However, this small amount directd
how the remaining 95-percent will be spent
1n design and construction. The need for
goal planning and the consequences of
inadequate planning should be evident.

The advisory group can incorporate
the values and ideas of community
residen to the facility planning
process, thereby ensuring a better final
solution at reasonable costs to the
community.
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Case'Study L
Choosing the Alternative
Southeastern United States &

This case studv s adapted from Rastattey C L . ed Mumcipal
Wastewater Management Citizen's Guide to Facihity Planming FRD-6,
Washington DC U S Environmental Protection ABency. Office of Water
Program Operations, January 1979, Zbyp

-

This 1s the actual case of a small town 1n the Southeast
that has no public management of wastewater The -
gircumstances and facts about the town’s facility plan
show how treatment alternatives gre evaluated

The town’s population 1s 3,150 A water district provides
water service to 436 people through 170 water meters, of
which150 are located 1n the town 1tself The district
includes 19 small businesses, one factory, and an
elementary school. The district desires to provide
sewerage service It has prepared a 20-year wastewater
facilities plan, and has applied to the EPA for grant
assistance

The planning area 14 about 2,300 acres. Overflowing septic
tank systems are the only-source of wastewater

discharges There are no known point sources of
wastewater effluent Abo t 20 pegcent of the homes are
located on so1ls with very low permeablity, which
probably accounts for the occasional failures of the septlc
tanks '

The area’s po\gulatlon 1s relatively stable” The district
currently has a moderate growth rate, adding about four
customers a‘year The factory, however, plans to expand
Population 18 expected to grow by 50 to 100 percefit 1n the
next 20 years

s

The district sees a public-wastewater system as a key
ingredient for future growth and ymprovements, and as a
.remedy for the current health hazards and environmental
pollutlin

Some wastewater management alternatives were

mitially rejected. Upgrading existingfacilities — more .
- than 130 septic tanks and pit privies, inadequately

designed and poorly maintained — was considered

impracticable, because the impermeable soils were

unstitable for onsite disposal systems.

Regional solutions were much too costly. The nearest

existing treatment fac111ty 18 17 miles away The capital

costs of sewers, ferce mains, and pumping stations to

deliver the district’s small flow to the regional plant .

would exceed $1 million, nine tiges the cost of any local
‘, alternative &

- - 54

Monetary Evaluation
The district analyzed the complete spectrum of waste
‘treatment alternatives. Four were evaluated in detail
Monetary costs were determined for them:

e Alternative No. 1. A conventional gravity sewer system,
with a central treatment-facility The least expensive type
of treatment would be an oxidation lagoon, followed by an
infiltration-percolation land treatment system Another,
option — aerated reactor tanks followed by soil
infiltration-percolation — was rejected as ‘shghtly more
expensive

¢ Alternative No. 2. Similar treatment process,.but most
of the sewer system would employ effluent sewerk In this
approach wastewater solids are removed by septic tanks
and stored near each source Only the hquid effluent from
the septic tanks 1s pumped to the central treatment site.
The effluent sewer system consists of interceptor tanks
and siphons or heavy duty sump pumps, with small
diameter plastic pipes carrying the effluent to a central
oxidation Pond for additional treatment "

® Alternative No. 3. This alt,ematlve would involve the
use of short stretches 8f effluent sewer (gimilgt o sewers
in Alternative No. 2), but the septic tank effiffent would
be carried directly to a subsurface disposal site The
effluent would be disposed 1n 22 separate community sites
New 1ndividual disposal systems also would be provided
for an additional 22 customers. All onsite and offsite
wastewater facilities would be publicly-owned and
managed, including septi¢ tanks, sewers, and treatment
disposal facilities. Services to the elementary school and to
the factory would be an option that would not affect the
relative costs of the four alternatives, but could reduce the
average chargésemeustomer Even without the school
and 1industry sharing the costs, the user costs for this
alternative would be significantly lower than for the other
two options User costs were estymnated to be just 58
percent of those required for Altetnative No. 2, while
construction costs were about 21 percent lower than
Alternative No. 2, and 42 percent lower than Alternative
No. 1 :

e Alternative No. 4: ‘This approach wowld consist of

~

_onsite disposal fof all of the 144 customers included 1n

Alternative No /3 Serious problems of design and
implementation’ caused this alternate to be rejected

- /
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".,.; tary Costs of Four Alternatives
ftep = be € Alternatve
. p 3 1
" Bewers $390,100 $246,900
\ Treatment 781,600 81 ,%O
Msposal 53.900 53900 - o
. . Total  $525600- 3382,400 $302700 $268,300.

Bv avondmg‘;he cobts of sewer construction and
L. maintenance. Alternative No, 4 would have th§ lowest
. capital and operating Tosts However, :{%At 20 percent of
the existing structyies are located on sqfis that severely -
limit onsite disposal :

The next least «ostly option would be Alternative No 3,”
‘the community ssubsurfacgdisposal system It would be 11
percent more expensive than No 4 HMowever, the cost

. estimategenf Alternative No 3 proba ly would be more
accifratigiice there were fewer uncertainties 1n
constructfsh and vperation

- » I

Nonm#netary Evaluation ap '

QAl.l four alternatives would meet.the effluent criteria, and
-sat1afy other environmental criteria” In the }ctual
tacihities plan thenyironmental effects wgte qualitatively

+jreturned tp the land

Sinee the water district would operate’wastewater
services, and 1t is an organization known to and generally
supported by local users, 1t probably would satisfactorily
implement Eonstruction, operation, maintenance, and
financial management. The fourth alternative would be
particularly difficuit to implement since 20 percent of the
homes are located on soils with I ermeability
Generally, none of the alternag#fes has any overwhelming .
advantage for implementation. .
O g

Cost-Effectiveness Arlysis .

P
Monétdry costs, environmental effects, implementation
feasibihty, and other factors are copsidered together in @
cosipffectiveness analysis .Alternative No 2 was
co%ered better than No 1 The second alternative
rentoves_ 70 percent of the suspended solids and {0 percent
of BOI) 1n the interceptor tanks, reduces the organic load
In the sewer, and reduces the environmental effects of -
accidental discharges from the sewer system Alternatweﬁi
No 3 was cqpsidered ecologically sound since accidental
sewer discharges are minimized, and nutrients are ° )

.

S

Alternatives Nos 3 and 4 algo avoid the need to
treatment facilities to meet changing standards f#fg
discharges to surface w

etaluated in detail, and then rated withAiumbers from 1 system complexity and r > N
thest) to 4 tworst) 3 and 4 also pegmit planpni . since ]
) . - © e strip growth could be encour®ggd by tonventional sewers )
Alternagive Nos 1 and ould have larger erosion losses Alternatives Nos 3 and 4 woul vot broduce odors, while - ‘
-because of the construcfion of conventional gravity sewer  odors mhy occur from a treatment facili .
- . systems. lagoons. and an infiltration basin Alterfiative - . ' X
. No .2 would have less erosion and disturb streams less In gentral, the envirenmental effects did not differ greatly
- than No 1 because small ggameter pfessure sewers are for the four alternatives, partly because of the small size,
not buried as deep as conventional gravity sewers These of the proje@, the lack of senditive environmental .
“alternatives also would prodyce significantly more noise | features. and the relatively slow gate of growth
because of sewer constructio e ’ ’
. . -~ »
As for developmental effects. cohventional gravity sewers  Plan Selection
could stimudlate shightly more growth and d@w industry e . .
where excess sewerage capacity exists Thus. Alternative  pyblic hearings were lield on the alternatives after the -
No 1 would have greater potential for secefidary impacts  costs gnd effects of each were predicted Generally. )
—_than options Nos 2. 3, and 4 However: this s a rural Alterpefive No 3 was preferred due to lower total cost o
| community, and other factors such as [abor supply and an.dgr;]pllcny of operation The cast of community
‘ tramsportation influence growth as much as’sewer wastewater. management was thought to be about equal to =
| services affect growth Thus, all alternatives would have the cost of privately maintaining and replacing existing N S
only shght secondary impacts - s/ septic tank systems — about $7 per month for an average O
- - . user charge. By tontrast. the conventional sewerg and | . A
. centrfPtreatment were expecfed to cost $15 per month .
Implementation } . )
Alternative No. 3 was selected.by the commumt@
fun by the EPA - . o

All alternatives couldsbe implemented legally by the .

water district Alternatlvgos 3 and 4 are less c®hmon.
techniques Therefore, they could require additional time
for local. state, and federal approvals However, since

. Alternatives Nos 1 and 2 may require trained operators,
and require more local funds. potent®g users may object
to the user &grges .
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| ' j . - . . Selected Resources

‘ Deese, P L. nﬂ/J F. Hudson Planning Wastewater Management Fgcilities for Small Need More
Communities Draft. Cincainnati, OH- Mumc!al Environmental Research Lab , Office of Information"
Research and Development, U.S Environmental Protection Agency, July 1979 141 PP °

< *This manual presents a set of procedures for planning wastewater management )
« for small communities and 1s directed at areas with pOpulatlons less thah 10,000
. persoms. Part 1 gives an overview of the pl'anmng process ary is most useful for
the advisory group Part 2 1s a techmcal reference showing details using case
studies. This manual can be obtained from O blications Center for
Environmental Research Information U.S EP 26 West St. Clair Street,
C.lncmnatl, OH 45268 . ) |

Rastatter, C L, ed Municipal Wastewater Management Citizens Guide to Facili
Planning FRD- L Washington, DC' U S. Environmental Protectlon Agency, Offi™wof . !

Water Program Operatlons Jaffiary 1979. 263 pp ‘

’\ « A publication prepared by the Conservation Foundatron, Washington, DC,
- provides a selécted and extensive discussion of activities pertinent to the
« respensibihities and work of advisory groups It includes digtussion on pubh ¢
> ~ partiapation This publication can be obtained from General Services
" Admmistration (8FFS), Centralized Mailing Lists Services, Bunldmg 41, Denver
Federal €enter, Denver, CO 80225 .
Rdstatt,er C L, ed Municipal Wastewater Management Public InvoZLement Acthttes
Guide FRD-7, Washmgwn DC U S. Environmental Protectlon Agency, Office of Water
. .Program Operations, February 1979 125 pp

This handbook was prepaled by the Conservation Foyndation for use in a
training program to acquaint citizen leaders with the important decisions™hat
{ are made 1n planning of wastewater facihities It condenses the Citizen's Guide to
. Facility Planning 1t 18 available from General Services Administration (8FRFS),
. ) J . Ggptralized Marling Lists Services, Building 41, Denver Federal Center, Denver,
CO 80225

Additional guidance is available from the Facilities Requnrement Di%isian (WH-595), U.S.
& Environmemtal Protection fgency, 401 M Street, S W, Washington, DC 20460. Of
particular interest is a reféfence document called Facility Plannﬁg which EPA publishes\
. yearly It contains guidilhce for preparation of facility plans receiving an EPA Step 1
¥ \' grant 1n that parti iscal year Copies of all applicable regulations and sur@naries- of !
all applicable pr requirements and program operations memoranda are included. It .~

y defineg all requirements clearly in one document—~
; ' . . >
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water Yes, dilution in water allaws the

waste to be quickly and easily transported

away Dilution alsﬁ;nﬁ]s the waste less

offensive. Out of sight ell) means out of
" mind'

Or does 1t?,

(,'urrently‘e have many waste removal
systems degigned to operate 1n this way,
and have developed a lot of sophisticated
technologv to go along with 1t Miles of ~
pipe lie under our cities to collect
wastewater and carry 1t somewhete “out of
sight” Conveng;onal systems are not all
that bad They dan be remarkably
dependable Most can produce .
environmentally acceptable wastewaters
Some operate for decades beyond their
intended life spans

However, because of high costs and other

drawbacks localities\are turning to various -

nonconventional methods of wastewater
management. Some mumties have
inadequate sewage colhection, treatment, or
disposal These commututies have a choice
whether to continue with similar adequate
facilities, or to try something different ’

.

Chapter 4 .
[ 3 :.' ' r A , a . g w
Municipal Wastewater .
.. e , .
Processes: Overview <
. ) . .
€. Loma<hr. Stoltzfus, E, Drannon Buskirk, Jr., and John B Nesbitt ~
t - ‘ .
" The Problem Doesn’t - Sewage: Pollutant o
-+ 8 Disappear " Resource? ~
Decjsions made by society years ago still Sewage presents both problems and
haunt us todhy How do we get nd of opportunities_ R
unwanted matenal” Easy Dump it in The construction of wastewater treatment T

facilities historically Began out of concern
forwaterborne diseases Most organisms 1n
sewage are harmless to humans, but
digease-causing bacteria and viruses are
present Industrialization has created other-
hazards — toxic substances such as
pesticides. heavy metals, and even
radioactive materials

Sewage also contains nutrients such as

organic, carbon-containing substances that

result from Living things, and 1norganic

matter such as nitrogen compounds

Inorganic matter does not come from hving
things, but from minerals These matenals

are not problems at low levels, but at high

levels they can degrade water quality

These materials serve as nutrients for

bacteria and algae, which can deplete and ’
dissolve oxygen in lakes and streams As °
bactena feed on organic matter, okygen 1s
consumed in direct proportion to the

amount of organic matter present Such
organisms cause a biochemical oxygen

demdiéd (BOD), The measurement of BOD
represents the amount of this kind of ‘
organy matter present in water Excessive .
growth of aquatic plants may also result .
from nutrients . ’

" Thus concentrativn us well as kind

determines whether qubstance s a
pollutant or a resource
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Chemical

Precipitation
Oxigation

Removal of Pollutants

Sewage 18 more than 99.9 percent pure
water. This amounts to about t®o drops of
waste 4n a quart of clean water Because
this small amount of pollution can cause a
lot of trouble, ditty waters must be cleaned
before being discharged into rivers and
lakes This 1s rféither an easy task nor an
1nexpensive one .

So, what sorts of things are fpund in this
0.1 percent waste 1n sewage? How are we |
going to remove them? The wdys of
remov}ng pollutants depend upon their
biological, chemical, and physical
properties

e .
Wastes in water exist 1n all three states of -
matter gases geh as ainmonia, hquids
such as otls, and solids such as feces or
sedimenf in chunks of various sizes The
physical state of a pollu@nt has a direct
bearing on the selection of wastewater
treatment processes

*Physical
Screening
Settiing

" Fiitering

Adsorption .

Frotation

Biological
Metabolism

Mothxds to emove pollutants combine biological, chemical, and

physicafepproaches

R
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Large Solids

In wastewater treatment pollutants
generally are removed according to size
Large chunks of solids get removed fifss
Maternals such as sticks and rags can be
removed by passing the wastewater
through a screen. Another approach 1s to
collect the large objects. grind them-up,
and return them to the wastewater for
further processing A way to deal with
floating objects 1s to skim them off

%

»~
.

‘Small Solids

Wastewater often contains gravel, grit, and
sand 1n runoff from streets One removal
method 15 to allow the particles to settle
naturally This can be done by putting the
wastewater 1n' a basin where the water
current slows shghtly, giving the small but
heavy solids time to settle with the help of
gravity .

5

Suspended and Dis/seh/ed Particles

Other small organic particles are not as
heavy as the gravel, grit. and sand They
remain suspended due to the movement of
the water Given more time and less
agitation, these particles will settle as
well This process is called sedimentation
and produces a clearer ‘clarified’
wastewater

Organic Pollutants

Removal of the smallest organic suspended
solids 1s often done by biological
orgamsms Three types of treatment
alternatives are often used The trickling

- filter, activated sludge, and land

treatment In a trickling filter a film of
maroorganisms grows on stones or a
synthetic medium The wastewater 1s
allowed to trickle through these matenials,
and the microorgamsms metabolize or
digest most of the organic pollutants In an
activated sludge system, the organisms are
suspended in wastewater with air blown 1n
to provide oxygen and to enhance mixing
The third alternative 1s called the "living
filter,” where wastewater is applied to
land, and 18 purified by the'natural
biological, chemical, and physical processes
of the soil

»

£
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After biological treatment, some small
suspended organic particles still remain.
Most can be removed by filtration through
a fine screen with small openings, or a
deep bed of sand

Dissolved organic matter can be removed
both by biological treatment and by,
actwated carbon adsorption. a grocess 1n
which the pollutants adhere tpirhe carkon
particles .

A

)
Inorganic Pollutants

.

Inorganic pollutants such as phosphorus
are usually dissolved:1n water Dissolved
matenial 1s generally in the form of tiny
charged particles called 10ns These 10ns
can be removed by vanous means,
» - including precipitation Precipitation 1s £,
really just changing the conditions so as to
- make the matenal 1nsoluble 1n water
Once the solubility 1s altered,the
pollutants can be removed by
sedimentation or filtration Precipitation
can be carred out by adding certain .
chemicals to the wastewater 4 ’

Another way 1s 1on exchange In this
process 4 more desirable 10n 1s substituted
for the undesirable pollutant Ammonia
nitrogen may be removed from wastewater
in this fashiony

Two other approaches, electrodialysts and
reverse 0smosis, use membranes In
electrodialysis the 10onic compouﬁds,
ysually salts. are forced out of the water by
the actinn of an electric field In reverse
o4mosis. clean water 1s forced through a

- mambrane, leaving the dissolved solids
behind

Dozens of other treatment processessextst
All are based upon three types of
mechanisms Biological, chemtcal, and
physical acmons These removal approaches
can be combined 1n many different r.uys to
clean up particular kinds of wastewater
Most are patterned after natural methods of
water purification It’s just that the methods
are accelerated 1n time, and concentrated in

‘ space to keep up with our huge volumes of
wastewater

Wastewater Treatment Mechanisms
Tvype . ? Ftincuon Example ]
Physical Screen Bar rack
Settle . Sedimentation
i Filter - Sand filter.
Adsorption Carbon column
*  Flotation Sludge
. thickening
Selectjve Electrodialysis
,,tra:\.ért R
Chemical Precipitation Phosphorus
removal
Oxidation Odor control
Disinfection ’
Brolegical Metabohsm Trickling
@ filter :
Activated
N sludge ,
: Septic tank
Land treatment
For additional tnformation xee the glossary and the pragram unut entutled
MunicipalWyassewater Processes Details
_

Things to Consider

The advisory group can ask questians
that, in effect, direct the scope of water”
duality planning. A fewypertinent

qwestions shouid be fked early 1 the -
planning process: .

» What assumptions are the planhers . .-
using from the outset? Are they .
appropriate? . -

¢ What are the reasons for using a

particular removal concept — climate,

experience of €ngineering consulting . CoL
“€irm, reliability, nature or amount of

wastewater? ,

® Are the basic design principles -
well-suited to the particular problem at
hand? \ .

® What are the existing facilities? Are
these a dpnstraining factor in
considering methods?
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Before and After Treatment

Any considerations of municipal
wastewater process should also include a
look at what happens befgre, and what
happens after the removal of pollutants
Where the wastewater comes from, and
how 1t 18 collected and transported have a
direct bearing on the kinds and
concentration of pollutants that must be
remeved from the wastewater Also, the
disposal of products left after treatment
should be considered in the selection of
treatment processes

Collection of Wastewater

First of all, how 1s wastewater collected so
that 1t can be treated”? In central treatment
systems wastes from homes, businesses.
and, sometimes, industry are carried by
water through pipes called sewers which
lead to the treatment plants Wastewater
1s transported by conventional gravity
sewers, and other methods such as
pressure or vacuum sewers

Although gravity sewers have a good
record for dependability and efficiency.
they have drawbacks In addition to being |
expensive, they may disrupt the
environment They can require deep
excavations that cause extensive dust,
erosion, and sedimentation problems
Odors m'éy also be a problem where flat
#terrain contributes to the slow flow of
sewage Because gravity sewers typically
follow natural drainage paths, their
construction may disturb nearby
watercourses They also may overflow into
adjacent watercourses from time to time

Other methods of transporting wastes
involve the use of small diameter vacuum
or pressure sewers These 8ystems are
relatively new and are used only on a
small scale. They are likely to have greater
operatlonal, maintenance, and energy costs
than gravity sewers, but cost much less to
1nstall.

Mod:fied onsite disposal systems also may
use small diameter sewers Wastewater
from several conventional septic tanks can
be transported by sewers to a common
disposal area (absorption field)

» J—
*

e

Ledieated Ty
slutinwale N

Separate
Sewer
System

Tvpes of Sewer Systems

There are two basic types of sewer systems
— combined and separate Combined
sewers carry both water polluted.by human
use, and water polluted as 1t runs off
rooftops, streets, and land during
ramnstorms, snow melts, or other forms of
precipitation

Separate sewer systems have two sets of

sewer pipes One system called sanitary /

sewers carries only wastewater from

homes, businesses. and industries A 1
separate &ystem carries rainwater polluted
by dirt and other contaminants into pipes
that are known as storm sewers These
separate storm sewers empty directly into
water courses

Combined sewers are common 1n the older
cities of the eastern United States. About
1.600 communities with a total population
of 31 milhion persons have combined \
sewers Omne problem which plagues these
systems s how to accommodate the large
quantitites of wastewater during and after
rainstorms When storms occur, the
treatment plant often 1s overloaded It 1s
then necessary to have some of the
wastewater bypass the plant, and flow into
the receiving surface waters without
treatment If part of the 1acreased load of
water were not diverted, the treatment
plant would be hydraulically overloaded,
and the purifying precesses would not
function properly for a long perlod of time
At times Like this some wastewater gets
treated and some gets dumped nto
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waterways as raw sewage Treatment
plants generally are designed to
accommodate only dry weather flows. plus
a small partion of the stormwater Special
facilities may be constructed to treat excess
flows during storms where such flows
create pollution problems Separate holdirg
tanks and equalization basins for storing
wastewater arg possible remedies Another
approach, but costly. 1s the separation of
~anitary and storm sewers The cost for
this alternative around the country would
be, millions of dollars However, this
method for stormwater poHution

abatement facilities may be eligible for
federal funds 1f 'they are the most effective
méans of protecting surface waters ,

A

Seuwer Funding 4

Sewer funding is complex Ehgibility for

EPA funds mainly depends upon the type
of sewer. 1nstallation situation, and state
priorities

Sewer systems dre composed of piping,
pump stations, manholes, and associated
items The pipes consist of house
connections. collectors, interceptors, and
force mains House connections carry |,
wastewater from the house into the sewer
system The cost of house connections must
he borne completely by the homeowner ~
The wastewater flows from these pipes into
collector sewers New communities, or
newly developed areas of existing

. communities, must bear the entire cost of
the collectors Only communities in

\

N

existenfe or wastewater systems two-thirds
completed before October 1972 can qualify
for collector sewer funding In many states,
however, collector sewers do not receive a-
sufficiently high priority to receive any
funds

The main conveyance pipe which gathérs
flows from the collectors and transports the
wastewater to the treatment plant is called
an interceptor Depending on the terrain, a
force main may be necessary to carry
water, under pressure, from a pump station
1o the treatment plant. Interceptors, force
mains, and pump stations are all fundable
by the’EPA which will pay 75 percent of

.the cost on all eligible items However,

only 25 percent of state allocations can be
spent on pipe-reiated projects such as
interceptors and pump stations

The communuty, of course, must pay for all
construction costs not cotered by federal or
state funding The local users also must pa
for operation and management costs from
the time the sewers are completed

y In addition to costs, the 1mportant

considerations 1n wastewater collection and
transport systems include the size of the
service area. and service area
characteristics such as soils and population
projections. This last concern — population
— 15 crucial in determining the sizes of
both sewers and treatment facilities While
the sizes must be adequate, they must not
exceed reasonable future needs Otherwise.
unwanted costs and undesirable
development may occur

e

W d
Gravity Sewers

Advantages
® Dependable

¢ Have low energy and maintenance

needs

Disadvantages
® Require deep excavations
¢ Often built along streams and lakes

o Usually more environmentally
disruptive than other sewgy
alternatives
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Disposal lof Effluent and Sludge

No matter how good the treatment 1s, all
the pollutants are never taken out of the
wastewater These pollutants leave the
treatment facility in two ways There 18
the treated liquid called effluent There
also is a liquid mixture called sludge.
which contains solids that have been
removed from the wastewater

Effluent

" Before 1t leaves the treatment plant, the

effluent 1s treated further to kill any
disease-causinfg bacteria This 1s usually
done by disinfecting the water with
chlorine Then the efflaent can be erther
diluted through discharge into surface
waters, applied to land for agricultural
production. recreational use, or
groundwater recharge. placed i1n
containment ponds to evapordte. or reused
as process or cooling water for industry or
utilities The use and the cost of this
reclaimed water depend on the degree of
waste removal needed, and the a\allablht\
of alterrmate water sources

The quality of the effluent which leaves
the plant 1s of primary importance 1in the
protection of the receiving water This
quality 1s measured by several factors

.

—N Efgert ’
e [ViTell

Treaiment

processes

e Organic matter tbiochemical oxygen (

gdemand and suspended solids:

¢ Nutrierts tammonia and phosphorusi ¢
e Coliform bacteria fecal organism=:
¢ Toxic materials

The concentration of these substances
determines the quality of the effluent. and
represents the efficiency of the treatment

3
Sludge
Sludge 1s akin to the tail that wags the dog

in many municipalities Proper disposal of
sludge 1s necessary to complete effectiye

" waste treatment It 1s a mushrooming

problem that demands larger portions of
wastewater treatment funds every vear
Studge handling may make up half ﬂhe
cost of wastewater treatment j

Sludge 1s largely evat,er 190-95 perce;m
The solids are separated by cehtrifuges,
filtration, or drving beds Final siudge
disposal methods include burying? burning,
composting, and direct land application
Hdwever, these methods are not without
their own problems Incineration can result
1n air poliution and generates ash that
itself must be disposed Expensive energy
supplies also may be consumed 1n the ~
burning process, although new dewatering

methods can minimize this problem Good

engineering design and operation, however,
can result in facilities that meet
environmental standards - /

\
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. Commstxng and direct land application

also havé mixed benefits. Energy and
nutrients may be obtained from sludge. but
toxic agents such as “heavy, metals and
disease-causing orgamisms also may be
present. Indeed, since gludge contains,
concentrated pollutants, 1t must be disposed
qgwith care Whether or not sludge 15 a
resource or a problem depends upon its
contents, processing, and the market for
compost Sludge disposal becomes much*
easter-and less expensive 1f heavy metals
and toxic materials are kept out of
municipal wastewater This carf be
accomphished through an effective
industrial pretreatment program

Sludges must be evaluated with the
least-risk method of disposal chosen for
each community There 1s.no such thing as
an alternative without risk

Construction of a sewer system

Questions about Sewers
and Sludges -

Questions to ask aboui “before and
after tréatment” include:

o Where does the wastewater come
from, and has thought been given to
reducing this quantity of water?

¢ How is the stormwater runoff\
controlled, collected, and treated?

e How is sewggé collected and

e How will the disposal techniques
ect the environment?

¢ Do the choices fit in with the values
of the community?

° t environmental standards must
be- for the effluent and sludge?

N
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What Happens at the”
Treatment Plant?

‘Traditionally, the stages of wastewater
treatment were designated as primary,

* secondary, and tertiav, but the definition

of tertiary was unclear Therefore, tertrary
1s now referred to as advanced waste
treatment since there 1s a lot of overlap in
what certain processes can accomplish

~

Primary Stage

'This process, mainly mechanical, removes
solid> which either settle or float At best
suspended solids can be.reduced by 60
percent and the BOD by 35 percent at the
primary stage

Basically this process invblves passing the
wastewater through a screen or bar rack to
remove large floating solids Instead of a

Bar 1k -

.
Primary stage of wastewater, treatment

i

X

€

A Advanced
i m““e”:‘__’ Primary | __, Secondary —_ waste — Disinfection ——»| Eftivent )
i
! < treatment ] treatment . treatment (if required) o

| //\. / -

Solids e

. disposal
r £ L‘ N

s . .

screen, some treatment plant- use
grinder to shred large pieces of solid
materials Next, the wastewater flows into
a grit chamber where sand, cinders, and-

_small stones settle out Suspended sohids’ -

are then removed In a sc/{umentation tank
collecting on the bottom as raw sludge

Primary treatment 1s a rather coarse
procedure Only the targe chunks of
wastes and solids that either float or settle
are removed The process has little effect
updn. finely suspended and soluble

Iutants They must be removed at other
levels of &fatment

Secondary Stage ’

By adding secondary treatment to the;
primary processes, more than &5 percent of
the BOD and suspended solids are

removed Under controlled conditions,
biodegradable organic wastes are conPrted

)
Sedunerntation. L k ’
L) ’
.
V4N
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into carbon dioxide and water by
microorganisms in an accelerated process

areas onto which the microorganisms -«
attach, or create suitable conditions for

similar to&at whickeoccurs 1n & natural g growth

stream

Two common types of secondary treatment
are the trickling filter and the actwaﬁd
“slutdge processes A trickling Tilter 15 Wl
of stones or synthetie material through
which the wastewater_passes after primary
treatment Bacteria and other organisms
on the stones consume most of the organic

-matter 1n the wastewater as 1t trickles

through the bed In the activated sludge
process,aerated wastewater and
microorganisms are held together for
several hours 1n a basin

* Other approaches to secondary treatment

are the oxtdation pond or lugoon, carrousel

* aeration, rotating biologwal contactor.

actitated bioft{ter, and land treatment

Oxidation ponds er lagoons that are not -

artificially deyated offer a low energy and
" _mperational cost alternative where land -
..spdce 15 available, Complexity of operation
.. 1s low for ponds as 1t 1s*for-land treatment
These approaches are also biological 1n
‘nature. and provide an adequate
environment for the breakdown of soluble
organic materials Many of these processes

- with unusual names simply provxde surface

ce secondarv treatment is a biological
process 1t 1s effective mainly for removing
biodegradable wastes Care must be ta
not to introduce  substances that are t
or damaging to the microorganisms.

Most regulatory agencies require that the
final step 1n secondary treatment be
disinfection to kill any pathogenic bacteria
and viruses Disihfection is usually
agcomplished by adding chlorine to N

*accomplish the required kil

»

Secandary Treatment Processes
‘BOD und Suspended Solids Romotals

Trickling Filter

Activated Sludge
Oxidation Ponds or Lagoon
Carrousel Aeration
Rotating Biological Cyntacfgr'
Activated Biofilter ~ .
Land Treatment

53
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o Advanced Waste Treatment ¥

v

The pressures are mounting on ouir waste
treatment systéms. As we become more
urbanized, wastes concentrate faster than
thé local environment can assimilate them.
Every year industry creates new products
which also becom& pollutants. Qur
demands for larger quantities of water
further aggravate the problem. Today
water must be used over and over in a
variety of ways. This increasing need to
reuse water calls for better waste
treatment Advanced methods of treating
wastes satisfy some of these needs

When secondary levels of treatment are
not adequate to protect the quality of
sensitive water bodies, more advanced
processes must be used Treatment beyond
the conventional primary and secondary
stages can remove most of the pollutants
nitrogen, phosphorus, non-biodegradable
organic matter, and heavy metals as well
as BOD and suspended solids However
the eosts often are very high

Combinations of chemical, physical, and a
few biological techniques accomplish this
additional removal of pollutants Examples
of conventional advanged treatment .
processes are chemical precipitation to
remove phosphorus, chemical reactions to
remove nitrogen, coagulation and filtration
to extract additional amounts of suspended
solids, and activated carbon to adsorb
organic compounds that cause unpleasant
tastes or odors or are not biodegradable
However, the increasing appearance of
hazardous substances such as
polyehlorinated biphenyls (PCBs) and
synthetnc chemicals 1s challenging even .
these ddvanced processes New approaches
to wastewater flow reduction and

tr;gm\er‘xruare needed A relatively old,

pfocess, land treatment, 1s betoming more *
and more viable as an alternative to -
conventional advanced waste treatment
processes . , iy
1
k3
‘e
v
& * “
‘ i
s ,?
-~ -
.oy

-

Advanced Waste Treatment ‘
Processes -

Phosphgrus Removal

Land treatmen

- Nitrogen Removal -

Biological nitrification-derutrification
Ammonia stripping

Ion exchange N
Breakpoint chlorination

Land treatment

BOD and Suspended Solids
Removal ‘ -

Coagulation-sedimentation bg
Filtration
Microscreening . -
Land treatment

Non-biode adable.Organic
Materials Removal

! Activated carbon L
Land treatment

L . o

\/

-Advanced techniques are not a cure-all for

our wastewager problems, Many requu

chemicals that are éxpensive to purcha .
or create residues tha difficult to |

dispose Some approach€s are very energy

intensive, Many advanced techniques are

relatively new, and may not be time-tested

The benefits of advahced waste treatment

‘must be weighed against the costs

Communities must carefully consider the
need for advanced waste treatment
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. %On:sl"ll"ls a?out é&dvanced Efficiency of Treatment Processes . .
as R reatmen ~ | {Percent of Pollutunt Removed from Dume(ut Wastewater
Much thought needs to be done before
p[anning advanced wastewater Prumary Secondary Vdvanced
treatment (AWT) sy’stems. The 8dViSOl'y Pollutant ! 1'reatment Freatment I'reatment
groups can con.tribute by keeping the BOD ~ 25-30 ’ 85-95 Y0-99
following questions at the forefront of i '
the discussion: - ggspended \- 60-65 85-95, 90t
- hds
¢ Have gommunity options such as : - . 0-93
\ wistewater flow reduction.and' o m‘igfg?:, 2 Minimal Mimmal . 909
changed water uses that will diminish phosphorus)
the need for AWT been explored? H
¢ Is AWT really needed to meet surface N ) .

water quality standards? B
o Has land . iy Increased removal efficiencies are achieved
as land treatment been considered increasing costs The elimination of the

as an alternative to conventional AWT? . 15 percent of major pollutants from ..
¢ Can the community afford the wastewater is several times more costly
_on-going chemical and energy expense  than the removal of the initial 85 percent
of AWT? Indeed, wastewater clean-up does not come
® Are there sufficient disposal sites in che?p ’ °
the area for increased Sludjze d&e to .An advisory group can play a key role
AWT? . . in ideritifying tradeoffs between the

¢ Will the treatment facilities have

L . onetdry and environmental costs.
competent personnel for dealing with ¥y

gigree of pollutant removal and the

* the complex AWT processes? " . R
‘ ' Cents per 1,000 gallons . Treatment bevarid the ~econdary
. ’ - ) level nearly doubled the co~t 1
N 0 25 50 75 100 1978
1 | i J
¢ TN
Secondary treatment ‘ :
+ . e
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1 8 . , o~
+ PRosphorus
removal )
. : .
. Type : .
of Co + Filtration )
)
treatment I . ‘
. . 1 .
. /’“ + Nitrogen removal '
|
» . t . N
. - ] .
- + Carbon adsorption - :
T — T — - . Py
‘ . 0 265 525 .~ 790 ¢ 1050 S
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# Planning Questions

Additional questions Kadvisory
groups include:

"o Are local environmental values
reflected in the final choice?

_~® Are alternative and innovative »

Jtechnologies as well as multiple uses of
theatment facilities considered?

¢ Will the level 6f sophisticfion of the
treatment processes create problems in
finding qualified people to operate and
maintain the plant? .

e If the wastewater treatment facility

has other uses such as reereation, will
funding still be obtainable?

Tdaiill the removed pollutants create
future environmental problems at
another place or time?

¢ Does the plan permit revisions for‘
increased flows, wastewater
reclamation, or water reuse’in th
future? _ v . \

Advisory group participation in facihities planning

Y

Room for Improvement

Alternative or innovagve wast.ewate{
treatment technologies may possibly be
substituted for conventional treatment
processes. These may save energy,
operating or construction costs, or offer
some other advaptages. Another
cost-saving approach 1s to imprqye the
efficiency of conventional facilitidg through=
design changes or improved o tipns and
managément Sich measures fay avoid
the-fieed for expensive new facilities.

Another approach involves the equalization
of sewage flows The flow of wastewater
corresponds to our daily activities. Fhis
routine sets a pattern of peaks and valleys
of sewage flow and strength The purposes
of flow equalization 1s to dampen these
variations, and to permit the treatment
facilities to operate at greater efficiencies,
rather than constantly trying to adjust to
changing flows. Large basins for, collecting
and stering wastewater are use& té achieve
flow equahization . T -

Treatment facilities may be used .
. effectively for multiple uses such as

environmental education Expérience has
shown that both thé facihity operations and
educational experiences are improved by
this use :

It may be surprising to learn that treatment
plants do not always achieve the results .
thgy are supposed to Studies show that
these can be deficiencies tre design or
equipment, but tnadequate operations and
management (O&M) can also be at fault
The principles of wastewater treatment
processes are few and stmple, but the
technologies that use these principles are
complicated Many processes, espetially
those of advanced waste treatment, require -
considerable operator training Since

* communities pay the entire cost of O&M,

some localities take funding short cuts in

matintenance ‘and operator training. Plant
operations suffer as a result Well-trawned
and paud operators are essential to facility
aperations and management

Wastewater treatment facilities are
community resources that must be planned
in coordination with development of-the -
rekt of the community Plants that become
prematurely gverloaded are viétims of poor
planning Similarly, plants that are too
large for a community do not, ogerate
efficiently, a# the costs of operation fall
on the few users

’

»




Selection of Processes

%eranay of treatment processes 1s
. extensive A major portion of facility
planning invplves choosmg one of them

4 Over a hundred dxfferent techniques,
options, and processes exist for wastewater
i d treatment In determining the best solution
to a wastewater problem, these
alternatives should be evaluated carefully
in light of specific local conditions Among
the factors that should be considered are

® Wastewater amount and characteristics
{domestig, commercial. industrial uses:

¢ Effluent recuirements

[ 4
. ® Environmental effects
. ® Public acceptance
® Resource consumption
' ® Sludge handling
® Process complexity. 'rellablllt_v. and
flexibility v
® [mplementat tioh ¢ capability
) ® Monetary costs
‘The bqttom hine for most people 1s how
much a system costs Both nonmonetary
and monetary costs are involved
. Envirommental, social, and indirect effects .
such as land development| are the principal
nonmonetary coneideratigns Monetary
costs consist mainly of capital, operations,
replacement, and management
expendjtures The &dsts shou »
presented in a form that has megning for
the taxpayer. such as dolla household
per year 'I:hcsgcost”' y for
v operations, are ncreasin pidly due to
‘ cscalating energs
!
“ .
‘< .
. ©
§ L
H : )
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Total Energy Consumption In
Wastewater Treatment Systems

Treatment Level Electricrty

t Thousand l{'u hoars (Muillion Bru s

Fuel

Treatment Higher than Secondary

fSOD, 10-20 mg/L; SS,”
5 mg/L, Total -
Phosphorus, 1 mg/L

¢ Independent
physical-chemical 1,781
® Activated sludge .o2,301

plus chemical clarification
and filtration

Advanced Treatment

BOD, i1 mg/L. SS, | mg/LL
Total Phosphorus, 0 1 mg/L
‘Total Nitrogen, 3 0 mg/L

‘e Land treatment R 2,701

® Activated sludge 3.477
plus mitrification.

denitrification,

chemuical clagfication,

and filtration

-

[N

T
1

72,347
26278

u
45,430

~
- L
total requirenfents for o 5 milliun Aul/un per duy plant m/udm;., derect

reqiarements /r;rthU 1978
iy

. .
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Main P(?tnts i

Whether or not a -ubstance i~ a pollutant
or a resource depend- upon 1ts nature.
concentration, and location

Basic biological, chemical, and physical
mechanisms are involved 1n removing
pollutahts from wastewater U-ually the |
larger floating-and ~uspended particte~ are
removed first The temaifig sudpended
materials come ~econd The dis~olyed
substances, wheresnece--ary, are extracted
last .

Pollutants generally are ~eparated by
processes that operate in three ~tages
primary. secondary, and advanced The
total cumulative removal of pullutants
increases through thi~ ~erie~ of ~tdue-
However, cost~ al-o increaze markediv
especially from the ~econdary through the
ddvanced wa-te treatment ~tage

Current treatment practices are being
improved through approgche~ ~uch a-~ flow
equalization, comprehensive planning, and
efficient pperations and maintenance

Considerations other thanfreatment — the
collection of wastewater and the disposal
of waste, effluenty agd ~ludge — affect the
choice of waastewater (Matment methods
The dispo~al of ~ludge can be especially
trouble~ome | ’ '

Ihe selection ol treatment processes 1s
ha=ed upon many o: the <ame factors that
are used el~ewhere 1n tacihties planning
wdastewater characteristics, effluént
requirements, monetary costs, sludge

* handhing. proces- reliability and flexibility,

implementation capahihity and public
duceptance

( 0t~ are the main wmerniumw people
in ~electing treatment proce~Se~

P his handhook provides background
information Another unit entitled,
Viunicpal Wastewater Prodesses Details,
vives specific information on comparing
and evaluating vdrious wastewater
treatment alternatives
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Selected Resources

Construction Costs for'Wastewater Treatment Plants Publication Number
EPA-430:9-77-013 Washmgwn DC WS Enwironmmental Protection Agency, January

1978 125 pp

This document pre‘sents information which can be used to determine the
alternate_municipal wastewater treatment process schemes that will meet
specific effluent guidelines Procedures and information which can be used in
determining the cost of each alternative are also given This publication 1s

- available as MCD-37 from General Services Administration, Centralized Maxhng

List Services, Bullding 41, Denvdr Federal Center, Denver, CO 80225

. 1]
Entironmental Pollution Control Alternatices Municipal- Wastewater Publication
Number EPA-625 5-76-012 Washington, DC U S Environmental Protection Agency,
May 1976 79 pp Order #5012 (Note An updated edhtion 1s in press at'the time of this
writing ¢

‘This document 1s an excellent non-technical discussion of available mumcxpal
wastewater treatment processes It describes the processes, gives costs and
energy requirements, and discusses their efficiency, advantages, and
disadvantages The discussion in this handbook 1s based upon this document It

. 15 available from Technology Transfer. U S Environmental Protection Agency,
Cincinnati, OH 45268 : ’

Innocatice and Alternative Technology -Assessment Manual MCD-53 Washiggton, DC
¥ S Environmental Protection A‘gen‘v September 1978 388 pp

T'his document contams fact sheets for 117 différent wastewater treatment
process variations Each fact sheet describes the process and 1ts modifications
and discusses technology status, applications, limitations, equipment

manufacturers 'List only), environmental impact, and references Flow diagrams,

capital costs, and operating costs are also given "It 1s available from General

Services Adminstration, Centrahzed Mailing List Services, Building 41, Denver

Federal Center, Denver. CO 80225 .

Primer un Wast®uater Freatnwnt MCD-65 W aahmgton DC US Environmental
Protection Agency. Fall 1980 26 pp

This booklet is a vastly reduced version of the above publication Although 1t
doe- not give details such as the advantages of specific treatment process, it 1s
\aluab!e as a brief overview of major wdter quahty concerns and treatment
options It 1s available from General Services Administration, Centralized

Mailing List Services, Building 41, Denver Federal Center, Denver, () 80225 -
. .

. e
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Need More
Information?
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Chapter 5 :

'Municipal Wastewater
Processes: Details

-

Charles A Cole and John B Nesbitt *

Communities may save 40 percent of their
local wastewater treatment costs by using
alternative or innovative technologies This
18 an attractive incentive, but many of
these communities will still choose
conventional modes of treatment. Why? It
1s because most are dependable, and they
produce wastewater that. 1s

envigonmentally accc?ptabie
Whai!r method of‘%reétment 1s chosen,

the task 1s the same the separation of
poliutants rmainly sohds, but also
dissolved materials) from water This
separation 1s accomplished by biological,
chemical, and physical methods Most
approaches are patterned after Mother
Nature's methods of water purificatioh, but
are accelerated and are concentrated to
keep up with our huge volumes of
uifmpwawr

Although the principles of the treatment
processes gre simple, the technologies can
be comphidated Understanding these
technologies 1s made more difficult by the
technical languagé jn which the processes
are sometimes discussed When an
advisory group discusses wastewater
treatment options, 1t must be familiar with
the requirements and imitations of these
processes. An understanding of treatment
processes can begin by following the path

. »

of a drop of wastewater as 1t travels
through treatment facilities

A Drop of Wastewater

Upon entering a treatmént plant, a
wastewater drop tand billons hke 1t
usually flows through a series of
preliminary processes — screening, grit
removal, andior shredding These processes
either remove the coarse materials from
the wastewater, or make them smaller for
further treatment The drop then
undergoes a stage of primary treatment
During this treatment phase, solids that
float or settie are separated from the
wastewater X

Some pollutants that remain are removed
bv secongdary treatment processes These
methods udually 1involve biological
treatment Orgénisms, mamly bacteria,
through their metabolic functions convert
the pollutants into forms which are easier
to remove from wastewater Secondary
treatmept 1s now required as a minimum
for all wastewaters

The drop may undergo advanced waste
treatment for the removal of substances not
ordinarily taken out at other stages of
treatment Dissolved nutrients and some

-

— T \ -

™~ ~.\

Primagy *
treat t

Secondary

tttewa d
I - treatment

Advanced [ i
£ .| waste | —> ?;sjg'ef‘g;" ad ]
trealment i required)

.

Sohds
disposal

)

Categories of wasteu ater-
treatment processes
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organic materials are removed with
advanced treatment. These advanced
processes may follow previous stages, or
they may be used 1nstead of them. As~
compared to other options, advanced waste
treatment 18 costly-

Waste materials that are removed by the
treatment proce go to facihities for
handhing sohds T materials, called
sludge, are ultimatdly disposed of by land
application, incinergtion, or other means

Before the treatgd drop 1s discharged 1nto a
lake or stream, \t may be disinfected to
reduce the risk of disease The drop then
returns to the natural water cycle It may
collect impurities and immediately undergo
treatment. or it may not appear in
wastewater again for centuries

The number of treatment processes and the
degree of treatment usually depefjd upon
the uses of the receiving waters /'reated
wastewaters discharged into a small
stream used for a domestic water supply
will require a considerably higher level of
treatment than wastewater discharged into
water used solely for transportation
Effiuent criteria are thus established for
each wastewater treatment facility Two
principal criteria for assessing the
efficiencies of many wastewater treatment
processes are the removal of suspended
solids and BOD Many solids serve as food

LEffluent requirements are only one fator
“to be considered 1n selecting wastewater
treatment alternatives Others 1nclude

® Wastewater characteristics
¢ Environmental effects

® Resource requirements
(energy and chemicals}

® Monetary costs
¢ Sludge handling and disposal
® Process reliability and flexibility

Primary Treatment

Primary wastewater treatment removes
"those pollutants which will either
accumulate on a screen or settle The
screen removes large floating bbjécts such
as rags and sticks that may clog pumps
and small pipes The debris removed from

the screen 1s usually bune?)andﬁl]
Some plants usé a device Khown as a
commuinutor, which 1nes the functions
of a screen and a gMnder This device

shreds the sohid material in the
wastewater The pulverized matter
remains 1n the wastewater to be removed
jater 1n a settiing tahk

A for organisms present in the sewage As After the wastewater has been screened or
orgamisms such as bacteria feed on organic o comminuted, 1t passes into a grif chamber
matter rcarbon-contaimng substancess, where cinders and small stones are

! oxygen 1s consumed 1n direct proportion to allowed to <ettle to the bottom A grit
the amount of nutrients present These chamber 1s highly important for cities with
_ orgamisms gause a biochemical oxygen combined sewer systems It removes the
demand (BDD' The measurement of BOD grit or gravel that washes off streets or
thus represents the amount of organic land during a storm and ends up at
. matter present 1n water. treatment plants This material 1s usually
A
¢ {
T~ .
v # 1

4 itluent —p

Primary
treatment

' Advanced
> Sraameny waste
treatment

Solhds

disposal

Disinfection

(f required) — Eifient

—
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Grit chamber

Bar rack

3

Sedimernitalion lank

‘_‘._" Siutiye

.
Primarm wostewater treaton nt

taken from the tank. washed, and buried
in landfills near the treatment plant

After the screening and gntgremoval. the
wastewater stil]l contains sudpended solid»
Some can be removed from the sewage in a
sedimentation tank or primary clarifier
Wastewater flows through the tank very
stowly During a two-hour period, the
suspended solids gradually sink to the
bottom This mass of settled solids 1s called
raw primary sludge It is removed from the
primary clarifier tank by mechanical
scrapers and pumps, and 1 transferred to
sludge processing operations Floating
terials, such as grease and o1l, rise to
tHe surface of the sedimentation tank
where they are collected by a
surface-skimming system They are
removed from the tank for further
processing usually to a sludge digeste

L4

T

I primary treatment only the heavier
particles are removed The very fine
suspended solids and dissolved substance~
are taken out 1n subsequent treatment
operationg

Secondary Treatment

The major purpose of secondary treatment
15 to remove the BOD-causing substances
that escape primary treatment, and to
remove more of the suspended ~olids In
most cases the secondary processes
function by hiclogical means They are
designed to provide the proper
surroundings forethe breakdoun «of organic
materials by microorganisms A variety of
approaches are u~ed to establish a growth

Advinced
Infiuert — tzg;?nae;yt — ?ec ndarty — waste —»
r n reagnen treatment
Sohds
disposal

4//_\

Disinfection
(if required)

—p i went
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Trickling filter

environment These secondary processes
usually supply oxygen, and/or provide ,

surfaces on which the microbes can grow
Some possibilities include

e Trickling filter

e Activated sludge tank

¢ Oxidation pond and lagoon

e Rotating ‘bxologlcal contac

e ictivated biofilter -

¢ Aquaculture

¢ Land treatment‘

Land treatment of effluent has gained
considerable popularity in recent years
Wastewater with at least primary

treatment 1s applied to vegetated soils
Biological. chemical. and physical actions

remove contaminants from the water Land

treatment 1s discussed 1n more detail in

. the sectjon on advanced wastewater

treatment -

Trickling Filter

A trickling filter consists of a bed of coarse
matenals, such as rocks, slats, or plastics,
over which wastewater 1s applied by
rotating pipes or fixed nozzles»

As the wastewater trickles through the
bed to underdrains, microbial growth
occurgn the surface of the materials
Micrnorganisme consume most of the
organic matter in the sewage. However,
the microorganisms sloughed off the filter
surfaces result in suspended solids 1n the
wastewater Thus. the flow from the

trickling filter is passed through a
sedimentation basin which collects these
solids by allowing them to settle Fhis
sedimentation basin 1s referred to as a
secondary clarifier or a final clarifier. 1o
differentiate 1t from the sedimentation
basin used for settling at the primary
treatment phase Solids from this clarifier
are further treated 1n the sludge handling
operation

Rock trickling filters have performed well
for decades In recent years other materials
have found increased use. such as plastic
nngs, corrugated plastic sheets, and
redwood slats These materials offer a
larger surface aréa for the growth of
microbes, and more open space for air flow
than rock They also weigh less so 1t 1»
possihle to construct a taller filter bed that
uses less land area than a rock filter

A typical overall efficiency of a municipal

..wastewater trickling filter treatment plant

1= about 85 percent removal of BOD and
suspended solids, which corresponds to
about 30 milligrams per Iiter of each in the
final effluent Trickling filters have long
been a poeular treatment process

»

Dnotreaghnr e

Trickling Filter

- Advantage«
e Simple process and equipment

¢ Responsive to variable poilutant
loads

¢ Mrnimal operator skills
¢ Minimal plant maintenance

¢ Low energy requirements relative to
activated sludge

sadvantages
¢ Vulnerable te cold ‘weather

¢ Reduced treatinent efficiency in
winter




Activated Sludge the returned sludge 1s separated for final
: treatment and disposal In conventional
: The activated sludge process 1s a biological ~ systems the wastewater is typically
wastewater treatment technique in which  aerated-for 6-8 hours in long, rectangular

a mixture of wastewater and biological aeration basins. Air is introduced either by

solids tmicroorganisms and wastes) 18 injecting 1t near phe bottom of the aeration .

agtated and aerated The biological sohids  tank, or by mechanical mixers located at

are subsequently separated from the the surface ,
tfeated wastewater A portion of these o

solids 1s returned to the aeration process as Many vanations of this conventional -
1t 1s needéd As the microorgamsms grow system hrave improved the process

and are mixed with the air, the indiviqual  performance These variations depend on .
‘ organisms clump together to form an adjustments 1n treatment time, method of ’

active mass of microbes called activated aeration, or 1n use of pure oxygen rather

sludge ) than air Approaches known as contact

* stabilization . extended aeration, and ditch

- In the conventional activated sludge oxidation are all vanations of the basic
process the wastewater flows continuously  process
Into an aeration tank where air mixes the ' -
activated sludge with the wastewater, and
supplies the oxygen needed for the
* microbial growth The mixture from the
aeration tank flows to a secondary clarifier
\ where the activated sludge 1s settled Most -
_—_— of the settled biological sludge 1s returned
to the aeration tank to continue rapid
breakdown of the organic materials
Because more activated sludge 1s produced
than can be used 1n the process, some of

. Acticated ~ludge

L

Activated Sludge

Advantages Tme— ] Aeration tank Sennng tank

o Treats various wastewater influent
compositions ——— ==
po e rl e
¢ Meets various effluent standards )

* Compared to trickling filter
higher quality of effluent, shghtly (
lower capital costs, and smaller Arr =
land area requirement

. Inh«advantages

® Need for careful operational controls

¢ High energy requirements

#

v
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Oxpdation pond

-~

Oxidation Pond and Lagoon’

Large, relatively shallow basins used for

: treating wastewater through the
interaction of sunlight, wind, algae, and
oxygen are called oxidation ponds, lagoons,
or stabulization ponds. They are one of the
most common treatment systems. They
account for about one-third of all secondary
treatment plants 1n the United States.
About 90 percent of the ponds are used in
towns with less than 10,000 people (1
million gallons per day treatmént
capacity). Primary processes are sometimes
used for the pretreatment of wastes, but *
this added cost 18 usually not justified.

The most critical factor 1n this process
involves the supply of oxygen If oxygen 1s
insufficient,; acceptable treatment will not
occur To eliminate the dependence of
algal-produced oxygen and to reduce the
area required by the ponds, aeration
equipment 1s sometimes used to supply
oxygen Such a system 1s called an aerated
lagoon Air can be supplied by a
compressor that 1njects air into the pond
throygh tubing on the pond bottom, or by
mechanical aerators installed at the
surface of the pond Aerated ponds are
typically about one-fifth the size of a
conventional oxidation pond Aerated
lagoons are usually followed by 2 second
settling pond A pond can often accomodate
15 to 60 days of wastewater flows In
conventional ponds, sludge 1s removed by
dredging

Raw wastes

Settieatie
sotrd

-

Suntight

7

Ettrent
Algas _—t -

OCrygen Cobon deoxide Ammones Prosphate

N ncis

’

/
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Oxidation ponds usually meet secondary
treatment requirements for the removal of
BOD. However, they occasionally fail to
meet secondary requirements for
suspended solids removal because of the
algae in the pond effluent. Effluent
suspended solids requirements for ponds
have been:relaxed in most states because
of this alga® concentration.

Oxidation Pond

Advamages )

® Ease 1n construction, operation, and
maintenance .

"Low construction costs -

® Minimal equipment maintenance
o Effective remova of dise#Se-causing

organisms \
Disadvantages

e Large space requirement for
conventtonal pond .

® Weed problems and dike faylures
e Difficulty 1n meetin ef'ﬂuer'xt '

requirements due-to algae

o Complex operations and high costs if
algae removal 1s required

Rotating Biological Contactor

This process, also sometimes called the

bisdisc or rotating bwlogical surface,

consists of a series of closely-spaced plastic

discs mounted on a horuzantal shaft. They

are rotated while about one-half of their "
surface area 13 1immersed 'n wastewater

.

Oxygen.1s absorbed onto a film of
astewater on the discs. The®e devices
provide a surface for the growth of 1
microorganisms. As the microbes become |
dislodged, they are kept 1n suspension by

the moving discs As the treated
wastewater flows from the reservorr below
the discs, 1t carries the suspended growths
to a settling basin for removal
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Rotating Biological Contactor

Advantages
e No recycling of sludge

e Minimal maintenance on
mechanical equipment

e Higher
trickling

llutant removal than
iter

e As compared to activated sludge
less susceptible to upset and washout,
and fewer process decisions by
operator

Ihsadvantages

s Needs to be protected from weather
by covers

e Reduced efficiency in cold chimates

e No long-term operating experience
mUS

Aqguaculture

Agquaculture 1s the growing of plants or

animals in water Aquacultural systems for .

wastewater treatment include both natural

and artificial wetlands and other systems

that usually involve the production of

algae and other plants The natural

wetlands suitable for treatment may s
closely resemble a bog. Water hyacinth, a
large fast-growing plant, 1s found
throughout the South, and 1s being used
for waterwater treatment The growing
plants have a high capaaity for using both
nutrients and organic matter in the
wastewater

I Aquaculture

Acti{ated Biofilter

This process combines features of both the
trickling filter and activated sludge
systems The process recirculates both the
effluent and the settled sludge from the
secondary clarifier thus creating a mixed
liquid The trickhing filter media used 1n
thie system 1« made up of redwoed slats.
Oxygen 1s supplied by the splashing of the
wastewater between layers of the redwood
slats, and by the movement of the
wastewater across the layer’of microbes
attached to the slats Supplemental
aeration 1s sometimes provided 1n an
aeration tank between the filter and
clarifier

4 Advantages
e Low energy requirements
e Low capital and operating costs
o Usefu] for polishing effluents
e Possible plant by-products
Disadvantages
¢ Chimate-himited to southern U S
¢ Requires large land area

¢ Toxic materials may affect plants

Activated Biofilter

Advantages

e Stable operations and minimal
process upsets

¢ Improvement of activated sludge
efficiency

e As compared to a trickling filter
needs less area, and 1s more
vulnerable tn cold temperatures

Dinsdvantagg

e Requirement for supplemental
aeration

Secondary Trehtment \\
Considerations - \
Most secondary #astewater treatment |

processes are well developed, but choosing

technologes for a facility cannot be done in

a supermarket fashion Many different

factors must be considered, including

process benefits and drawbacks For

example, a trickling filter can save energy,

but 1t may cost more for construction s

Capital, energy. chemicals, and land costs

can be traded off, depending on particular

processes N .

A S .




In evaluating treatment alternatives,

various considerations can be taken into

account. They include: capital cost,

. operation and management costs, energy

requirements, land requirements,

treatment réhiability, climate impact,
operator simplicity, response to shock

- loads, effects of toxic materials, and sludge

production

In planning a wastewater treatment
facility several parties work together,
including the grantee, the consultant,

and the advisory gioup. Difficult

technical decisions have to be made.

12

A poténtial for conflict exists. As
cemmunity representatives, the

_ advisory group must see that

community concerns enter the
discussion. Although the advisors

Unrealistic second-guessing. In . . .
selecting treatment processes the
following questions need answers:

* What is the source of wastewater, and
can the quantity of water- be reduced?

¢ Can the community afford to pay for
and operatg particular processes?

e What are the reasons for using a
particular pollutant removal scheme —
climate, experience of the consultants,
process reliability, monetary costs,
suitability to the problems of the area,

" or what? .

¢ Does the plan permit future
modifications and additions to the

. system?

~

usually have no water quality training,

they must communicate with the
consultants on technical matters.
Questions must be asked without

¢ Are innovative or alternative
solutions as well as multiple uses
considered? g

¢ Do the choices fit in with the values
of the community?

’

e How will the treatment alternatives
affect the environment?

1]
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Evaluation of Secondary Treatment Alternatives
Sytem ) Treatms nt Land Cuapital Erers s )perating Clrmate Sludge
Relwabilcty Requlremfgl Cont Requirement Cost Impact Production
Conventional activated M M M M H L H
sludge '
Pure oxygen activated H L. H M H L H
sludge
Rock trickling félter H M M L M M M
Plastic trickling filter H , L M L M M M
Activated biofilter M M M & M M M
3 . . . °
Rotating biological M L H L M M M
contactor
Oxidation pond with H H L L L. H L
filtration ‘
Aerated lagoon with H H L -
filtration K L M H L
Land treatment H H - M M M H 1
) Preferred Rating H L 7 L L L L L
, Kelatue Ratings High  H Medium M Low
4 ’ -
reent remotal of BOI
ROH percent " [ BOD / B
. »

~
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Primary .
> freatment

influent ——p*

Secondary Advanced Disinfection

treatment ] tré'}'ﬁgm (if required) — Effivent
Solids . .
disposal . s

Advanced Processes

(onventional secondary processes do not
remove all pollutants Some that remain
may be of major concern Processes are ~
available to remove these additional
pollutants Besides solving tough pollution
problems. these processes improve the
effluent quality to the point where 1t 1s
adequate for many reuse purposes They
may convert what was origigally
wastewater into a valuable resource too
good to throw away, such as the reuse of

L smdiict
8y inGusirics

effluent
In the past the advanced processes were
often called "tertiary wastewater
treatment” or just advanced wastewater *
treatment They can be subdivided into
"advanced secondary wastewater
treatment” and “advanced wastewater
treatment” categories However, the
following sections describe available
advanced processes without dividing them
into their two separate classifications

Phosphorus Removal

Phosphorus 1s one of the components of
wastewater that can seriously disrupt the
ecglogncal balanage of our waters To meet
whter quality standards, many cities are

required to reduce phosphorus to low
concentrations in wastewater discharges
Phesphorus 1s not removed to any
appreciable extent in conventional primary
or secondary treatment However. 1t can be
removed by relatively minor modificat®ons
to existing municipal wastewater
treatment facihities Phosphorus removal
processes involve

e Chemical precipitation
¢ Biological remoi] -
® Land treatment

In the chemucal precipitation processes,
chemicals called coagulants — substances
such as aluminum sulfate talum), lime, or
ferric chloride — are added to the .
wastewater These substances cause the
%) in the #astewater to coagulate and
clump er s0 as to settle faster If the
proper amount of coagulant 1s adfled, 1t
also converts the phesphorus in the
wastewater into an insoluble form that can
be removed by setthing Approximatelv 90
percent of the phosphorus and suspended
sohds, and an additional ameunt of the
BOD normally present in a secondary
effluent can be removed through
precipitation

69




Chemucal coagulation -’ - . s} ‘
\ L
’ * '&I -
[ENTIV RIS
]
A Stow tieta tho gt wee)
f ~ Lhsioe st stdge
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. . .
¢ The necessary amount of coagulant varies In biological removal, a modified activated
14 among localities, depending op the sludge process 1§ operated so that the .
characteristics of tWe wastg®ater being microbes take up the required amount of >
. treated. Large amounts of chemicals are phosphorus Thé phosphorus 1s then ) )
o, usually required for the imum removal  separatedfrom the activated sludge in a
o of phospherus, while a mucRsmaller st®pping process These action$ remove
quantity may be adequate for\just phosphorus from the wastewater, and
~ o
suspended solids removal . either significantly redute or eliminate the
& - chemicals required for precipitation Thi-
e ' - removal of BOD and suspended solids 1~ '
s equivalent to. or better than. the results of
. . . Chemical P\reClpltatl\Ol’l o the conventional activated sludge process
’ . s Advantacd : Biological removal may be the most
. .., vantag economigal process for phosphorus remov.l
. ® Removal of BOD, pho&phoru:”and other than land treatment However,
. . suspehded solids cost-effectiveness analysis #1ll make these ©
¥ ‘- determinations on a case-by-case basis .
L8 e Simple: process eontrols . : B : ! ‘
. 2]
L # Improved reliabihity of cecindar\ ‘The land treatment process  another |
, treatment . . aption for phosphorus removal Land P > o
‘ O&mﬁcant erarnt]()n of metal~ treatment mvol\gzs puttmg wastewater: ) |
'b‘ctena and viruses - -onto land rather than dischargingit into
. ¢ . N . lakes.and streams Phospharus and other
. Disadvantages . . ‘ nutrients are separated from the water by |
. ® High cost . , growing plants or seil pmce:c.eq as the |
—_ : water passes through.
«® Large quantities of chemical <ludge
for dxspoqal - p
i . ™ - 4
o Some chéicals ralum, ferric T
chloride) are not reusabie . e
. .Land Treatment e “
L < ® Increase m wastewaber d1ssolved . a it B
» s » solids - Advantages
. 8 [ntygpted full- SCdle operations ® Recycling of nutrtents such 2
. . “(hiological removal: : phosphorus, nitrogen, and organic
| ,, . matter
| ) [ ,
- S Y o Irtcréased crop production  * ¥
_ ® Recreation and epen spdce potennal
l . - ) . e Retention Wf waler 1n wajgrs_heaf
- b ) . No chemical-sludge -
1 @ N , AR ge
. .« . , N
! ? . - Disadvantages :
f - ‘ v . *
. . e - ®.5carcl suitable sites
. - . .
. o . ® Retatively darge land requirements o] ..
* .o . ’ - . # e Seasonal operation may be % - ko N
L, . * St L. necessary 1n coldes Himates
LTl . ) . : . ~ . '
% . . . 7’ - 83/ 7
— - " . o -
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‘ Filtration : ] } ' !
The process of passing wastewater through '|  Filtration . - . -
- a granular bed such as fine sand and/or b Advantages  _ ‘
coal to remove suspended matter 15 called . . -
filtraton Modern wagtewater filters are ';egg:;;;ogﬁsﬁiiﬁmed solids tn
often made up of a mixture of two or three .
differgnt materials (coal, sand, and garnet ® Additional removal of phosphorus\/
are commonly ued) of varying sizes and \ and suspended solids in {/’
densities These materials form a coagulation-sedimentation processes .
'mulnmetri'}a ﬁlte:jv:)?ch 1hgoarse atl t};e ® Increased u:eatmerrt rehability * - '
upper surface an comes ormly finer . ) -
with depth Effidient filtralion of a s~ | #Easi} automated and time-tested
». Chemically-treated effluent tan reduce & Minimal operator attentioh I
- suspended solids to almeat zEro and oM al s i
F . phOthorus to 0 1 mg L or less Minimal space requu;ements xy Do
, Didadvantage ~ Tl - . )
Wastewater 15 passed downward through . - . : \
the filter until the filter becomes clogged ® Processing of backwash wastes
with material removed from the . ) : ‘
- wastewater The filter 1s then cleaned by o . ~ . :
reversing the flow called backwashing:
The backwashgwater is then returned to
the head of the treatment facility
- ‘ - * . -
Microscreening 1 another type of filtration Carbon Adsorpt-)on ) ’ ’ b
& Microscreens are cylindrical drums -
cqvered by a metalhc filter fabric They Y  Eien after cecondary treatment. ,

ro{ate slowly 1n a tank with two
compartments. so that water enters a drum
. trom une end and flows out through the
fiitering fabric The waste solids are
retained on the surface of the rotating
screefi The-e 3olids are flushed from the
screen and collected 1n a hopper or trough
- inside the drum for return to the secondary
treatment plant ¥icroscreens can usuai
. reduce the suspended sohids concentration
in activated sludge effluent from
20-25mg Lo 8- 10mglL

v
L]
°
+
.
-
* ~
‘
® - - Coat
2 Sand
- Oraded uvavn
~ N, mppont
. N, . $ roen
A ~
’ -~
4 ] l
- e -
. . \\__’ FItt wontt
' — \\_ o
’ Multimedia filter ‘
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coagulation-sedimentation, and filtration.
~uMe orgamc materials that are resistant
to biologicgl breakdown will remain 1n the
effluent One removal method for this
 material invoixes activated carbon
4ctuated carbon 1s a finely-ground carbon
with a very large surfdce area Organic *
contaminants are removed bv adsorption.
which 1s tHe attraction and accumulation |
of ong substance {waste! on the surface of
another (carbon) After the adsorption
cgpacity has beeh reached, the carbon can
be restored by heating 1t 1n-a furnace ‘at a
temperatyre sufficiently high to drive off /
the adsorbed materials .
Attivated carbon 1s utihized 1n two forms., .
powdered and granular The powdered ) .
carbon 1s mixed with the wastewater for ’
several minutes {o allow_adsorption to .
occur It$gen 15 remov by setthhg — . . !
usually wigh the d\\lqm e of a coagulane= “ ,
The carbore adsorption i§ achieved by -~ ' '
passing the wastewater through long .

columns or beds of the carbon . : \'?
s . ’
..
) i
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Treatment preceding carbon adsprption can

be varied, depending on the desdred final
effluent™quality Carbon adsorption often
follows processes such as secondary
treatment, coagulatxon entatign, and
filtration By combining the?é processes, a
colorless, odorless, sparkling-clear effleent
can be produced It can be free of bacteria
and viruses, and can contain a BOD of less
than 1.mg L and an organic concentration
of less than 10 mg L. This water quality 15
suitable for many put poses ’

Another approach called independent
physical-chemucal treatment also use~
carbon In this method bislogical secondary
processes are eliminated altogether
€arbon 1s the sole meany of removing
organic substances The raw wastewater 15
usually coagulated and -ettled tand ”
sometimes fllteredi before 1t 15 passed
through the carbon sistem [his approach
provides ¢ degree of treatment better than
biological secondary treatment followed by

. .
("irhq{\ admrnugn The approach 1 u-etul

1N meeting temporar\!rea'mem

Nitrogen Control

Nitrogen plays a fundamental role i1n the
aquatic environment However, if excessive
amounts of nitrogen are discharged 1nto
waterways, seriouy pollution problems can
result During c(())?'ennonal biological
wastewater treatment, almost all the
nitrogen in the wastewater 1s converted
intd ammonia and.or nitrates Although
ammonia 1n wastewater has low toxicity
tor humans, it can consume ®issolved
oxygen 1n the recetving water, damage
aquatyc life, corrode copper fittings.
increase the chlorine requirements for
disinfection Un the other hand. mtra& al
high concenti ations may btoxic to
mfants ’

Ammonia nitrogen can be reduced in
concentration or removed from wastewater
by several processes- ‘Fhena preeesces are-

¢ Biological nitrification and
denitrification

¢ [.and treatment

requirement. or in cases where space 1 .
g NS g\ e PMwaical-chemical methods such a-

very hmited The process 1~ usually mo
<0ty than the biological ~eu>nddr\
processes

) o

Carbon Adsorption

—\dv;«nmge«

¢ Removal of orgamc materials
passing through biological segondars
'u‘.leallnenl p1utespes

. ® Accommodates wide variatiorns in
r flows, wastewater quality. and

concentratipAof materials
¢ Minimal spate requirement
carbon process

# Needs minimal space

In<adeantage~ , p
¢ Relatively expenane

¢ High energv requirement for carbon
regeneration

¢ Equipment for carbon regeneration
and reuse 1~ ill-suited for small pldn(
and req:x%es very careful upt-rdtor
control .

.

[
&

d—

.

ammonma stripping and -elgctive on
exchange

Brologieal Nitrification and Denutrification
L

In this process nitrogen-coftaining matter
~uch as protein i1~ broken
hio:ogical steps First, the
matter 1s converted 1nto nit}ates )
cnitrification® by providing dxygen in the
proper amount The nitrification step 1=
usually accomplished by using activated
aludge a trickling filter. or a rotating
biological contactor It may follow or be
combined with secondary treatment for the
removal of BOD This action may
accompany the biological conversion of the
nitrates 1nto nitrogen gas (demtrification:
In many cases. carrying out only the
nitnfication step may be adequate to meet
effluent requirements

-
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New biological processes that accomplish
nitrification, deqitrification, and the _
biological remoVal of phoddhorus have been
recently developed and patented. However,
%b@ processes have not yet been used
eMensively on a plant-size scale

. . -
The effictendiyof brological nitrification 1s
usually 80 to 90 percent conversion of
ammontia to nitrate. The combined
nitrif€ation-denitrification process can
remove up to 80 percent of the total
nitrogen e .

Land Treatment

[Land treatment of wastewaters can provide
molsture and nutrients necessary for crop

growth Wastewater usuatly contains
substantial amounts of nitrogen and

pho~phorus that are useful for crop
pruductlon The natural processe; remove
15 returned to the hydrologlc cycle’ The
wastewadter 1= treated on the som by slow
rate 1rrigation, overland flow. or.
infiltration-percolation

' ¢

Biological Nitrification

Ady antagg *

® Dewn and vper #8ns <imilar tu_
~econdary treatment processes

® Low sludge volumes

e Minimal air br water qualltv aide
effects [}

4 Ihsadvantages

® [arge space requirements relative
to wecondary treatment .

® Vulnerable to upsets by toxic
stapCes. equnpment failures, or

operator error

° ngh energy usage ’ )

k! .
-

“Phvsical-Chenitcal Methods

A process that removes gaseous amnmonia
from water by agitating the watd@gas N
mixture in the presence of air i alled
ammonia Strppig, Ammoni trogen 1n

) W » . ‘ . ’
L] " »

[
. -~

szzndary effluedt can be conve to - -
ammonia gas by raising the pH td high

talkaline) values The gaseous aghmonia
can then be released by passing the high
pH effluent through a stripping tower The
use of lime permits the simultaneous
coagulation of suspendett solids and the
removal of phosphorus, while at the same
time adjusting the pH for the  stripping

process K

The concentration of ammonia emitted
from the tower 15 very low — well below »
odor- levels, and does not cause air

potlution problems However, ime scaling
and energy requirements make the process *
unattractive This type of system was
abandoned at the Lake Tahoe, California,
advanced wastewgger treatment facility

o

-
-~
L 4
. -
Ammonia Stripping -, ,
Advantages , e
, @ Simple technélogy ’
® Minimal <pace requirements b
Ingadvantage.
. ® Decreased efficiency 1n cold
temperatures !
e Inoperable in freezing conditions
& Lime ~«aling 1n tower
¢ High electrical energv use .
9 - s
In selective ion exchange, {mmonium ions )
in solutien are exchanged for sodium or L4
calcium tors The process operation
resembles a water soffener, except that the . .
material belng removed 1s ammonium . - ' |
nitrogen rather than water hardness The » .
bed pust be regenerated periodically so .
‘that 1ts capacity to remove ammonia is ' o .
restoied The process i1~ very efficient It ’
can remove 95-97 percent of the ammonia . N
nitrogen ' v s
~ % * ' '
-4 N . .
. E ] s
N ' » p
- - |
N
[
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‘ ’ N Concerns About Advanced
Selective lon Exchange Treatment
Adva ) . Much thought needs to be given to the,
antages planning of advanced wastewater
e High removal efficiency treatment (AWT) svstems
-1 e immune to temperature variationg The advisory group can contribute by
\o™ o Useful fertihzer product asking the following questions at the
. - . » start of the discussions:
e Controllable process )
"o M I r o, Have community-wide options such
¢ Minimal space requirements as wastewater flow reduction and
hanged water uses been explored that
Disad chang p
:’ "';‘“g“ ] will diminish the need for AWT?
1 o Complex equipment and operations hd
emplex equip perd o Is AWT really needed to meet/Surface
* High capital costs water quality standards? '
® Disposal of waste product ,| o Has land treatment been considered *
t . as an alternative to AWT?
¢ Can the community gfford the
- on-going chemical and"energy expense
i of AWT?
e Are there sufficient disposal sites in
: a } the area for AWT sludge?
. e Will the treatment facilities have
R competent personnel for dealing with
- 9
R complfzﬁLAWT processes’
N\ e Will the community's welfare be
. endangered if an AWT process fails?
. < What recourse will the community
A ' have?. . ‘
. ]
valuation of Advanced Treatment Alternatives . .
. T’vu{ﬂ;»nl Land (apital Energsy Cperatny ( rimete,
System R Relwhiiity Requirsment o Cost Reguirement (ot Imipr
Phosphorus Removal i
('hemical precipitation H L L M H L
Biological removal L L M M- M L
Land treatment H " ' M M L H
. Nitrogen Control . .
Nitrification M L M . M M L
Ammonia stypping M L ¢ . H H H: H
lon exchange H L M L H L
L.and treatment H H M M L H
Organic Matter Rerhoval & )
{_arbon adsorption® ps H L H H H I
1 * Preferred Rating: H L L L L ‘L
A R Relattoe Ratings H H Medium M Low L
Ly
' L
. 8 7 1 4 '(
NE :
'
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: ‘ / Advanced ‘ -
Influert —» .tPrI;nal'yt S"e:(znmdea? —-—b‘ waste — g;sr'gf?ﬁ:&r; ——p Effluent
- reatmen atmen treatment q i
: \ / - ;
Solids . §
. disposal . |
Disinfection . Sludge Handling -

The last step in a treatment plant 1s
sometimes the addition of a disinfectant to
the treated wastewater to kill pathogenic
‘disease-causing bacteria and viruges This
process differs from sterihzation, wiich 1s
the killing of all Iiving organisms The
addition of chlorine gas or some other
chemrcal form of chlorine s the process
w;ost commonly used for wastewater
disinfection in the United States The
wastewatzrthen flows into a basin, where
1t 1s held for about 30 minutes to allow the
chlorine to react with the pathogens Some
concern about the formatién of chlorination
bvfproductsas potential carcinogens exists,
but the use of chlorine has proven to be a
very e%’means of*disinfecting both
wastew2Ws and water supplies

Many European countries use ozone rather
than chlorine for disinfection Ozone 1s an
energetic form of oxygen that readily
reacts with many substances In the
United States, ozone generators are used
to purify air, among other uses

-

.

In purifying wastewaters another problem

1s created — siudge handiing The siudge -+
1s nade of materials separated from the

raw wastewater It consists primartly of
organc substances and solids such a~ the
precipitates produced 1n some advanced
treatment Whatever the wastewater

process, there 15 always something that

must be burned, buried, treated for reuse.

or dxs'p'osed of in some way

EXcépt when land treatment 15 used,

her degrees of wastewater treatment
ally result in larger amounts of sludge

¥ must be handied The satisfactory

treatment and disposal of sludge can be the
stngle mwost complex and vostly vperatwon e .
a conventional wasgewater treatment /l
system Without szedge treatment, even the
best wastewater treatment process s
incomplete .

B *

The basic operations of sludge treatment

are -
&

¢ Conditioning
e Thi
® Stabilization

ning

® Dewatering

® Disposal

n

-]
n
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: Prim Secondat [ Advanced * Disinfection
Infiuent —»® treat aryt treatmenrty waste (if required) — Bffluent
' reatmen treatment
N Solids :
, disposal
- f
- Althougp v arious combinations of Another conditioning approach 1~ to heat
) equipment and proces~e- are u-ed in the ~ludge at high temperatures and
treating sludge~ the hasie alternatives are ~ pressure~ Under these conditions much
— . - feirly limited. The ultimate depo-itors of 8. hike tho-e of a presaure cooker, water
the ~ludge naterial= could be either land. bound in the =olids 1= released .
B} air ar water Current paliciec dicanurage AN
‘ ldxspo>al practices such as ocean dumping Another method invoives the appiication of
Air quality considerations require air heavv do<es of chlorine to the sludge Thi=
pollution equagment as part of the sludge 13-a relatively new approach Because of ]
ineineration process so that sludge cannot the acidic effects of the chlorine. it also
< be discharged into the air Thus, the sludge stabxhz,d‘;r.he organic sludge~
4 in some form eventually will be returned o .

-

»

E
{
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—

Sludge Conditidning .

Several methods of conditioning Sladge to

case the separation of the higuid and sohds

_ are available The principal way< involve

chemicals, or heat and pressure,

Chemical coagulants <uch as ferric
chloride, hme gr organic polymer- are
commonly used "Ash from? incinerated,
~ludge has also found use a< a cgditioning
agent These substan¢es are mixed with
the sludge just ahead of the thickening or
dewatering processa~ Chemucal sludge
conditioning 1= used at hundreds of
municipal treatment plants

.

Sludge Thickening

After the sludge has been conditioned 1t 1~
often thickened betore turther processing
Thickening 1s usually accomplished 1n one
of two ways

® Solid< are floated to the top of the hquid
Ty
® Solids dare allowed o ettle to the bottom

The goal 1s to remove as much water as
pa-sible before the final dewatering or
disposal of the sludge

\
| P
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Flotation Thickening

Advantage

® Separation of leght particies of
activated sludge from wastewater

Ihsadvantages
e Compressed air requirements
® Control difficulties .

In fiotation thickening, air under pressure
15 1njected 1nto the sludge to float solids to
the top of liquid The process typically
increases the solids centent five times
Gravity thickening, essentially a
sedxmentauon process similar to those

which.occur 1n alPsetthng tanks, allows
<ohds t settle to the bottom Gravity
thickeging also can increase primary,
siudge poiids by five times The current’
trend 1§ towards using gravity thickening,
for pritiary sludges. and flotation
thxckemng for actnated sludge The
thickehed products are then blended for
further proces~ing

o
/

Gravity Thickening

*

Adv antage M
® Simple pperation
Disadvantages '

- Occasional odor problems

& Difficulty 1n separation of lnght
particles

P

— St

T war woed
RN

Cirafitsm thickeriing

Small, rotating drum 5screens have beén
introduced recently for thickening sludge

These screens are similar to a large

kitchen strainer Polymer-conditioned
sludge 1s fed to the inside of the dpam
Water passes through the screen and 1s
returned to the wastewater, treatmerit
process The thickened sludge falls from
the open end of the strainer .

Sludge Screening ’

Advantage
. ® Small -pagé requirements

P

Disadvantage

® Require®Cdreful operational
control~

%

Sludge Stabilization

Sludge stabilization biologically breaks
down the organic solids so0 that they are
more stable less ndorous and less
putrescible!, are easter to dewater, and
have less mass If the sludge 1s to be
dewatered and burned, stabilization
normally 15 not used Many municipal
plants do not use incineration Instead they
reiy on siudge digestion to stabilize the
organic sludges before final disposal Two
basic processes are in-use anaerobic
digestion, and aerobic digestion

Anaerobic digestion involves the
breakdown of solids 1n an environment*
that 1s devoid of oxygen Most modern
anaerobic digesters use tanks in a
two-stage process In the first stage
biological digestion occurs The second
stage 1s used for storing and concentrating
the digested sludge The second-operation
may be an open tank, an unheated tdhk, or
a sludge lagoon As the organic solxds are
‘broken down by anaerobic bacterid, hquids
and gases are formed A relatively clear
liquid, called seffernatant, can be

withdrawn and recycled to the treatment /

system Methané and carbon dioxide alse
are formed The*digester ga= containing
methane 1s'a usable fuel It"s used
principally for heating the first digestion

‘ _

-

—
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tank. I also can be used for boiler and
internal combustion engines that are, in
turn, used for pumping sewage, operating -
blowers, and generating electricity. An
efficiently operating anaerobic digester
converts about 50 percent of the orgamic
sohds to hiquid and gaseoug.forms

Sludge Dewatering

Water may be extracted from sludge by
various approaches

¢ Sandbed® .

® Vacuum filters .

Advantages

® Production of a useful by-product,
methane y

® Reduces the final volume of sludge
for disposal
Dhsadvantages

® Sensitive to varlations In amounts
of sludge and toxic matenials

& Increase safety requirements

¢ Results in a supernatant with high
concentration of poliutants that must

be treated

Anaerobic Digestion .

— o Centrifuges

® Pressure filters

The_most widely used method of sludge
dewatering involves drying the sludge on
sandbeds. These beds are especially
popular 1n small plants because of their
simple operation and maintenance Thes
usually consist of a laver of sand placed
over gravel Sludge 1s drawn from the
digester. placed on the sandbed, and
allowed to stand until 1t 1s dried by

|— drainage and evaporation In good weather

the solids can be concentrated several-fold
within six weeks At that time. the siudge
“will resemble moist so1l Sandbeds are
sometimes enclosed by glazs in
greenhouse-type structures to protect the
sludge from rain, and thus <horten the

Avrobu digestion 15 accomplished by
wmecting air into the organic sludges Its
most extensive use has been in relatively
-mall activated sludge plants However it
1< recerving increased attention for larger
facilities For example, the Metropolitan
Denver Sewage Disposal District u-es
aerobic digestion for sewage flows over
104 mgd Solids reduction efficiency is
<imilar to the anaerobic processe~

Aerobic Digestion

Advantages

® Stable operation. not sensitive to
upset .
® Results 1n relatively clean

1

supernatant-
Inwadvantages '
® Requires considerable amount of
electrreity N
e [1fficulty 1n thickening ~ohids by
. gravity settling ’
® (Generate? no u-eful product ~uch a-
methane
.
i - 1 .

drving period This arrangement 1= also a
farm of solar heater .

As the number of secondary treatment
facilrties grow. the use of more compact

- and more efficient mechanical-dewatering
systems 1s Increasing These systems
include vacuum filters. cgntrxfquC. ang
pressure filters’

/
Sandbed Dewd&tering
Advantages

e Simple opémons N .
L
® Low energy usage

[y

hsadvantages

L

® High <pace requirement

e Vulnerable to weather
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A tacuum filter consists of a cylihdrical
drum covered with a filter medium or
fabric, which rotates partially submerged
in g vat of conditioned sludge* A vacuum 1is
appyed inside the drum to extract water,
leaving behind the sohds, called filter cake,
on the filter medium Vacuum filtration of*
sludge results 1n a sludge cake dry enough
for disposal #h a landfill, or by application
to the land as a relatlvelv drv sotl
conditioner 2

.

Vacuum filtration 1s the most popular
mechanical sludge-dewatering method for
municipalities, with over 1,500
installations Whilé this method requires
more >killed operation than a drying bed,
it ha~ the advantages of occupying much
.less space and being more controllable

Vacuum Filtration
| Advantages

e Not vuinerable to weather

® smalfl space requirement~

!)Hadvnmag(»'/ Ps
o Skilled operation~ requirements

e High electrical energy consumption

( entrifuge~ are al=u a popular me#ns of
dewatering municipal sludges A centrifuge

we= centrifugal force to separate sludge
~ods from the hquid Polymers used for
sludge conditioning are also injected into
the centrifuge The solids are ~pun to the
autside of a bowl from which they are
scraped The hiquid 1s returned to the head
of the facihty for further treatment

Centrifugation

Advantages
e Minimal space needs

e Large separatipnal forces for small
particles

e Not vulnerable to weather effects
] Rel;;\txvely odor-free opergtion
Disadvantage

e Extensive maintenance
regquirements

b
Pressure filtration 1~ also an effective
means of ~ludge dewatering that 1s finding
increased use 1n the United States Sludge
1< dewatered hy pumping 1t at high
pressure through a filter or a belt running
between rollers A verv dry sludge calte
results Although popular 1in Europe for
vear<. presstre filtration only recentiy has
andergone extensive use 1n the United
States Interest has been spurred by recent
improvements 1n equipment However the
capital co-ts are high "

Ultimate Disposal .

Several options exist for'the final disposal
of sludge Sométimes 1t can be used as a
o1l sonditioner or low-grade fertihzer It
al=o may be hurned or disposed of through
wet air oxidation

%

Fertilizer and Sotl Conditioner

Municipal slydge tontains essentia] plant
nutrients and u<eful trace elements It
thus has potential a3 a fertilizer or soil
conditioner Before ~erving these uses, the
sludge 18 usually ~tubilized by digestion or
<ome othet _proce~ to control
microorganism= and ogors After
stabihization. the sludge can be u?ﬁ- a
fertihizer or »o1l conditioner in several
alternative forms

e Liquid sludge directly from the

" <tabilization process

o Dewatered \ludgg .
e Dewatered and dried ~ludge
e ( omposted sludge .

’
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Many mumgpalities apply liquid sludge to
croplands. This sludge is not used for root
crops or crops consumed raw by people
because of health considerations M is
frequently used for pastureland or corn,
wheat. and forage trops Small towns often
haul the sludge in trueks that also spread
the sludge on the land. Large cities usually
find pumping the sludge through pipelines
to the disposal sites to be the cheapest
method of sludge transportation

To reduce the volume of material handled,
dewatering 1s-sometimes used before
applying the sludge to the land. In small
treatment plants, sludge removed from
drying beds 1s often stockpiled for use by
the community or by local citizens Larger
cities may use mechanical dewatering
systems, with'the sludge cake hauled to
the disposal sites where 1t 1s plowed 1nto
the ground —

The drying of dewatered skudge by heat
further reduces the volume Severai major
U S cities, including Houston and
Milwaukee, dry their sludge for use as a
~o1l conditioner

.

Sludge Reduction
If sludge use as a so1l conditioner 1s .
impractical. or if a land site 1s not suitable
for the di~posal ot dewatered sludge,
communities may turn to the alternative of
sludge reducton Sludge reduction involves
decreasing the mass of solids through
methods such as incineration and wet air
oxidation

“
[ncineration completely evaporates t
moisture 1n the sludge. and burns the
organic -olids to an ash To minimize the
amount of fuel used. the sludge must be
dried as completely as posslble before
incineration Incinerators have the
advantage of small space requirements, hut
suffer from long start-up period~ complex

- operations. and high energy cost<”

* A
v [

Incineration

Advantages

o Almost complete destruction of '
sludge i

e Small space requirement  ~

Disadvantages

e High capital cost
° ngh fuel cost

e Extensive maintenance
requirements

e Air pollution potential

.

The wet air oxtdation process is based on
the principie that a substance capable of
burning can he broken down 1n the
presence of v&ry hot water under pressure
The oxidized solids-and hquid can be
“separated by setthing. vacuum filtrationggr
centrifugation ng

$
4
Wet Air Oxidation
Advantage
.
e Very small space requirement
Dsadvantages
e High cap:ital cost
. Hl(Fhly-Sk]”ed operators needed to
handle maintenance and safety
< problems
® Produces highly pofluted hquid that
must be recycled or treated .
»
( »
33 .
-, .
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Advanced Treatment Sludges
The chemical coagulation-sedimentation

produces large volumes of chemical
sludges No other advanced process creates
a significant sludge problem If lime s
used as a coagulant, the sludge can be
dewatered by the usual separation
techniques tvacuum filters, centrifuges, P
and filter presses) The sludge can then be
passed through an incineralor 1n a process
cajled recalcining This process drives off
water and carbon dioxide, leaving behind a
reusabie form of lime. This method reduces
both the amount of new lime that must be
purchased as well as the volume of

residues for final disposal The lime sludge

1~ dewatéred and buried in cases where

. rec:ﬂcnmng i~ too expensne

If ~alts of iron or aluminum. such as alum

or ferric chloride. are used as the coagulant.
!_hc:;e rhaminnalc at thic tima cannat ha

CROMICAa.Es QL Lailh Qe Lannier =2

recovered and reused for phosphorus
removal* These sludges, then, are

, dewatered. with the same alternatives for

Ve

disposal as the organic sludges from
~ccondary treatment
1]

Planning for Sludge
Dispodal

In facility planning, sludge disposal is
often ignored during the initial
evaluation of wastewater treatment
alternatives — a disastrous mistake.

- The monetary cost of sludge disposal

about equals the cost of treating the
wastewater alone. Relevant questions
for advisory groups include: ;

® What effluent and/or sludge quality is

‘needed for the long-term use of

*qmsal techniques? o

® What are the sludge dlsposel options
and their related costs?

® How will the disposal techniques
affect the environment?

® Does the choice match the
preferences of the community?

Land application is a good alternative
for sigdge disposal. However, potential
hazards exist when joint industrial-

municipal treatment is used. Industrial

wastes may contain heavy metals or
other toxic substances that limit the
disposal of sludge on land. Properly
process 1n advanced waste treatment \fon&oned sludge may be applied to

and without problems developing. The

advisory group may help locate
available land disposal sites, and lead

_ public discussian of the best method of
sludge dlsposa;)?‘

or the commumiy

Selection of Processes

The array of treatment processes 1s
extensive A major portion of facility .
planning involves choosing one of them

Over a hundred different techniques,'
options, and processes exist for wastewater
treatment. In determining the best solution
to a wastewater problem these
aiternauves should be evaiuated carefuliy
in hight of speaific local conditions Among
the factors that should be considered are

® Wastewater amount and characteristics
rdomestic commercial. and industrial upes!

e Effluent requu:ements
® Environmental effects
® Public.acceptance
® Resource consumption
e Sludge hdndlmg‘

® Proces~ complexity. rehability. and
flexibility

IS

¢ Implementation capability

® Monetary costs

The bottom line for most people 15 how
much a svstem costs Both nonmonetary
and monetary costs are involved
Environmental. social, and indirect effects
such as land development are the principal
nonmonetary conslderdtlons Monetary
costs consist mainly of capital, operations,
replacement. and management
expenditures The costs shou)d be
presented in a furm that has meaning for
the taxpayer, such as dollars per household
per year These costs. especially for
operations, are increasing rapidly due to
escalating energy costs
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Enuvironmental Pollution Control Alternaties: Municipal Wastewater Publi®on .
Number EPA-625/5-76-012. Washington, DC. US Environmental Protection Agency, :

May 1976 79 pp Order Number 5012 .

This document 1s an excelle n-technical discussion of available municipal

wastewater treatment processes. It describes the processes,.gives costs and

energy requirements, and discusses their efffiency, advantages, and :
disadvantages. It 1s available from CERI, Technology Transfer, U S. T
Environmental Protection Agency, Cincinnati, OH 45268. Give the order

number and publication title when ordering

Innacative and Alternative Technology Assessment Ménual MCD-53 Washington, DC
_U S Environmental Protection Agenty, September, 1978 388 pp

This document contains fact sheets for 117 different wastewater treatment
process variations Each fact sheet describes a process and 1ts medifications 1t
discusses technolagy <tatus, apphications, hmitations, equipment manufacturers
thist only). environmental impacts, and references. Process diagrams and costs
are also given It 1s available from the General Services Admswistration, -
Centralized Mailing List Services, Bullding 41, Denver Federal Genter, Denver.
CO 80225 Give the document number MCD-53 and the title when ordering

Proceedings from National Conferences on Shopping for Sewage Treatment How Tao Get
the Best Bargain for Your Community or Home Draft Washington, DC U S . :
Enviranmental Protection Agency. April and June 1978 120 pp

This document 1s a collection of sgall papers presented at two conferences in
Denver, CO, and Washington, DC The papers mainly pertain to wastewater
treatment technologies, and citizen involvement 1n the facilities planning
process Brief comments concerping other topics are also included It 1s availabie
from the Office of Water Program Operations, U S Environmental Protection
Agency, Washington, DC 20460 )

VanNote. Robert H et al A Guide to the Selection of Cost-Effectice Wastewater Treatment
Systems Pubhication Number EPA-430 9-75-002 Washington, DC Office of Water
Programs Operations, US Environmental Protection Agency. July 1975 228pp Order
Number PB-244-417 2BE

L]

Thi~ document pre~ents information which can be used to determine the
alternative municipal wastewater treatment schemes that will meet specific ..
effluent guidelines Procedures and information which can be used 1n ,
determining the codt of each alternat:ve are also given It costs $28 a copy, a 15
percent discount 1s given for wrders of 20 or more copies -It can be ordered ‘rom
the National! Technical Information Service, 5285 Port Roval Road, Springfield.
VA 22161 '
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Chapter 6

Small S'y‘stem's o .

Charles A Cole v

)

Small is Big

What would you say if your home
wastewater treatment system cost $¥0.000”
That's the individual household cdst of
<ome recent municipal wastewater
treatment systems Even though these
svstems are largely subsidized by federal
grants; that’s still a lot of money You
would probably answer that an onsite
system wouldn’t cost that much ahd, if you
live in a community that 1s not densely

- developed, vou'd be right' -

t

Annual hgusehold sewer fees exceeding
$200, 8300, or even $500 occur 1n some
small communities These high costs are
due to debt retirement expenses for
extensive sewer collection systems. or
operation and management of sophisticated
treatment plants They can lead to political
upheavals, confrontations at public
meetings. injunctions, suits, and refusals to
connect onto sewer systems .

A T o
In addition to the potential for cost saving,
there are also.many environmental

* beneflw of onsite treatment On&;s
recharge

keeping water 1n the local,area
the groundwater In addition to lowering
water and sewer bills, small systems can
help to prevent urban sprawl, preserve
prime farmland, conserve energy, and savé
materials | ) ~
In 1940 about half of the United States

pulation was sewered In 1977 the

ount had increased to 71 percent This
trend led people to behieve that ondite
systems were antiquated In addition, poor
design. installation, and maintenance of
many onsite systems cgused’ fatlures,
However, the extremely | rge per capita
costs of many central systtms are causing
communities to take a serious look at
small-scale’smlutions With proper

) ]
o r -

. ' ‘ 4

planning, design, construction. and
maintenance these systems can work under
many circumétances

+

Alternatives

Small wastew ater ¥Wstéms may or may not
be appropria'te, depending upon the Y
characteristics of the community
Treatment alternatives include. but are not
limited to, approaches using septic tanks
and sotl absorption systems. aerobic
treatment tanks. sand beds, sand mounds,
evaporation and evapotranspiration beds,
waterless toilets, onsite récycle systems,
and cluster systems Alternatives for
collecting and transp®ting wastewaters
are small-diameter gravity sewers?
pressure sewers, and vacuum sewers -

‘These systems for small wastewater flows

may qualify for federal grants under
Section 201 of the Clean Water Act of 1977

In foe! fhm may represent glternative
in fact, U ep? ntaite?

technologzes whick will increase the feder
share of construrfion costs by ten percenij
from 75 to 85 percent States are requir
to set aside two perdnt of the federal
construction grant allotmeft to fund «
mnovativé and alternative projects The
Clean Water Act also requires states with
rural populations of 25 percent or more to”
-set aside four percent of their construction
grant allotment for small communities In
addition to individual treatment and
alternative collection systems, septage
isolids 1n septic tanks) treatment qualifies
as an alternativ& technology These options
are eligible for a 15 percent cox
preference, meaning théy can cdst 1 15
times more than the most cost-effective
conventional system and still receive 85
percent federal funding Fundihg for any .
of these individual or onsite- systenis must
g0 t,o/d‘puhhc organization

LN
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Onsite Technologies

® Sepjc tanks and soil absorption

systems ¢

o Aerobic treatment tanks

Sand filters

Mound systems

Evapotranspiration beds

Evaporation beds

o Waterless toilets and greywater
' systems N

.. o Ongsite recycle systems N
! '0 Cluster systems *

-

i Septage Treatment and Disposal

® Septage treatment
+  (Aerated lagoon, anaerobic-aerobic
processes, composting, chemical
treatment)

" ¢ ® Septage disposal

' (Land spreading. subsurface
application, burnial’

Collection and Transport

e (Gravity sewers
e Pressure sewers

.
: e Vacuum sewers ’ /

S
vi

Onsite and Small-System
‘Technologies

. In home$ each person on the average

. generates 50 to 70 gallons of wastewater
pet day This wastewater can be disposed
of by either central tréatment works or by
onsite facilities

Onsite systéms include treatment followed _,

by disposal The treatment consists of
primary. secondary, and sometimes
advanced stages similar to those of a ~
central facility The most prevalent onsite

"%« method 1s the septic system, which

Absorption Field ( Trench)

Distribution Box

Septic Tank

Unew avated

. N\

!

r} B + r -
* ¥ 4 . ) - . l .
T 4 consists of a septic tank and soil absorption
. Common Small-System tield The septic tank usually accomplishes
Alternatives primary treatment or sedimentation A/soil,

absorption field carres out the secondary
treatment and disposes of the water
Higher levels of treatment are gained by
the use of sand filters, and are usually
mandatory for discharges into surface
waters The following paragraphs look at
the septic tank, as well as other types of
onsitenand small community systems

Septic Tank and Soil Absorption
Systems .

Household wastes pass from the house into
a large water-tight tank where ~olid~
separate from the hquid. The suviids
isludge) that settle to the bottom decav

" over many months The remaining hquid

teffluent) flows from the tank 1nto an
absorption field tdrainage bed!, where 1t 15
disposed of through perforated pipe~ Soil
bacteria decompose the organic wastes left
in'the hquid [rfa propérly operating
svstem most pollutants are removed fram
thewater before 1t seeps Into the
groundwater or surface water This process
1s called leaching Systems which are
properly installed 1n good <oil- will operate
satisfactorily for twenty or more vears )

Septic System Management

The primary considerations in deciding the
locatinn of an ahsorption field are the soil
profile {layers’, imiting 7one flow
barriers), and soil permeabiiity ‘seepage
rate) The soil profile should be analyzed

by a person knowledgeable 1n soil science
§1e sotl should be neither too tight tclayi,
®or too porous tgravel) At the time of the
profile analysis, the limiting zones such as
impervious clay or rock should be
determined Contamination of the
groundwater occurs 1if the effluent does not
come into contact with an adequate
amount of soil In addition, 1f impervious
layers occur in the immediate vicinity of
the absorption field. untreated sewage will
rise to the surfac€ and cause health or
nuisance problems The perc or
percolation test 18 a popular way to
evaluate soil permeabihty, but 1t alone 1s

. not an adequate measure of site suitabihity

' '
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.removed from the tank Pu

”
Some rules of thumb are' keep systems a
minimuin of 50 feet from surface water,
100 feet from wells, and ten feet from

building and property lines. On parcels

"that have both wellstand septic tanks, a
“ roinimum lot size of dne acre 1s often

recommendé&d, even with soils most -
suitable for onsite systems Site standards
and codes vary amang Lhe states and
localities

Design and [nstallation -

The size of-septic tanks and absorption
fields depends on the number of persons’
using the system The number of bedrooms
15 a good approximation Typically. a
four-bedroom house has a septic “tank of
1.000 gallons capacity The size of the
aBsorption field depends on the soil profile,
Iimiting zone, and percolation rate One
thousand square feet of surface area 1s°
tvpical for a four bedroom house and clay
sotls The field 15 usually atdeast 24 inches
above groundwater or the impervious zone,
and 15 covered with at least six inches of
soil During installation every effort must
be made to prevent compaction of the soil
Compacted sotl blocks or slows down the
flow of wastewater into the so1l

Operution and Maintenance

In many places the homeowner has the *
responsibility of maintaining a septic
system This pattern 1s changing, and 1f

. septic systems are to qualify for federal

funding a public body must apply for the
grant and take the respon cnbzhty for the
proper maintenance

The septic tank 1s periodically emptied of
accumulated solids The ttming varies with
the use and amount of non-sanitary wastes
that are generated For example, garbage
grinders add considerable wastes and
should neot be used Thesasolids can clog
the absorptior field 1f th’;m not properly

Mng the septic
tank 1s necessary. at least every two to four
years One possibility for disposajis an
existing sewage treatment plant tHat 13
equipped to handle the extra load Septage
has an extremely high organic content, and
may overload a plant or cause odors
Serious consideration should also be given
to the separate treatment and disposal of
septage Facrlities to treat septage are
eligible for federal funding

System Rehabulitation

'The surfacing of septic tank effluent on, or
near, an absorption field usually indicates
failure of the field The effluent creates a
soft spot and promotes vigorous plant
growth Odors or a liquid stream from the
failed system may be present. Several
approachesdfor dealing with these
absorption fiedd failures include

® Water conservation
¢ Hydrogen peroxide treatment

¢ New individual or communm’ absorption

tield x

Water conservation 1s the first approach
Conservation reduces the waste load on the
system, as wel] as rests the bed At the
same time, pumping the septic tank
removes sqllda that contribute 3o clogging
An empty septic tank provides several days
of rest for the absorpuon field until the
tank fills up again

Another optjon involves hvdro%en peroxide
treatment of the absorption field to remove

.so01l surface clogging However, this

alternative requires very careful
preparation and analysis of the site An
add:itional approach 1s to construct a new
onsite absorption field, allowing the old
bed to rest and rejuvenate -The old bed
then_may be-aiternated with the new one
on a periodic basis Dual absorption fields,
even for new houses, are used in m
locations such as Fairfax County, Virginua

Aerobic Treatment Tanks

Aercbic treatment uses air to increase the
breakdown of organic matter by hacteria
It depends on oxygen 1n canttast to

septic systems which, require rfo oxygen
Aérobic treatment replaces the septic tank,
and uses a Smaller absorption bed With
further treatment. such as sand filtration
and disinfection, gffluent from aerobic

Cross ~section dwgram of
an absorption field

\
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systems cdn be discharged-into surface
waters in some states. This option

processes wastewater similar to secondary |

treatment at a ¢entral treatment plant
Aerobic systems have costs for electricity,
equipment, and maintenarice In addition
installation is twoto three times more
costly than stc systems

- Sand Filters ~ .

»

Bgy#nt from aerobic systems may be

Mound Systems

Onsite dispdgal 1s often himited by
inadequate soils, shallow bedrock. or
groundwater In mound systems, two feet
of sandy soil 1s placed over the original sou}
surface An absorption’bed is then
constructed on top, creating a mound It
thus 1s strmlar to subsurface gbsorption
beds used for septic tank effluents It
avoids a high water table or other
unfavorable conditiony Sand mounds are
expensive to install, but provide treatment

cleaned using sand as-the filter material . on sifes where soils are inadequate This

Several variations of sand filters mclude
the burjed sand filter, the recirculating
sand filter. and the intermittent filter The
buried sand filter usually performs well,
and requires minimal operation and
maintenance The recirculating and .
intermittent sand filters provide more even
distribution of the effluent onto the sand
However, equipment with moving parts or
stphons 1s involved. which needs gdod
maintenance. Sand filters are also used
with effluent from septic tanks in some
locations S
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method 1s especially useful 1n areas of New

England and the northern Midwest '

0

Evapotranspiration and
- Evaporation Beds’

Onsite altermatives to subsurface di~po~al
include e_vapojratlon and evapotranspiration
Bed- transpiration i~ the giving oft of o

» plant ~ moisture through the leave<: Thev
.are options 1n areas where geological or
physical constraints occur, or groundwater
contamination 1s posstble The beds are
hiried with plastic or other waterproof
material Water evaporates or transpires
since the plastic liner prevents 1ts
downward movement These beds are us~ed
for Vear-round residence~ 1n areas of the
country where highvevaporation and
transpiration rates occur. ~uch as the
Southwest However. they are usable for
summer vacation homes in other parts of
the country

S A peeprot L
Exwting Son Yyarerprnotl
.. R

Evapotranspiration bed for use with septic or
aerobhic tank
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Waterless Toilets and &
Greywater Systems
)

Residential wastewater consists of toilet
wastes tblackwateri-and other wastes
(greywater) However, some tdilet systems
do not use water to carry wastes Waterless
' tollets are gaihing acceptance for
construction sites, commercial
installations, resorts, and vacation homes |
They are used ncreasingly in year-round
homes Hpwever, widespread residen}al
use lags bgcause thegk toilets off equire
changes 1n the habits of users Some types
«Cumposting toilets) prgduce humus or soil
conditioners Installation costs of most
waterless toilets are low, but costs increase
when a disposal system for the greywater
1> added Operational costs may be high
due to energy consumption or
ma:ntenance Since 40 percent of
-residentizl wastewater originates from the
toilet, waterless totlets have much
potential for water conservation

Greywater 1s low 1n organic and bacterial
pollutants as compared to toilet wdstes
Nevertheless, 1t can cause health and
nuisance problemss and needs seme sort of
treatment and disposal Some states
require similar treatment and disposal for,
hoth grevwater and toilet wastewater

. +

QOnsite Recycle Systems

Numerous water recycle alternatives are
alsu possible 11! the homé One type uses
bathing and laundsv wastewaters for *

i i

,
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flushing toilets. Anotherﬁc}cl/es
wastewater for iandsgape irregation
Commercial systems are available fer
special toilet and washbasin installations
Onsite recycle systems reduce wastewater
flows by-about one-third
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Cluster “sstem u huwe ~several homes share a common
K

treutment and disposal system

-

Cluster Systems . ‘

A relatwely\&cent innovation 1s the

‘cluster system, a community form of onsite [/
disposal This.alternative 1s considered

where space: or soils are irfadeguate for -
onsite absorption fields Seve%%I
arrangements are possible The effluent

Gom several houses 1s conveyed to a small .
central treatment facihty and absorption '
field Houses can have onsite septic or

aerobic tanks, with‘the effluent transported

to a common absorption field Clusters of
houses can also use other alternative

svstems such as pressure and vacuum

sewers and sewage treatment lagoons

Cluster arrangements are a relatively

recent developmenti However, they are
being used 1in many locations
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Septage Treatment and D Disposal

Solids (septage) removed from the
treatment tanks must be disposed of
satisfactorily to prevent pollution and
health hazards A common method 1n the
past has been to spread the septage on’
land New regulations often require '
pretreatment of the septage and control
access to the site during and after disposal
by thiy method Another approach invulves
dumpjng the solids into a remote section of
a central collection system This practice 18
usually itlegal Such irregular waste loads
upset some treatment processes, and may
cause poor operation of the facilities

Present methods of disposal often utihize a
central treatment facility under controlled
practices The disposal processe~ include
aerated holding tanks and odor contryl
systems The wastes are dischargedyto the »
plant during low flow periods to cau\e
minimal 1mpact on normal wastewatdr
treatment

L .
Separate septage treatment facilities may
use aerated lagoons. anaerobic-aerobic
processes, chemical treatment, and
composting In aerobic composting, septage
1s. mixed with dry organic matter té control |
moisture and to permit aeration

4

Many éLdLes today regulate ~eptage
haulmg, treatment, and disposal

:

. Onsite System Costs®

. J .
RURLT /1

bepuc t4nk-soil absorption field

with rprvrlo <system

Septic tank-sand mound

| uc tank—evapotranspxratxon

&\ b ecycle system

Aerobxc treatment-
surface discharge

i Aerdbic treatment-soil
ahsorption system
Incineratin
greywater mposal

Composting tollet thhout
greywater dx%Posal

Onl recirculating totlet

toilet without _

without greywater disposal

Corts of on-tte trectment und diposal 1n 1978 f

Nttra A Nunnal

Convtrne (o Moty e
[y Yot
$1,000-3,000 $ 10-15
$1 775
& $3.900 * $45
$4900  © $ 105
$3.600

$165-330

82 500-5700

rd i l‘
\$1.700-5,500 3 65225 | l

) ;

$ 600-1,000 ., $ 85-19h 3

0 ‘ Ty

¢ N -l

$ 700-1,200 $98 ‘

. $4.000-6.000 $265 '

\ L4 -
’

Onsite System Costs

Savings 1n operation and management
(O&M) costs are a major incentive for
installing onsite or small systems The  °
O&M costs of smgll systems are not
insignificant, but they are usually cheaper
thén Yhose of a central facihty East’
Ryvegate,'Vermont, ts a small communutv of

. 140 persons 1n the Connecticut Rer

Vuhev In 1977 the annual O&M costs ofa
conventional central treatment syvstem uere
estimated to be a total of $6,100 By
comparison, O&M cost estimates for small
systems for the entire communuty varied
from $900 for onsite treatmen. to $2,000 for
cluster systems

The costs of the various onsite alternatives
depend upon the complexity of the systems
and the local conditions Average
construction costs in 1978 ranged from
$800 for an incingrating toilet without
grevwater d1<p<'i to $5.250 for an ol
recirculating toi Under spme conditiongs,
~mal) system alternatives may be more
expensne than a central treatment system
Annual operation and management costs-
showed even wider differences. from $12 to
$265 Monetary costs, of course, must be
assessed with environmental and <ocial
considerations [t 1s crucial to determine
whether the svetems will work under the
extsting conditions, and whether the users
of the system can a’ford to properly operate

- and maintain them

Construction funding for a small
wastéWwater treatment svstem can come
from local bonds the ('on-tructmn Grants

Admxmqtrauon the Economlc
Development Admlnlstratlon, the
Department of Housing and Urbgn
Development, the Community Services
Adminmistration, and some state programs

4

Onsite dxs‘osal systems, Including septage,
treatment, are considered alternative ,
technologies under the Construction
Grants Program, and are eligible for 85
percent federal funding Conventional .
methods can qualify for only 75 percent
federal funds This increase for alternative
techfnologies can reduce local costs by 40
percent as compared to.a conventional
system

The advnso}'y group should make sure
that onsite alternatives are being
adequately evaluated.
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In order to obtain federal fundihg small
communities mubst consider onsite
treatment and disposal, even if they are
not chosen 'as the main methods. This
consideration takes place during -
preparation of the facility plan. The
advispry group can play an important
role in ensuring that small system
alternatives are examined. Even before
{the alternatives are evaluated, however,
a very important task is done: the
identification of problem areas in the
community.
AJ
Communities with problems from
existing onsite disposal systems should
not aiftomatically abandon the N
malfunctipning systems. Often only ‘8
few onsite problems in a whole
residential development will wrongly

. label the area for central sewage

treatment. Many onsite facilities can be
renovated ‘or rebuilt using federal grant
funds. An advis group can be sure
that the problems and needs are
accurately identified early in facility
planning. Local health officials and
public records can be used to check on
groundwater pollution, health hazards,
orpuisances. Only after verifying the
extentof the prohlem should decisions be
maqde regarding the types of systems to be
considered.

»
i

b

Program Management

In 4ddition to gosts and site constraints !
kev factors are gommunity attitudegs and
local regufdtlons Man_y localities do not
EllC\.llVClV lCKUldLC LII\C \.Ullbtl ULLIUH anu
matmntenagge of on~ite systems Other
communities prohibit the use of innovative
approaches such as recvcle systems and”
waterfen~ tollets These policies must |
change 1if federal funds are to be used

The advisory group must consider these
constraints when eva]uaung
alternatives. P

If oncte dwposai 15 chosen and federal
construction funds are received, long-term
operation and management must be

. provided An institutional agd

‘administrative structure must exist, or
must be et up to manage these systems
Actual work can be accomplished by
contracts, or agreements with an adjacent
community or some other group Howewer,,

1t 1stthe gFantee that must wee that

adequate operation and’ management are
accumplished Ah existing wastewater
treatment authority i~ the most obvious

.

A |

rRequn'ements of Onsité Technologiesy *

e — - e

'
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* ‘ Convtruction O & \W Stte L liniate 1 ngran
i Method - oty Costs Lamitations Need T
C .
| Septic tanks and L L’ H L
| so1l absorption
i ﬁelds -~ .
. Cluster systems M. M M Lo
i . ~ 3
. Aerobic treatment H \H M H
* tanks f' .
Sand beds ~ " M L M I
v
t Mound systems H L M L k
Evapotranspiration M L H -1
systems .
Waterless toilet~ H M J M M
and grey water
systems . -
Onsite recycle H M I M
_ sy~tem~ -, | . f .
Aor I Lo M Medion H Hih . y
() & M tunds for_operation nd munagement
] 1
¥ ’ * i
choice Regardless of the type of Structure.
public educatlon must be included as part ot
of the managgment 3 ,
"A permit prngﬁ;m 18 one way to control
~eptic tanks and other small systems 4
. Permits should cover the 1ssues of siting,
desngn enstallation, mspeetion, and
pumpmg Pegsonnelin kev roles — - . .
Ancs r\’v\r\"(- huilders, insoectors A antnon
ML b AN 3y Aaa0 Aty uAAu a\,yvu
haulers — should be trained and licensed «
! [y
Finally, water consérvation should be .
. encouraged, or better vet, mandated fors
onsite dispesal Water conservation permits
onsite disposal 1n many areas in which
normal flows would create problems THe ’
local and state regulatory agencies may
hawve water conservation programs, .
requirements, or ordinances for onsite .
disposal : N ’
The advisory group should explore -
these possibilities during facility .
planning.
. . . 1,
-9
. . s A )
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Onsxte Considerations in
Facility Planning -

! What are the problem areas?

How severe are t‘he problems’ l
sewage entering surface waters? Is
groundwater pollution a problem?

Lk

What are the lund use patterns”

.

What are the population projections?

' Is repair or replacement a possibility?
What areds should be sewered, if any”
1 How will septage be treated’

. What options exist for maintaining

onsitedreatment” ¢ <
*

Are ordinances or health code changes
needed” Will these 1nvolve changes in
iocai government”

What do the various onsite systems
cost, particularly 1n relation to central
¥ factlities”

-

v
'

[

-

Sewage Collection and *
Transport : .

When wastewater can not be treated
onsite, some type of sewer system must be
“used to {rapsport the wastewater to a _
proper treatment’facihty The usual
gravity sewers transport sewage);y simply
perthitting wastewaters to flow down
sldpes Since these sewers drain all
residences, they must constantly drop 1n
height, utithzing sewage hft stations 1f
necessary This can cause severe
environmental damage during
«construction. Conventional sewers also are™
very expensive to construct where high

water tables and rocky terrain exist In .

addition, conventional sewers ofterr are not
eligible for federa):funding

It 1s not always necessary to use large >
conyentional gravity sewers There are
three alternatives for small communities
¢ Small-diameter pressure sewers

e Vacuum sewers

e Small-diameter gravity sewers

.
.

4

. " ’
Small-Diameter Pressure Sewers .

Wide use of pressure sewers for pumping
flows from individual households is just
beginning, therefore experience 1s hmited.
dn the latter 1970’s, the EPA sponsored”
detailed evaluations of pressure sewer
systems in Albany, New York, Phoenixuille,
Pennsylvania; Grandview Lake, Indiana,
and Bend, Oregort Based upon these

studies, funding for this type of systém will.

.

be provided through Section 201
construction grants. ‘

<

System Description

A presstire sewer system is the reverse of a
water distribution system A water
distrrbutioff system has one pressure inlet
- and many outlets, while a pressure ~ewer
has many pressure inlets and ore. outlet

I‘v.o major types of small-diameter

+ pressure syst€ms are possible (Jne uses a
grinter pump, and the other has a‘septic
tank followed by an effluent pump
Differences also exist 1n the design of the

"« collection pipe. and the amount of
treatment for the pollutants Neither
system requwes any modification to
household plumbing ’

An 1nstallation wthut a septic tank
involves a grinder pump to break down
}i?e solids, and sends the wasté through

small-diameter sewer system The
dpproach using a septic tank has only a
st\andard sump pump

Both systems need a storage capacity of at
least 200 gallons for emergency use 1n case
of pump breakdown or electrical failure

| rressure Sewer Piasin Fibe
to Treatmc#/v £ Disposal

5

\_.r.—CmndG. Pump

-, ‘

Storage Tank

(rinder ptemp nstablation for ue with a
pressure sewer <ystem
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Costs i /
)

Svstems that use numerous presshﬁ-
facihties with associated mechanical -
equipment and electrical sensors need

*  careful maintenance The operation and
management (O&M)-of the septic tanks,
pre:?lnzatlon units, and sewers are
usudlly handled by a public agency
Historical O&M cost 1nformation for *
pressure systems 1s sparse However,,
potentially large savings exist At eight
demonstration sites the sayings for .
pressure sewers as compaged to ..
conventional sewers range from 24 percent
to a hefty 83 percent' These savings, 1n
general, result from reduced excavation
coats The Albany, New York, Phoenixuille,
Pennsvlitnia, and Grandview Lake,

« bndiana, demonstration projects kept

» * detaded records High initial maintenance
was required until the problems were
worked out Thereafter, minimal efforts
were meeded Glidg-Idlevld Park, Oregon, a
toun of 2,500 persons, found a
small-diameter pressure system to reduce .
overall annual estimated costs by about 50
percent compared to a gravity system

The environmental benefits of pressure
systems are great During 1nswlla}aon\
there 15 considerably less disturbance to
the residents. and less disruption of the
terrain Sewer overflows during dperations
are less frequent compared to gravity
sewers Infiltration and inflow, prevalent
n conventlongl gravity sewer systems, are
virtually non-existent in pressure systpms
T'hi- can greatly reduce the amount of
wastewdter which must be trbated *°

Septc Tank Storage Tank

; Mﬁ 1'% or/Lavqev

Piastic Pipe

Pump .—

Fd

' >
, Septuc tank effluent pump installation for u.e
with a pressure seuer system

e

Small;Diameter Pressure
Sewers

..

Advantages -

. ® Nounfiltration or inflow '

.

® Low costs due to 1nexpensive plastic
pipe and shallow 1nstallation depths

Y
« ® Suitabihity for hilly tertain, rock
outcrops; and high water tables

e Useful where poptlation density 1s
low .

Y

e less disruption of terrain

Disadvantages

® Operafion and maintenance costs
because of grinders and pumps

e Higher treatment requirements due
to concentrated wastes

-

U

4 -
JAdvantages of Pressure Sewers

Pressure sewer svstems are a viable
alternative technobegy They should be
considered by the grantee 1n any v
cost-effectiveness analysis of,alternative
wastewater managemeént syftems in rural
and suburban communities

>
Pressure sewers offer advantages over
conventicnal gravity sewers in areas -
where . S

$ Pupuiation densfiy s jow

.® Severe rocky conditions exist
4

® High groundwater or unstable aolls
prevall )
. Stiep and/or varied terrain 1s present

The benefits of pressure sewers are lower
capital costs, fewer environmental
drawbacks, and significanfly shorter
construction times as compared to
conventional gravity sewers However,
good management of the system after
installation 1s an ahsolute necessity for

effective pressure ~ewers
n

.

ey




ERIC

Aruitoxt provided by Eic:

Svstem Description

Vacuum Sewers

-, .
Yacuum sewers are another alternative for
+ wastewater transport 1n small

communities. Vacuum collection systems

swere patented jn United States as early as

1888. However, their first commercial
application was in Sweden 1n 1959. \
Currently, several firms in the United
States art marketing equipment for
residential systems. Modified

grauvity-vacuum systems are used in

residential developments near Alexandria,
Virginia, Fort Myers,*Florda, and
Mathews Courthouse, Virginia

.

.

All vacuum systems depend on a central

source that constantly maintaing a vacuum

on small-diameter collection pipes Air
pushes the wastes 1nto the vacuum line
either at the digposal hxtuxe% orata-
common gravity collection point in the
~ystem Some systems handle the
blackwater (tollet waste) separately from
the greywater (bathing, washmg?
kitchen waste) ‘A collection tank then
separates the wastewater from the air »
When sufficient iquid accumulates 1n a
tank, a sewage pump delivers the
accumulated sewage to a tre\atment sfte

Vacuum toilets offer great potential for
water conseérvation The amount of water
used varies with each toilet model The
average'water needed for a vacum toilet
15 0 4 gallon, or less than\ten percent of =
conventional toilet

Systems have different pipe arrandements.
- Variations are necessary for uphill,

downhill, or level runs Plastic pipe 1s
commonly used Because of the complexity
of vacuum equipment, operation,and
management personnel must be highly’
skilled A backup power supply 15 also a
necessity

-

Sewage From Dwelhnql R

C entra: Coliac tor Pipe

Vaive /

Central Vacuum Pump

Sewage Pump

- .. Disposal

- A
» =
Eleménts of a vacuum sewer system

% 5 To Tveatmﬁml&)

Co

L £

Costs, especially for operation and
management, are still difficult to estimate

trea

was @3 pe
vity seLaLfr systenr. 1"n. addition, these (ost
mates did not a(cognt for the value of

ater conserved by the vacuum system

\

-

* Even with conventiona] systems, 60 .
. percent or more of the cost of wastewater
1s due to JUSt collecting the

regnt less than a wnventwna[

Vacuum. Sewers

~

Advantages

<
® Large water savings with vacuum

toilets

e Mimimal infiltration and inflow

e Installatiof ease

o Low cost due to small diameter
sewer pipes, and shallow 1nsfallation

depths

¥

o 1tab1hty for rockv terrain or high
r table

~

® [Less disruption of terrain
¥

Disadvantages

e Complex vacum equipment

e Skilled operatton and !nanagement

persenne! necded

PO OU acll

® Requirement of auxxligry power

supply

- ® Absence of long-term,
cost-effectiveness data

/

)

- , ’ !
. »
\
.- A
+ M .
F /\ .
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- " \ ’
)
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Acit'antftge.s of Vacuum Sewers

. S~
Vacuum sewers and pressure sewers have
many of the same advantages Howeverr™
there are some basic differences The
advapntages of vacuumysewers over
pressure.sewers are ’

- ® Water conservgtion with use of the

vaduum toilet

/ Fewer maintenance problems with

central vacuum systems as compared to
individual grinder pumps

® Less chance for groundwater

y- contamuination Leaks are unlikely since

POR
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: Shmall-Dia(neter Gravity Sewers

hquid 1> drawn into the systeni rather than
forced out at a pipe rupture  “

P

Small-diameter gravity sewers are a
variation of convepntional gravity systems
‘They may be utilized where the solids are
removed from the sewage prior to
transport, using onsite septic or aerobic
treatment tanks The effluent flows from
the onsite facilgy are carried through
small pipés (up to six-inch diameter td
areas_for ffhal treatment and disposal, As
compared to the usual eight-inch sewers.
the small-diameter pipes cost less These
~vstems are sometimes called effluent -
~ewers '

- . ”

Regulatory Programs .
The United "*Stat,es Environmental ¢
Protection Agency (EPA). in earrying oé¢
the mandateé of the 1977 Clean Water Act,
encourages alkernatives to conventional
treatment systems Small-diameter

Fessure or gravity sewer systems, and
vacuum systems, are consitdered alternative
transport methods when utilized tn small
communities under 3,500 population, or in
sparsely populated areas of larger
commupities They qualify for an increase
from 75°%0 85 percent of the federal share of
planning, design, and construction costs
This 1 especially important because «
conventiortal sewers may be ineligible for
Fundi hecause of EPA and state policies

N

State and local agencies may hmit or
promblt smaii-diameter presgure and
gravity sewers.and vacuum sewers THey
must be contacted to determine the
pertinent regulations when these systems
are evaluated during facility planning.

.* *

Advisory Group Involvement
The advisory group represents the,

+ community’s interests. These interests
include minimal costs of waste disposal

* systems and maximum eqvironmental\ .
benefits. When central treatment, is
necessary, a large portion of the total
investment usually is due to the .
collection system. The advisory group
thus should encourage the consultant
to investigaée small-diameter pressure
sewers and vacuum sewers wherever

, possible. They may be the most s
cost-effective methods of wastewater
collecfion and tran'sporb. )

The adv/isory group can lead the public * -
dis€ussion gbout these systems.

Important considerations-include '

increased federal funding for these

systems and reduced construction

impacts. The advisory group must see .
that the homeowners understand the e 7
need for proper operation and.: <. - +¢
maintenance. Without proper upkeep
the systems rapidly fail. The advisory
group should be sure that a thorough -
and clear presentation of different ™

costs for collection alternatives is

presented prior to the selectlon of a

system. »

-

Sepric .
Tank
’
/(ZC :
X Sman Dianeter ‘
P, 1 T Doty Sevee * {
e ~
~——Soi Apsar pH:n £ 1™ Other M - It '
Treatment & Dispiy .
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‘\Colle\c'tio"n System Factors :

e Is the local topography sultable for
gravity. sewers? .

. ]50 high grmIndwater seveére. rock
or unstable soils exist? ¢

e What aré the relative
environmental drawbacks of gravity”
sewers versus the small-diameter
gravity or pressure sewers, and
vacuum sewers? 2

e Has adequate planning been made
fdr operation 'and management of the
sewage collection system?

® Do state or local rpgulations Imit
vacuum or small-diameter pressure or
gravity sewers’ ’

v

.

e Taking federal funding ehgibility
into account, wh
for conventto

sewer systems?

and alternative

‘ 1
e Is the grantee aware that the
smatl-diageter or vacuum sewers
qualify for 85 percent federal funds as
alternative, technologies?

e Iga histing of O&M possiblities for

. the community included?

e Are small-system options that can
he combined, even with conventional
systéms, to form'a community wide {
solution ,mclfuded/m the evaluatign”

-

re the local costs

~

i

(4
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Case Study - Y S _ ' . .,

Onsite Treatment and Cluster N Tw . , ' #
. Disposal S Lo T
- . e .
» - % r
Fountain-Run, Kentucky "y ' ) ,
. . _ . . ) . ' 2 N . + i . . .
. - - . ) . . ¢ ~ 3 ',' - . ’ ' .;
. > . \ : ’ . ) = v .
.. rs Y A
s h . ) g . ‘ - .
Aduapted frum Less Costly Watewater Treatrient Svate mall , B ’ ’ .’
Communities, Proceedings of Confesence held Apnil 1 L4, 1977 < *

RN VG IO OO - -

Reston, VA L nited State~ Environmental, Protection 1977 Y8pp

Fountain Run, Kentucky, 15 a small town which decided-, "It was s thén decrded to divide the@ vice axgRinto small
that reliance on wndividual sewage disposal was hindering , subareas, and to ehminate the central treatment facility,
cohmunity development. The total population of the area = while utihzing effluent sewers and subsurfiee disposgl

was 436 1n 1975 Three quarters hived within the town Each residence would have 4 ®ptic tank and | .
hmits Lot sizes were fairly large, with the average lot small-diameter gravity sewers to carry the effluent Thi~
covering about one acre. - - approach required a %areful evaluation of the location of

sotls most suitable for subsurface disposal, agg the
Houaeholds and busmesses all used onsite-disposal Most identification of factors which might restract sewage
had septic tanks, but a few used pit privys About 80 disposal Costs were developed for <eptic tanks, dosing
percent of éxisting waste sources were loeated on soils (release) tanks, efftuent r. and disposal systems~
having good characteristics for subsurface®disposal of ' Several combinations were tried before deciding on an
wastewater 4 } . efficient-arrangement Ultimately, four alternative T

. . : = / systems were evaluated The final system consisted of 22
Initially, the wastewater managemént planning subarea tcluster) systems having two or more users on
considered only conventional sewers and central shared disposal fields, plus 22 onsite disposal systems
tréatment Various treatment alternatives were examyned*

~

Simplicity of o;zratxon mnary ggal The , . . '
conventional treatment prb&zss inallyx¥elected was a ﬁ . .o
three-cell oxidation pond &h land apglication of effluent m .
The estimated average m8Mthly costs de the " - - .
community realize that 1t could not afford such a systém, . 15 .
even with federal assistance ’ .t
Alternatives '
. i -
The consultants next began considering alternatives apart -
from the familiar conventional sewers The successof an - , 18 —
experimental sewer system installed near Mt. Andrew, ks
Alabama, served as an 1nitial inspiration for Fountain g - ‘
Run Further encouragement was given by the ) - R .
Department of Health in Alabama Both capyal and B
operating costs for Fountain Run were projected to be )
lower for this “effluent sewer’” system, as 1t was called, n “ .
However, the average household bill was still high — v 54
about $13 pér month’ ) B
—T
4 » 4 ? - =
. / A . B R D
Average Monthly Sewage Bnll Alternatives
\ . * e
- |
. 97
|
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Alternative Systems.

Y

»
.

Alternative Process Combination

A bentral system

—_— e
)
-

Conventional sewers
: » Oxidation pond -
i . Infiltration-percolation - -

Manggqment )

-
The joint absorption beds are locat:gi on land owned by,
the Water District. Land prices are Tow due to low
incomes and the absence of growth pressures. .Accessibility
to the onsite systems is obtaiped by utihty easements
Homeowners give the easements in exchange for a new
system that 1s owned-and maintained by the public .

-

Conclusions '
The coramunity subsurface disposal concept proposed
18 not a new idea, but 1t-has had httle application N
previous plans have included this particular mix of ~eptic -
tanks, small-disneter grayity sewers for effluent .
{ subsurface disposal, and onsite disposal. This project was

under final design 1n 1980

. B Central system
. Effluent sewers (sinall-diameter gravity)
’ ' Oxidation pond
infiltration-pereolation . .
' '
o Decentralized system
‘ Effluent sewers ’
Subsurface disposal
D © Onsite systems
: Septic tank
4 Subsurface disposal
Public Participation .

A public meeting was held to explain the alternatives to
{ the cttizens The Distret Board of Commissioners, after
listening to community concerns, decided on Alternative
C. the effluent sewer system with community. subsurface
disposal Alternative 1) was not chosen, because of a

general feeling that the cost savings would not justify the

disadvhntages ofthe option Alternatives A and B were
rejected l'7ause of the high costs to the users ’

Design ' . \

The design of the selected alterndive features a septic
. tank and zomng tank at each location The efhuem‘om
the dosing tank discharges ingg a plastic sewer of 4-inch
diameter, and 1s carried to the subsurface disposal fields
No«manholes are proposed Tor these sewers, but cleanout
fittings are inserted for flushing the lines to remove
sediment The dosing and septic tanks can store
wastewaber for several hours in case of emergencies
caused by clogged lines

ERIC -
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Fountain Run, hentycky Subsurface Disposal Plan



. Selected Resources
- Alternatives for Small*Wastewater Treatment Systems Volumes 1, 2, and 3 EPA Need More ,
Technology Transfer Seminar Publication Cincinnati, OH EPA Technology Transfer, Information?
October 1977 90 pp. 98 pp, 31 pp ' ;o .
. This three volume publication 1s an exgellent reference on <mall system . ;

alternatives for agencv personnel, consultants, grantees, and citizen advisers
There are a few 1ntroductory paragraphs on each topic with additionai details
useful 1n‘decision making Volume 1 deals with onsite disposal, and septage .
. treatment and disposal Volume 2 deals with pressure and vacuum sewers : -
\/— Volume 3 covers cost-effectiveness analysis, including five case histories This
document 1s available as Order No 45238 from U S EPA Environmental
Research Infotmation Center, 'Vchnul.ogy Transfer, 26 West St Claire Street,
, . Cincinnati, OH 45268 -
L]
- Frome, M Rural Sewage Treatment in Vermont Books 1 and 2 Mun;peller. VT Aancy -
of Environmental Conservation, Julv 1978 139 pp, 90 pp

. ~ % Book 1, A Guidé to the Alternatives,” 18 a comprehen.sn:l review of sewage A
. , treatment Vermont sewage treatment laws conventional septic systems,
- alternative onggte systems. waterless toilets, and water conseryation devices
Book 2, A Plunning Manual,” presents a planning perspective 1n a4 series of
, guestiond and ~tatements The quéstions help 1eveal problems wath onsite
) disposual and the statemeénts help solve the problems It i~ avinlable from the .
Vermont 208 Water Quality Program, Agency of Environmental Conseryation,
Montpelier, VT 03602

Innocatice and Alternatice Technology Assessment Manwal Draft copy MCD-33
CEPA-430 9-78.009 Washington, DO U'S Envionmerntal Protection Ageney, Office of e
Water Program Operations, 1978 383 pp

[his comprehensive manual on 1innovdtive and alternative technologies includes .
wict sheets on 117 unit processes These fact sheets incdude onsite disposal

methods, small-dlameter pressure and vacuum sewers, and septage treatment .
The methodology by ‘which small treatment «y ktem"mdy be considered for . . -
federal funding }s also reviewed This report 1s available through the General

‘ Services Administration, Centralized Marhng List Services, Building 41#enver .

, Federal Center, Denver. CO 80225 B¢ sure to mention the title of the
publication and the MC'1) number .
’ .
Plunning Wustewater Management Facditgs for Small Communines Cineinnati, OH > /
"> Environmental Protection Agency, July 1979 141 pp : :

, Thi< manual presents information and technigues for recognizing and evaluating
. wastewater management problems frequently faced bv small communities Tt.
also assists in planning the range of faalities Which will solve those problems,
giving consideration to costs, community characteristics and growth ,
management It 1s designed to md engineers and communities 1n evaluating and ~ ) *
) aperating various options of wastewater disposal Thi< publication 15 available &
through the U S Environmental Protection Agency, Oftice of Research and
Development, Cincinnati, OH 45268 ' ,
Small Wastewater Systems, Alternatives Svstems for Small Communities and Rural .
Areas FRD-10 Washington, DC ¥ 8 Environmental Protection Agency, Office of Water '
Program Operations, 1980 & pp v ~

’

This fold-out brochure briefly deseribes options available for disposal of
wastewater®in small communities It contains numerous diagrams of
alternatives It 15 available from the General ServiceT Adninistiation,

- Centralized Mailing Last Services, Building 41, Denver Federal Center, Denver, ‘
. O 80225 Be ~ure to mention the title of the publication and the FRD number
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