\ ~

* DOCUMENT RESOME ;
ED- 210 168 ' S “ SE 035 849

AUTHOR Stoltzfus, Lorna Chr., Ed. o) ‘
TITLE working for Clean.Water, 2: -Citizen Hardbooks. An

' Informatjor Program for Advisory Groups
INSIITUTIQRr Ohio State Univ., Columbus, Ohio. Informaticn
: Reference Center for Science, Mathematics, and
Environmental Education.; Pennsylvania ctate ‘Univ.,
Middletown. Capitol Campus.

SPoNg\ﬁGENCY Office of Watgr Program Operations (EPA), Cincinnati,
N : Ohio. National Training and Operational Technology

. Center. ., .
POB DATE 81 - ‘ N . .
CONTRACT ' ' EPA-CT-900930-01 ‘
NOTE . 105p.: Por related documentS/’see SE 035 B848-850.

-Con*ains photographs which may -not reprcduce well.

AVAILABLE PROM - Informa*ion Reference Center (ERIC/IRC), The Ohio’
State Univ., 1200 Chambers R4d., ¥d Flcer, Columbus,
OH 43212 (36.00). )

«

EDFS PRICE MP01/PCOS Plus Postage. : .
DESCRIPTORS *Advisory Conmittees: *Citizen Part1c1pat10n,
Community Plannigg: Economics: *Facility Planning: ] '
#f§ater Pollution: Water Resources \
IDENTIPIEPS “ tand Treatment: *Water Quality: *Water TIreatment:

»

\

3 « ABSTRACT . - ‘
| Presen*ed is paterial from ar informatjcn program
desiqned to help citizen advisory groups and local officials improve
.decision-making in water guality planning. This progranm is. aimed at
helging people focus on essential .issués and questions by providing
materials suitable for. persons with non-technical backgrounds., The
following chap+ers are inclpded: (1) Innovative and Adternate
mectnologies: (2) Water Con éfvation and Reuse; (3) land Treatment;

" (4) Cost-Effectiveness Analysis: (5) Environmental Assessment; and
(6) Pinancial Management. The\ volupe contains réaiing paterial and

|

" gelected references. (CO)° : . . ' -
' 3 -y y)
. -~
o ' - ‘.
. ‘ J ’
“© Y
] ‘
4 B
’ ¥ «
. /
bt .
- N ™M
[
»
. ) Vad
tt;t***tt*i*ttt*t*i}it****tttt***t*******t**************#*****ﬁﬁ********
v * Reproductions supplied by EDRS are the best that can be made , *
* from the origigal document.’ *
##t#*tt###ttt*t*t*t****t’t***t***tt***ﬁ*********************************
. - * o L]

-
N

[Kc - . o




.
-

An Information Program
| for Advisory Groups

: L]
NATIONAL INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)
gThs documert has been repmvhicad as
-~ recerved from the person Of Organzaton

ST Workmg

reproduchon quaity  ~ I3

e Ponts of view of OpIMIONS Stated i This 0OCU

ment do not necessanty represent official NIE .
e - Ol'
B N .

T ED210168

.

Clean Water

. Citizen HandBobks . -

Praject DHrector . ) ‘ s
' Charles A Cole B v

. Project QO-Director
) , E Dragno’h Buskirk Jr

4

¢ ‘ ) v
’ ditor ' |
Loma hr Smlt?s t. L]

The P er‘m'.v-[""“ State University

Th
A - Zaputg} Campus . 7
L <) ) Institute ofb tte and Regional Affars .
- . digtown PA 17057 i ’\

R SMEAC l¢§formation Reference Center 5 Y.
;ollege of Education -
hio State University "
1200 Chtmbers Road, Room 310 Jy
&(})LLMBLS OH 43212- . .
’ N .
' . - »
- A‘\’ ? Ve J »
s \A
. 2 .
i




Q
ERIC
L J

N

;

—, »~ 7
' Photo Credits
U S EnmvironmentalProtection \gency
~n . Pennvpack Watershed Assouiation
% USDA Sou Conservaglon Service
Penpa Department of Environmental Ko ources
Milnes Engineering Inc
. Barbara Yeamant
. {'S Department of Agriculture
- . ¥ Drannon Buskirk Jr
F.PA Documerica (Belinda Rain
. Hope Alexander, Donald Emimnerichi
i U S Forest Service
: C U Stoltzfus Mfg Inc
. John Gratz
U S Department of Interior
- Citv of Miamisburg  Parks and
Recreation Dept .
Rav Pf?rlner .

Springbrook Regonal Water Reclamdtion (enter
\/
This information program was financed with
{ederal funds from the US knvironmental -
: Protection Agency under Cooperatic
Agreement No CT900980 01 The information
. . ' program has been reviewed by the
. Envuzonmental Protection Agency and approved
far publication Apprinai dues noi wgifs Lhat
the tontents necessaniy reflect the views and |
policies of the F.ny ronmental Protection Agencs
- nor does mention of trade names or commercial
products constitute endorsement or
« recommendation for use

g

.

Fa)

r »
Materials 1n this publication were prepared pursuant to u
grant bv the U8 Environmental Protection Agency to The
Pennsylvania State University Materials cited are not |
' > . : endotsed by the U§ Environmental Protection Agency nor
. The Ohio State University ) |

: The EPA Information Dissemination Project 1s sponsored by
the U'S Environmental Protection Agencv. Office of Water
. Py %ram Operations. National Training and Opeiational
' e Technology Center. Cinainnati. Ohio, and the College of
. Education and the Schoul of Natuial Resources, The Ohio .
v State [ niver«ity \

-
-
'

M .




’

ERI!

Aruitoxt provided by Eic:
.

- A

\

This information program is hased on the
-assumption that the reader already has a
basic knowledge and.awareness of the
important life-sustaining role that water
plays in the biological, chemical, and
physical cycles on the planet Earth If the °
reader desires this kind of information. your
local reference libranan can recommend

- books that discuss the topic N

'-************

V&orkmg for Clean Water 1s an A
information program designed t6 help
citizen advisory groups and local officials
improve decision,, g-1n water qualiy
planning The 1dea™¥ simple—the more
people know about a subject, the better
prepared the¢ are to make workable and
practical decisions in. meeting community
needs This program is aimed at helping .

, ple focus on essential 1ssues and -

V_sttions by providing matgnals suitable

’ . )

or persons with nontechnicM backgrounds

Although this matenal was conceived ghd
developed with the advisory group member
in mind, it is useful for many other traiung.
sipuatfons. Persons beneliting from these™
water quality management educational

. matenals will be local, state, and federal
employees, pQ)lic school and college *
students, and wastewater treatment
authority members The materials have

- plready been used for these groups and
were found to provide an excellent
ntroduction to the subject. :

These matenals include handbooks,
audiovisual pregentations (shde/tape or 16
mm film), and instructor ‘guides. The
audiovisual pregentations highlight majot
issues and important aspects of each topic
The handbooks elaborate on, these points,
provide additidnal detailed information. and ®
include examples of how other communities
have dealt with water quahty and

-

wastewater treatrhent 1ssues The instructor
guides give suggestions on how to hold an
information sessien including guided
discussions on local topics of concern and
some problem-solving exercises

This volume 1s one of a series of three
which contain the citizén handbok
materals The eighteen topics discussed in
the individual handbooks are chapters in
this three-volume set The chapter topics

are .
* Role of Advisory Groups .
* Public Participation '
® Facility Planning in the_Construction
Grants Prog'rz}m
* Municipal Wastewater P’.ocesses ‘
Overview .
* Municipal Wastewater Processes Detals '
* Small Systems -
e Innovative and Alternative Tethnologles
o Water Conservation and Reuse
¢ Land Treatment
¢ Cost-Effectiveness Analysis »
e Environmental Assessment
¢ Financial Management
*Multiple Use
* Industnal Pretreatment
» Wastewater Facilities Operation and
Management
e Urban Stormwater Runoff
e Nonpoint Sourge Pollution. Ag'nculture
Forestry and Mining -
* Groundwater Centamination
The material irreach chapter is not
designed to make technical experts out of

. the readers However, the chaptérs do

contain essential facts, questions to
consider, advice on how to deal with issues,
and clearly-®riften technical background
matenal. In short, each chapter provides
information that will help ‘advisory group
members and local afficials to better fulfllf
their roles




L i k2 - )
y ‘ ~.Each chapter contains material addressed .
specificadly tc advisory group members; this . -’ h ‘
. - information is printed in boldface type. i
- Therg are‘often boxgd-in sections of .
e material containing examples, lists of ’ ’ "
. advantages and disadvantages, questions ‘ N
addressed to local community needs, and i
other useful information. Two sections of .
Ly material common to all chapters are case
studies which are found on pages tinted )
‘ \ . sgray'and a_‘'Need More ‘Information”"
section con'taining annotated resource
materials with information on how to -
obtain them..In addition. a glossary of
terms 1s provided at the end of each
\ — volume) . . P
If you would like more information
about the program, copies of handbooks,
instructor materials, or-audiovisual aids,. . .
- eontact the EPA Information \ -
. . Dissemination Project for price lists and -
rental information:

EPA Information Dissgmination Project
1200 Chambers Road, Room 310
. Columbus, OH 43212,

ERIC . .
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Of course a project of this magnitude
cannot be completed without the help of
many people Those persons helpful in
various phases of wnting this publication,
presenting \nstructor training workshops
across the country, andor developing the
audiovisual presentations include. Dr David

* A Long and Dr John B Nesbitt. Lollege of
Engineening, Penn State Universyy. Prof
Irving Hand and Dennis W Auker,
Institute of State and Regional Planning,
Penn State University. Dr. Robert A

Simko and Dr John H Joseph. Penn State .

University. Capitol Campus. A special
thanks to Dr Thaddeus W. Fowler, Dr
Glenn C. Markle, and Dr J Howard
Johnston of the Teachers College.-
Untversity of Cincinnati. who coordinated
the instructer traiming workshops in the ten
EPA regions -

The following persons have contributed
nwmerous 1deas and suggestions that are
reflected in thus final publication Barry
Jordan, EPA Project Officer, Office of
Water ‘Programs Operations, and members
of the advrsory team for this project’ David
Elkinton. State of West Virginia. Steve
Frishman. Michele Frome. and John
#Jammond, private citizens.-Joan Jurancich.
State of California. Richard Heatherington,
EPA-Region 10:
Region 6; Geor,
George Neiss.
EPA Re
£arlene Wilson, EPA 7: Dan Burrows, Ben.

* Gryctko, Robert Hardaker. and Steve
Maier. EPA Headquarters.

Hoessel. EPA Region 3,
PA Region 5; Ray Pfortner,

‘printing services: James

semary Henderson, EPA [

n 2: Paul Pinault. EPA Region 1: .

Much appreciation is extended to Donna
Kasaniwsky and Bob Flanagan of the EPA
Office of Public Awareness for the
invaluable graphics design and support
they provided for this project Also it was
pleasure to work with Charles Speers. whi
provid&d most oX the-artwork IN

Other persons who played impbrtant roles
in this project inclide: Tess Startoni. Ann
Kirsch, Jan Russ. Pat Rodkey. and Sandra
Robbins. typists, Coninne Berti, Dave

¢ Brinjac. Fran Costanzi. Kathy DeBatt.

Michael Lapano, Bert Marinko. Mike
Moulds. and Terry Switzer, studen
assistants:' Martin.McGann-Smith and -
Design Associates. illus{rators, Mitzi-Deil. .
Lukens, ‘
photographer and AV coordinator, George -
W Hughes. sound speciabst; George Otto.

\ graphic artist; James Canelos, instructional

technologist Speeial thanks also to the
Gettysburg Advisory Group. the
Pennypack Watershed Association. and the
Swatana Water Pollution Control Authority
The type was set by Batsch Company,
thanks to Bob Hillegas and Carol Young for
courteous. efficiqpt service And. most

“important. thanks to our familes (Sandy

and. Shari Cole, Carol and Martha Buskirk.
and Gary Lake) for their patience. support,
and inspiration ’ '
* The three-volume series'was

completed and published by the SMEAC

Ohio State Universityy. Robert W. Howe
and Chester F. Ball goorchnated ~

InformatxonRefererg Center at The
pubhication acfivities ‘-,
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VOLUME 1. M

¢ -

CHAPTER ! ROLE OF ADVISORY GROUPS . 1
Iriing Hand and Bennisc W Vuker
Thig chapter discusses the role of advisory groups :n public participation Basic 1ssues
concerning why adyvisory groups exist who should be the members, what they <hould do
how they should organize and how they £ am ac<ess therr effectiveness are included
. . L -

CHAPTER 2 PUBLIC PARTICIPATION - ' .
) E Drannon Buskirk. Jr Dennis W Auker and Iromg Hand,
What 1s public participation and why js 1t important. are addressed 1n this chapter
. Principles. as well as techmques for successful public partifpation programs are pre-
\l sented The g)le of advisory groups in helping to deselop successful programs s stressed

CHAPTER 3 FACILITY PLANNING IN THE CONSTRUCTION GRANTS PROGRAM
( harles A Cole and E Drannon Buskirk Jr =
An overview of construction grants process 1s given Citizerr involvement 15 the <ix major
steps of facility planning1s discdssed in detail Suggestions on dreas of possible concern
for local communities are noted: ; -

CHAPTER 4 MUNICIPAL WASTEWATER PROCESSES. OVERVIEW ’
Lorna Chr Stoltzfus E Drannon -Buskirk Jr.oand John B Nesbittyy

An overview of what <ewage 15 and how 1t 1s treated dte remos e vdrious pollutants 1.
presented 1n this chapter The discussions inclivdg the collection and transportation of
stwage and L€ dispusal of effluent and sludge Information s givenon how to plan and
evaluate posable treftment process choices

CHAPTER 5 MUNICIPAL WASTEWATER PRO("ETZSSES DETAILS

John B Neshitt and Charles A Cole .

This chapter describes in detail the various sewage and solids treatment processes The
sewage processes include preliminary. primary <econdary. and advanced stages Treat-
ment of the solids includes thickening. stabilization, dewatering, and ultimate disposal
The advantages and disady antages for v arious processes are isted throughout the text

CHAPTER 6 SMALL SYSTEMS . .
- Charles A Cole \
This chapter addiesses the various options dvailable for disposal of wasksewat,er from
low-density housing areas The types of small wastewater systems for onsite and cluster
treatment include the septic tank as well as many conv entionat and inngvative vasations
Options for sev‘vage collection and Lransporuur small communities are also discussed

o

-

\ —

VOLUME 2 ”

CHAPTER 7 | INNOVATIVE AND ALTERNATIVE TECHNOLOGIES
. Charles A Cole
Guidelines for identify ing innovati ¢ and alternative technologres ay defined hy the K.PA
are presented The criteria used for classification are discupsed 1n detarl Several hists of
examples are included .

WATER CONSERVATION ARD REUSE -
Chuarles A (Cule ‘ . L
Reasons for conserving water. water usage. and wastewater produdtion are discussed
Vartous aspecls of water conservation plan«, such as pricing stratéges. public education,
and water-«aving devices are presented along with things to consider when implementing
the plan Suggestions for reuse and recychng of water are mentioned g

»
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CHAPTER 9 LAND TREATMENT ) , 133
. o Damnd A Long-
LI _ Thischapter addresses. “What 1s land treatment? When should 1t be considered? What are . !
, the adva.nt.ages" Three categones of land treatment ase discussed 1n detal slow-rate
irnigation, overland flow. and rapid infiltration Biting faclors and cost-effectiveness of
' land treatment are included 1n ths discussion \ PO
CHAPTER #0 COST-EFFECTIVENESS ANALYSIS . . / 145
E Drannon Buskirk, Jr \ ’ n
A\ Thus chapter deals with cost-eftect:y eness analysis and its objectives The following proce- . . .
dures are discussed preliminary analyses, monetary and monmonetary evaluation of 1
’ "allernatives. mutyation of potential problems. 3nd plan selection
CHAPTER 11 ENVIRONMENTAL ASSESSMENT 161 T

E Drannon Buskirk Jr
Environmental considerations in factlity and water quality management planmng’is the
focus of this chapter Types of environmental information included are the description of <

N RS the current and future environment. evaluation of alternatives, discussion ot environmen- e
‘ tal consequences, and ways to minimize ads erse environmental effects Public input into
, environmental assessment at various stages in the planning process are cited
-CHAPTER 12 FINANCIAL MANAGEMENT. ' 177
* Dennis W Auker and Iriing Hund
Financial managemenl such as the analy s1qand adrmunistration of the finfncial aspects of -
water quahty planning. cogstruction. and !peramns 15 discussed A section concerned
with how to pay for clean water includes discussions on federal grant ehgbility, funding
sources, and community and equity 1ssues The impact of various institutional arrange- . .
ments and secondary impacts of financial management are addressed
, CHAPTER 13 MULTIPLENUSE L 193
- . , E" Drannon Buskirk Ir {
()ppor(umlleq in the multiple use of wdter and wastewater treatment plant grounds
\ buildings. and rights of way are discussed Planning s(ra(eqes implementation Conqlder
agions and funding sources are also presented . ; : /
CHAPTER 14 INDUSTRIAL PRETRFATMFVT , 209
’ ‘ fohn B Nedhutt /
v This chapter discusses the three major options industry hasin treatment and disposal 6f
. , industrial wastewdters One option 1~ dealt with in detail pretreatment of industrial  * .
* wastes which are then discharged to a mumapal plant for final processing Pretreat ment *
. . regulations and program requirements are discussed An (%Wf an industrial pre- .
’ 4 treatment ordinance 1~ included , ‘
. CHAPTLER 15 ‘v‘vAgTE“ATEP. FACILITIER OPER QTR‘)‘\’ AND MANAGEMENT © 22
Daiwd 4 Long 3
\ + This chapter discusses the costs for operation’and management {0 & M) of wastewater | . ..
treatment facilities who pavs for it. and why O & M of wastewater treatment facihities
mist be considered There 15 mention of what indicates good O & M practices and a more
detailed section on factors found to ¢duse poor plant performance | .
- . CHAPTER 1&# URBAN STORMWATER RUNOFF - 229
. f?uhert A Simko
Urban stormwater runoff 15 defined examples are given, its transportation 15 discussed.
and the sertousness of the problem 1< addressed How toplan for control of urban nonpoint
source pollution using structural and nonstructural Best Management Practices and how
to implement the plan through voluntary or regulatory control programs are the mator '
topics in this chapter .
CHAPTER 17 JONPOINT SOURCE POLLUTION . 7 241
\ ' griculture, Forestry and Mining .
E Drannon Buskirk, Jr .
Ngnpoint source pollution is defined and e xd.mple's arelisted A six-step planning sequence
14'suggested for prevenyon and abatement of nonpoint source pollution Separate discus-
sions regarding plan implementation and RBest Management l’raclwes are‘presented for
» . dgncullure miming. and forestry
CHAPTER 18 GROUND“’ATER CONTAMINATION - ‘ 257
CGeraghty & Miller, Inc afd Charles A Cole
The occurrence. iMportance, and chegucal quality of groundwa(('r ofer ewod in this .
chapter Tvpes sources, and underground fiovement of contaminant Jare Jsruwed How .
' to provide for protec tion of groundw ater fr‘m pollution in water quah \ gement and . .
facihty planning i« the final topic - .

vin . - ‘ 8 -
) : ’ y ' . »
ERIC: - | : L. Y o .
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/ Glossary

a‘ .

Absorption Field (Bed)—tvpe of abforption
sv=tem which uses g wide trench partially fiticd
with iravel or (tushed stone and cdered with
" it} Piping distrihutes treated sewage evenly
throughout the bed for seepage into the ground
Accounti Sheel—a Labie {ur displaying impadt
Cor a~sessment data ty faciiitate the compari~on of
. alternatives
Acid Mine Dramnage water with an acidic o
pH which drains from working or abandoned
mines
Activated Sludge— waste ~olids that Huve o
been aerated snd ~ubjected to bacterial action
. proces~ fof remosing orgdnic matter 1n raw
~W AT durmg‘,wmnddr_\ Wdaste treatment

Adworption atiraltion and awsmulation of
i . e é *
e \UX'\'A“H!‘ L Lh(‘ suilate ol nﬁtnhcl

- 3
Ad¥alorem lax - 4 tax impowed at o percent
£
of the a~~e~~ed prope rtv value
, Advanced Waste [ reatment—treatment

Processe~ that Can incred=e waste remos al

bevond the ~eqondars or hiological ~stage wt

include~ removal of nutients such as
' . &hosphorou~ and gatrogen and most ~uspe nded

4 ~ohids
v

Aeration -circutation of oaygen through a
~uhstance ai1ds in purification .

Aeratton Tank tank in Which oxygen -
circulated through wastewater a~ an aid n
» purtfication

Aerobic Digestion— breakdown of organic
. matertdal by bactena in the presence of axygen

Aerobic Treatment —treatment of wastewater
- using organisms which are dependent on the
pre~ence of oxygen to heeak down organic
matter N

Aeroclarifier —-etthing tank utihizing the
circulation of oxygen through the wastewater to
aid in purificatian and ~edimentation

. Alkaline- wastewater with a pH above 7 0
+ contains relatively few hydrogen jons as
compared to an aad

Alternative Wastewater Treatment
Systems— s ariou~ non-conventional methods of
central or community wastewater treatment,
sludge treatmerf, €neryy recovery, and onsite
~y~tems that cah save energy or cost as
. u&mpdred to conventiopal treatment systems -
. they are eligible for an additional 10 percent
fgeral funding over Cur}\'emmnnl aystems

Ammaenia Stripping —process in which
gasenus ammonta 1~ rgmoved from water by
AItalingy water gas inixture in the pre<ence
of air ' »
Amortize i).n men of loans with interest over
A ps'l'lnd ufl,m(- N

»
Anaerobic [)ig.ulton - breakdown of nrgani
matersal by bacteria in the absence of oxyvizen
i

R

(A Fuimext providea by R

Aq ture-—growth of plants and animals in
water instead of s6t .

Aqufer—undergroynd bed or laver of earth
gravel, or porous «tohe that serves as a
reservoir for groundwgter .

Aqlufﬂﬁ Recharge—adding water to an

aquifer r by ~preading on the ground
surface or direct injection thiough wells

,
.

Artesiafi—w ater confihed under pres-ure

between impermenble layers such a~ day or

shale . - o

b >

Best Management Pructice (BMP)- -
technique which deal~ most effectively with a -
given problem

Biochemical Oxygen Demand (BOD) -
amount of dis~olved o\ gen required by
hactera to decompo=e organic matter i water
measure used to indicate the amount of organic
Wwdstes 1IN water

Biddegradable —capablie of bemngs decomposed
through the action of microorganisnis

Biodisc — o large rotating pla-tie dise ¢hich
provides a surface area for the attachmewg and
growth of microor zanians -

Biological Contactor— o ~eries ot
closelv ~paced hodises that provide o e
surface area for the bological removai of
orgqnic pollutants from wastewater
Boundary— geographica! area or the degree of
~tudy

$
Buffer Strip (Zone) area of land which adts
~ b o~deh L £ b e e bty
a~u health and WL barrer Wtpaen

treatment ~ite and the public .

T

C . .

Carcinogen-a-cancer-causing ~ubstance

Catch Basin—basin located at the point where
a street gutter discharges Into « ~sewer catches ¢
and retains matter that would not pas~ readily
through the wewer !

“ategorical Standards—effluent ~tundard~
estahhsbed for a particular industrial category

Centnfugation —the ~eparation of sludge
particles from the hiquid by a rapdly rotating
drum

» Chemical Oxygen Demand - méasure of the

equivatent amount of oxygen requued to hreak
down organic and 1norganic compounds in
water
Chemical Precipitation- treatment technique
that utitizes chemicals known as wagulants to
cause solids 1n the wastewuter to dump
together and ~etthe \

’

'

>

PE—
Chiorine Contact Chamber- tavh in which
chiorine is Jdded to tiedted wastewater ton the
purpese of disinfection

Clarifier—-ettling tank where ~ohds e
removed from wastewater « .
Cluster System-—ommumty form of on-it

disposal 1 which effluent fram ~evaral .
individual septic tanks 1~ transported to
cential location for disposal

Coagulation: addition of chemicals <uch -

hme'or alum to dump togethe ~olids m

wastewater” ~o that thes settle out faster

Coliferm Bacteria  bactenia foupd in the, » .
intestingl tracts of humans and othey immals
indicator of fecal pollution .

-’

(ollection Line or Collector Sewer  ~ewer

indtuding laterals ~ubmams and mains
Combined Sewer —didinage -vstem that ’ .
Catbies buth sewape and stormmated Taniofd

Comminutor - device that catches and <hred- ;
large objects 10 the 4w wasteg!dter enterimg
~ewdye treatntent pglant

( :')mp()\tlng natural biological breskdown of
prizanic matertal in the preseee of an
hunau-~ like material i~ the end product

. . |
Computer Modeling —the progiamming.of |
computer to use te bated mput data for analywe- |
ot problem ~olving ~uch ppffirams can pred: P

everfs ~tuch a~ ~tarmwat
joadhng

Conditigning-" treatment of ~ludge
chemieals or heat ~o that the water mic
readily ~epatated

runoff and poilution

Connection ( harge -—the one time (€ charged
to property ow Mers fin the orivilege/hf

connegting to a4 central sewer sv-yfm
egting

.
Consultation —-an exchange of views between
governmental agencies and interested o1
affected per-on= or urgamzations mvolves
communication techniques uch as advi~ory
wroups and pubhic hearings -

.
Contamination presefce of undesnable
suhstances of hiological inorganic, or organic
composi1tion - .

Cost-Effectiveness Analysis—<determination
f whether a ptoject or techmdue 1« worth
funding. both monetary and nonmonetary .
factors dre involved
' L

Criteria--guidelines for making decisions

qd — .

Decreasing Block Rate Structure—cost of
wlter to consumer INtredases Jd« cons mption
increases, but at a4 decreasing rate

\
- - ‘
i
i
\
i

~r

Deep-Well Injection’ ,p:mplnu-hluh quality

lleww.uu'w‘m-r into the groundwater table
N L
A

ix .

. .
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Delphi Survey—panel of experts , ° Environmental Information . Grit Removal—a stage of primaiy treatment
independently moving towards conseneus Document—report done by the grantee uring which sand, ainders and ~mali ~tone-
through re~ponse- to rounds of questions describing the environmental effects of ‘are removed from wastewadter by ~etthing out
proposed wastewater projects - *
Demography --statistical study of populations . ¢+ Groundwater—water lving below th-- sutface .
Environmental Review—the process by which th .
Denitnfication—anaderobic biological . the EPA 1dentifies and evaluates impacts upon >
wonversion of nitrates into nitrogen gas the environment !
- A ]
Depreciaion Conta—thuse wosta associated  Brosivil—ilie weal iig away of land surface by ) " :
with the joss of value for capital investments wind or water =~ .
. aver o pertod of time du 1l s -
nerap v ¢ e primarily to dging . Hardness—propert\ ot ™™ ater that ternds 1o
N o Eutrophication—nutrient enrichment of a cauwe waling and meflicent uwe of ~ou
. Detention Basin—<mall basin for collecting body of water producing excessive growths of b “p
- T generally caused by the mineral calaun aind
stormuwater runedf unnl the particulates prcked aguatic plants that de'erw' e the water | " -
magne-~ium
up by rain water have ~ettled environinent .
Heavy Metals— met. Hdements such s
Pew atering — ~eparation ot water from ~ludge Evapotranspiration Sy stems-—«y steni- which eavy h ls—metallic eleme e
’ by v acamn pressure or drying processes depend.on evaporation and transpiratien tloss mercury, chromium cadmium arsenic and
- pe po Anpire lead with high motecular weights they can

hgester - <lu~ed tank where wastewater
sludgre i broken down by intense bacterial
wttion

Direct Discharge  distharge of an industrial
A i~de other than to o publicdy-owned treatment
WOLKS

Distnfectant—henical such aagorine that
~ added to the wastewater to kill hacteria
Dissolved Solids—total amount®of extremely
~mall organic and 1norganic matertal contained
in w iter metertal capable of passing through a
1ler paper .
Dosing fank receptacle in -eptic svstems for
s iy Large Bow rates for o short time,
. *ither than a trickle all the time A do-ing

~Iph<m< won

tink fill~ 4o o certain level and then flushes by

of water from plant~) for wastewater dispo~al

Facility (201) Planning—planning-local .
wastewater collection treatment and disposal
facihties the number refers to ~ection of the

lean Water Act

v

Filtration—process of pa~sing wastew ater
through a granular bed or fine ~creen for
removing suspended matter that cannot be
remaved by sedimentduon

L]
Financial Management—the planning and
administrative process hy which financial
rewodrce~ are u~ed in thetr most effective
manner

Five-Year Frequency Storm—-torm of a

e .

certain degree of ~everity that is expected to
¢« occut on an average of everyMive years
. .
Flat Rate Structure
constant no matter how much 1~ con-iumed

mrien oF
un:it price ot

Fasement- ¥ right of way granting the use of
cind for 4 certain period of time

' [3
kcology -tudy of relationships between
wrant=ms ind their surrounding~
Ecosystem  the rtemction of organi~-ms with
the s« nsnonmment v

“

Effluent treated o1 untreated wastewdter

ol

- koro e
ol G

the cnvironinent

-,
Elgctrodialy sis  process by which electricity
ind 3 membtane ~eparate mineral salts fram
RNV

. kEnvironment -urrounding- including all
v and ron hiving factors
V4 .
: knvironmentil Assessment--a document
prepared bs the EPA on sts assessment of the
dpact of proposed projects

"

Environmental Impact Statement
(kIS detanlea analyvsis of potential
i vanmental mpacts of a proposed project It

coquitget when the BPA determines that o
projecl may hove’ <endicant adverse

X ) *
ERIC > ‘

vivironmentake ffect - or 1 highly continversial

©

Floodplaln—a nearly flat plain along the
course of a stream that 1~ naturallv subject to
flooding at high water

Force Main— ~ewer pipe under pressure fiom a
pump to maintain the flow of ~ewage, used
where gravity flow 1~ not feasible N

g ' .

General Obligation Bond—financial bond
which 15 usually pald for bv the community by
ra1sing taxi

{

Gravity Sewer-—callection sy~tem which rele«
on gravity_to transport wastewater from homes
to 4 centralstreatment or disposa! facility

N

. -
(:reenway
S

another name for “buffer L()B

Greywater— hathing washing, and kitch
w.i«tewater which 1< no longer potable, but can
be Tiltered and used for other purposes 4

. Grit Chamber - a tank where sand, cinders

and small stones are removed from wastewater
by wetthing

g 10

« damage hiving things at lgw concentritions and
tend to accumulate in the food chin
Holding Tank—tank used for ~turmg
wdstewater priot to treatment usuail, u-ed -
an alternative for onsite problem areas
Hortlculture'flcme of mowing, flowers

fruitk, and vegetahles
“

.
House Connection —~ewer that caries
wdstewater from® the house to a collection
syvatem

Hyd;'uuhc Overload-——<1fuation when a

-

wastewster treatment plant 1s.unable to handie

the large flow of water entenng 1t

. ’
Hydrologic Cycle —the flow of water through
the arr, tand and hyud envitonment-

Hydrology —the ~cence deahing with the
propertipgs laws and geovtaphical distribution
of water 7

i

i

Impact Mitigation—the desseny of the
effect~ of a project on the environment

lmplementatlon (ost— the co~t to the
conununty resulting from the u~e of <clected
MHIEALION MEedUT €

Incompatible Waste—a waste that will
1rudet o treatment works 2y pass thiough o
treatmeng works and cause 4 pollution problem
41 be removed in the treatment works, but
interferecwith the disposal of the sludge fiom
the trestment works

Increasing Block Rate Structure-—ost of
witer to consumer incredses as cgnsumption
increases, And at an inciedsing r raté, also
kngwn as a penalty’ ~lruuum

Industrial Closed lAmpA»tlw treatment amd
rete of waters used in production within an
industial plant <o that no water Jeaves the
plant

B

[ndustrial Pretreatment- treatment of
industrial wastes h(fnrz\dmh.\ru to 4
muniapal sewer system
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Industrial Waste Ordinance—a common
1nstrument of legal authonty for enforcing
'prelreatment programs

Incquities njustices or unfarrmemes ¥

Infiltration—seepage of effluent through the
ground to the water table, or groundwater
Jeaking into cracked or broken sewers’

.

Infiltration gnd Inflow (I/I)—leakage ot
ground and firface water into sewers

. .
Infiltration-Percolation Land
Treatment—the application of treated
wastewater onto land to allow 1t to percolate
dowrward through the so1l 1n order to remove
nutrients ¥ich as phosphorous and nitrogen

<
!xﬂlow.—surfdce water that gets into the sewer
Lystem from <torm drains. downspouts, and
~ump pump- often during periods of rainfall
»

Influent—the raw wastewater entering a
-ewage treatment plant or 1n mole general
term~ the flow entering some process unit

Innovative and Alternative Treatment—-a
nonconventional cost or energy-saving system
for treating wastew ater, 1t may qualify for an
increase in the federal grant share by 10
percent. from 75 to 85 percent.

Innovative Waste Treatment
Systefns—sy<tems that, through wew 1deas and
techniques, significantly reduce costs or use of
energy, improve control of toxic materials,
improve operational reliability, or result in
some other public benefit

Inorganic—substances such as metals or

minerals that do not contain carbon 4
N .

Involuble ~matenal that,cannot be dissolved

n a hiquid '

Interceptor Sewer—central sewer pipe which
carries flows from the collector sewers in a
drainage basin to the point of treatment or
disposal of the wastewater

Intrusion Barrier —practice such as injecting

groundwater wth effluent in coastal areas to

force back-intruding sait water .
. 4

fon Exchange—exchange of one ion 1n water

tor another, specifically, exchanging ammonium

nitrpgen for sodium or calcium

/
lrriga'tlon—appllcatmn'of water to vegetation
to imptove 1ts production

k1

Joint Treatment—-treatment of both municipal
and industrial wastes in a publicly-owned
treatmeht works

l.agoon—a Pond contamning wastewater in
whach organic wastes are removed under
aerohic or anaerohic conditions -
Land Reclamation--the reclaiming and reuse
of wasteland, swamps, marshes, and other
unused or wasted land for useful purposes, such
48 cultivation or recreation

Land Treatment—process of applying
wastewater ¢orthe land for remova) of
pollutants, sludge ithe solids removed from
wastewater) also may be dispgsed on land, but
1t 18 not called land treatment

Lateral—the small sewer serving individual
streets R

Leachate—water flowing from the bottom or
sides of dumps or landfills that contains *
material dissolyed€rom the materiais stored 1n
the dump *

Leaching—process by which substances are
dissoived and carried away by water. or are
moved into a lower layer of so1l

Legal Authority—statutes, ordinances.
contracts, or agreements through which a
municipality enforces 1ts pretreatment
program .

Liaison—a go~é-tween to en-ure concerted
action between parties

Life-Line Rate Structure—schedule providing
a minimum basic amount of wager at a small
cost to all people

-
[

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 s located along a
route, such as a sewer right of way ora
streamside easement

Loadipg Rate—rate at which pollutants
accumulate 1n so1l or surface waters

Local Pretreatment Program—a procedure
for regulating the discharge of industrial waste
to.a publicly-owned treatrgent works ¢

m ¢ 4

' C/ R .

Main—the 1ntermediate-sized sewers
connecting submains to plants or interceptor

Metabolism—process by which food 18 bailt up
into living protoplasm, and protoplasm i3
broken down iato simpler compounds with the
exchange of energy .

Methane—a gaseous by-product of the .
breakdown, of organic matter in aerobic
digestion . .

Mitigation Measure—technique for correcting
or mimimizing adverse environmental 1mpacts
Mitigative Costs—the costs resulting from
measures taken to lessen the impacts of a
project on the environment 4

L4
Monetary Costs—costs which can be measured
in real dollarg.

Mound—a type of onsite Hisposal system
utilizing an absorptiomdield built on a bed of

sand

1] . \
Mound System—a type of onsite disposal
utilizing an absorption bed of sand that 1»
above tHe natyral grade of the so1l surface

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

n . .

Nitrification—conversion of nitrogen-
containing substances such as proteins-into
nitrates by baéteria

Nitrogenous-—containing &e element
nitrogen ?

Notification—information flow from the
governmental agencies to interested or affected
. parties, involves tommunication techniques
» such as fact sheets, newsletters, and seminurs

Nonpoint Source—a contributing factor to
water poliution that cant be traced to a s
spot, such as agricultural fertlllzer runoff &
constructiofi sediment

cific

Nonstructural Management Altérnatives—

" nonphysical approaches to pollution contxol

such as land use controls such as zoning
_ordipances, improved urban maintenance
programs, and construction activity schedules

Often more effective and less costly than Y

structural alternatives .

Al
NPDES Permit—permit for discharge of a
municipal or industrial waste 15sued by the
EPA or state regula(mry agency

0 -

Onsite Disposal—disposal of wastewater on an

individual lot. usually by a septic tank ,

.

4
Onsite Recycle—filtered andor
chemically-treated water which flows from a¢
holding tank back to the toilet-for subsequent
reuse &

Onsite Systemi—a self-contained system which
provides both treatment and disposal of
wastewater on an individual Jot

Y
A

Opportunity Cqsts—monetary ;'alue ot -

potential benefits lost as a result of a water  *
quality action

Organic Matter—carbon-containing suhstanca

Organic Waste Discharge—waste normally
¢@ntaining oxygen-demanding carbon .
' compounds
’ ¢ ’
Overland 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 thraugh the
interaction of sunlight, wind, aquatic
organisms, and oxygen

s
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Pathogen—disease-causing organism
Pathogenic —disease-causing

PCBs- polychlorinated biphenyls, a group of
extremely peristent chemicais used In

electrical trdnaforyrs and capacitors

* Peak Demand Réte Stggecture—increases
price of water at high consumption periods,
effect of leveling out water usage \

Pe# Capita Daily Consumption—amount
vinsumed per person per day

Percolation --downward flow or filtering of
water through pores or spaces 1R rock or soil
.

Percolation Test —test for measuning the
ity of «oni i ;.-’menwmd flow or
perméability of wa'er v

Permea‘)iixty - the degree to whica
substance 1~ capable of being penetrated by
water

Permeable-—quality of an aquifer ¢fiat permits

w ater to move through 1t
—

pH - -hvdrogen 10n concentration 1n a wolution

Point Source Pollution—poliution that 1s
di~charged from a single location wuch as a

prpe

Pollutantf,oading—amount of pollution
contributed by a given pollution source over a
time period

Polychlorinated Biphenyls (PCBsi—a gicup
t tave, pergetent chemicals usad »n making

i
transtopmers and capacitors

Polymer,—chemical compound consicting of
repeating structural units

Ponding Parking Lot, Rooftop}—occurs
when a structure s designed so that sain water
will collect within its boundaries and will exist
at a ~pecific location at a controlied flowrate,
rather than running off yncontrolled

Porosity --open spaces or cracks in'rock that
maht i with watwer

Precipitation —process where ¢hemicals

uce a compound that can be
easily removéd from a solutiont

Present Worth- -the sumrtof money that must
be placed on deposit at a given interest rate
when the project construction begins to prqvide
funds« for the anticipated expenditures

Pressure Sewer —collection system in which '
wastewater i~ pumped under pressure from
homes into a central treatment or disposal
facthty

Pretreatment treatinent of an industrial
waste hefore discharge to a municipal sewer
~vutem

Pretreatment Effluent Standards— )
concentrations or amounts of toxic chemicals
that may be discharged to pubhicly-owned
treatment works -

Primary Clarifier—sedimentation tagk used
for removing settleable solids during primary
treatment

Primary Impact—an effect duectly related to
a’program or a~project such as noise associated
with the construction of a wastewater
treatment plant

Primary Waste Treatment—first stage &
wastewater treatment. removal of floating
debns and solids by screening and
sedimentation . .

Prohibited Wastes—wastes not allowed to be
discharged to a publicly’owned treatment
works

Public Participation—in¥olvement of citizens

in the decision making process

Pump Station—facility located along a sewer
to maintain the flow of wastewater under
pressure »

r

L

r
Rapid Infiltration—land application technique

In which wastewater 1s apphed to land and 1s
allowdd to'percolate through the soil and enter
the groundwater. thereby treating the \
wastewater

Responsiveness Summary—document
prepared by a planning ageney indicating
briefly to the public how decision makers have
dealt with the actions, comments, and opinion«

£t ()
vl Uik Pubns

- -

Retrofit Devices—modifications to be installed

on existing equipment

Revenwe hond—financial bond which the
community pays for through fees for the use of
a facithity

57“— . .

)

Saline—containing chemical salts, such as
sodium, petassium, ang magnesium ’

Salt Water Intrusion—the seepage of
saltwater into fresh groundwater, often caused
by overpumping the groundwater

Spnitary'&wer‘—collecuyn system which
carries wastewater produded 1n homes and
1n stry,vq'separate‘collecﬁon system carries
stofmwater runoff

Sanitary Wastewatgr—refers to wastewater
produced 1 homes and Industry, and separate
from stormwater runoff

Saturated Zone—layerp below the water tahle
where all cracks and pores are filled with  *
water

.

1.
Silviculture—a phase of forestry dealing with
the establishment, development, and harvesting

Second{ry Clarifier—sedinientation tank
used for rembval of settleable »olids and ~cum
cretited during secondary tieatment

Secgndary Impact—eflect indirectly cauded
by & program or project, ~uch a~ comniunity
growth indsiced hy wastew ater treatment
facilities

Secondary Treatment- microbiologics!
treatment of wastewater to COn-ume o1g.ine
wastes usually in the presence of oxygen
Floating and settleable sohds. and about »5
perceny of oxygen demanding <ubwtances and

suspended sojids are removed Diinfection wirh

chlorine 1s the finul stage of w-umd‘nk\
treatinent .
‘Sediment Detentignh Pusin—«tructural
facility for temporarily ~u?r1ng stormwater
runoff, during which time <edinent 1« remosed
hy settiing

Sedimentatign—a nonpoint ~ource of poliution

(auved when construction disturbs the <ol and
wedMent 1> washed from the construction ~ite
and enters urban stormwater also more
gererally. the settling'out of ~ohd< in*
wastewater or stormwater hy gravity

Seepage Bed—type of absorption sy~tem
which uses a wide trench partially filled with,
gravel or crushed stone and covered with ol
Piping distributes treated sewage evenly
throughout the bed for seepage into the ground
\

Separate Sewer—collection <y~tem whith uses

a sanitady,sewer to carry dnly wastewater, and
a storm sewer to carry runoff from Kainwater

Septage—the <olids collected 1n ~eptic tank~
over many month+ of operation

Septage Treatment—treatment of the whd~
collected in septio tanks over many months of
operation *

Set Price Rate Structure—each group of

customers pays 8.set Amount for any amount of

water consumed !

Sewer Interceptor—pipe which carries flow
from the collector sewers in the dramage ha<in
t§ the point«of treatment or disposal of the
wastewater '

Sewer Lateral—small sewer pipes In the
street to which thé individual users connect
!

of trees

Sludge—concentrated solids removed from
sewage during wastewater treat‘ent

Sludge Digester—heated tank where
wastewater 5olids can decompose hiologlcaily
and the odors can be controlled

Soil Profile—a graphic representation of soil
components

Soluble—material that can be dissolved in a
hquid to form a homogeneous material
. »
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injection tq prevent soil from subsiding’or
settling excessively

Supernatant—the relatively clear hquid that
forms on the top of the digested sludge tn the

second tank of a two-stage anaerobic digestion
process

Surface Water—accumulations of water on top
of the ground, such as lakes, streams, and the
oceans

\\Sbapendod Solids (88)—tiny pieces of sohid
. pollutants in sewage that cause cloudiness and
require special treatnfent W remove

to a section bf the Clean Water Act

208 (Water Quality Management)
Planning—water quality planning with a
state, regional, or areawide scope. provides
guidance fqr individual 201 facihty plans

u - .

.

Unit Processes—individual functioning parts
of a whole system

Unsaturated Zone—soil layers above the

water table, where water adheres to sgh ¢ < .

particles and will not flow to a well

» . s . . ™ ’ - :
. \ S 4 . .
. ! o Y t L. * : ' . -
. ) . 7 . \ .
¢ . ’ . [ . - )
o - ¢ PR \ [
. . Nj - . .
o __ T
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: Special A ment Bond—financial bond - t / ’ 7 / User Charge (Fee)—prices charged to the
1sstted to pay.for public improvements where- consumers of various puphc services
specific and direct benefits exwt, payments” . -
from parties who benefit retire the bonds ¥ - — " i v
- , * Thickening—sepa™@iion of as much water as  * . .
Spray h_"ﬁgatign—_the application of u-em,ed‘c poésible from sludg gravity or flotation * . ry
efftuent onto land by,spraying to provide | - techmques ¢ . -
irrigation. ’ . C. L Vacuum Fiiter—a cy"hndmal drum filter
5t . ¢ Total Dissolv the total amount of separate th ds
St'abﬂintion—-dngeguon of the organit solids dissolved organ organic material ‘ ;;;hlhu:e:;evrhcuum to sepa f‘ e solds .
in sludge mo that they may be handled without”  contaimed 1n w * .
6329'"8} nuisance or heﬂ.l‘h hazard Toxic Chemicﬁl—on;»of a nu’mbpr of cieadly Vacuum Sewer—collection Bystem in which a N
Step One Planning—imtial planning stage for - subitanced, 1t appears on a list published by the * central vacuum source m ne e va&mm:on .
y P small-diameter collection‘mains |
water pollution ‘control facilities as EPA _
administered through the Construction GrantsV -, -
Program. Transpiration—Iloss of water from plants w x y &z s .
. ’ - . N N ) .
Step Two Design Grant—the second stage of  Trickling Filter—a gecondary treatment - ,
planning when & water pollution control process where wastewater geeps through a film . = R
alternative is designed as administered under of MICroorganisms growing on stones or a Wasteload Allocation—the maximum
thé Construction Grants Prograff® v " synthetic medium As the wdBtewater trickles potlutant load that a facility 1s legally @
, . ’ thrqugh the fitedia, the microorganisms permutted to discharge to a water bodys
Stream/Divergence—altering and/or dividing me lize most of the organic pollutants - ~ ~
the flow course of a stream to redtce the effects Water Quality ¢ gement (208)
of high-flows on™the {and surface Turbidity —cloudy condition in water due to Planning—plan for the maintenance of
’ suspended silt or organic matter M clean water at the state, regional, and areawide
Strucq.lnl Management Alternatives— ! ° levels .
invoive physical entities for delaying, blocking, 201 Plan—local plan for wastewater treatment . - y -
or ¢rapping pojiutants As compdred to facihities under the Constrygtion Grants Water Quality Standard—leveks of pollution 3
nondtructural approaches, they are often Program of the EPA, the number refets to a parameters or stream conditions that must be _
expepsive section of the Clean Water Act - . - maintained to protect desired uses of water _ .
‘Structural Methods—ctmstruqmn of physical 201"(1-:“' jes) Planning—deals with the * Water Recharge—adding water to an-aquifer
entities for delaying, blocking, or trapping planniity./designing, and construction of local either by spreadihg on the ground surface or by
pollutants wastewatgr treatment facilities direct ingection through wells . .
Submain—sewer conn\ectmg.laterafs to mains 208 PM— g]or‘ml, state or areawide plan for Watershed—the land area that dramnsintoa
: water quality management, the number refers stream or river ’
Subsidence Preventive—use of groundwater " v o

Water Table—top surface of the groundwater
Wef Air Oxidation=—process of breaking dowri
sohds 1n wastewater under conditions of high
temperature and pressure

Wetlands—low-lying lands which frequently
have stan water on them, such as nwkps.
«smarshes. endows Wetlands essent1ally

are pollutant traps in natural environments
‘ ~
o )
. /
.
.
. .
1 . "
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Chapter‘ 7

Innovative and
Tgfchno.logies

Charles A. Cole 3

o —— ¥

Alternative

N —

Great concern has developed in gecent
years over the enormous cost of many
convéntional wastewater ireatment
facihties Phese cancrete and steel facilities
are not free gifts from the federal
government Local communities soon
realize their share of the capital costs has
to be paid with interest There are also
sizable operation and management costs
associated with these plants The concern
amyver rising costs of wastewater treatment
led Congress toa;lace new -emphasis on
“nonconventiond?” systems tn The Clean
Water Act of 1977 Some of the keystones
of the Act encourage communities tq use
innovative and alternative technologies to
achieve the Nation's water quallty; goals.

"The Uryt,ed States Environmental *
Protection Agency (EPA) has developed
regulations and guidelines for achieving
the goals of the Act, while stril
maintaining the momentum of the '
Construction Grants Program. In
encouraging communities to consider
Innovative or alternative technologies, the
federal construction grant share has been
increased by ten percent from 75 to 85
percent This increase amounts to a 40
percent reduction in capital costs that the
locality must finance! If an innovative
system faiis to operste properly, the law
provides for 100 percent grant assistance to
pay the cost of modifications or
replacement.
. ’

Technology Choices

The Clean Water Act of 1977 requires that
all wastewater treatment facility planning
consider innovative and alternative
technologies. So whadt are innovatye and
alternative tecinologies? Convent¥pnal
methods of treatment are generally defined

as biological or physrcal-chemical grocesses
)

used prior to wastewater discharge to
surface waters. In various forms these
processes are commonly used 1n sewage,
treatment plants '

-»

Innovative and alternative technologies, in
addition to providing the treatment levels
of coriventional tegchnologies, also exhibx
at least one of these beneficial
characteristics ,

e Provide for the reclamation and reuse of
wastewaters

¢ Conserve or recovegenergy

e Are economically attractive relative to
conventional technologies »

The Clean Water Act requires that each
state set aside two percent of the
construction grant funds it receives from
the federal .government each year These
funds are to be used for innovative and
alternative technotogies In 1981 this
amount 1ncreases to three percent At least
one fourth of this amount is for innovative
options alone The whole project need not
meet the innovative or alternative critena
A part of the project may do so and be
funded proportionately

-

(

-_d S
Local
Federal Share 75% Share
‘ 25%

Conventional Technology

4 ”
Local
( . Federal Share 85% S:'\Sa.l/'e

Innovative and Alternative

Technologies

»

101
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The advisory group smmld check with
. the state water pollution control
agency togee if this annual set aside is
being used.

Alternaﬁve Technologies

Alternative technologies include various
methods of central or commumty
wastegvater treatment; sludge treatment,
energy recovery, and onsite systems. They
qualify for ten percent additional -
cottstruction grant funding. The Act
%emphasizes alternative technologies that

The Clean Water Act places major N
emphasis on land treatment of effluent and
sludge. Many areas of the eountry are
already utihzing lahyd disposal. Others such
as Lake Tahoe, California, are planning to
use it. A potential local cost savings of 44
percent 18 predicted for the use of land
treatment instead of a sophisticated

advanced wastewater treatment (AWT)

facility in attaining the same level of
pollution control. The Lake Tahoe AWT
plant was the model for the country a
decade or more ago. Now, because of |
concern over costs and energy use, many
communrties are beginning to're-think

3 recycle or reuse treated wasfewater and their app -ach to wastewater treatment.
‘avold surface water discharge altogether !
j -
- - . } .
I 1 Treatrgent Facuut Averag
Comparisons of B . R vy .
11981 Costs for : Worth $:1600 Gallons
Facilities L Million $
, ngcxpxtaegon and 'Ilon Exchange '
. . |(Advanced Waste Treatment) 51 158 |
Lake Tahgoe, California . |
, Flood Ir&atlon . o
+(Land Treatment) - / . . 33 088 |
‘ ! Savings | 36% . 44 . . i
L x b . 1) » .

t

. ¥
; Py
‘ . Inn’htWe Technologles\/
Alternative systems that are not fully
' proven-may qualify as innovative

technologies if they meet any one of the
. following 81x criteria:

® Imprgved operational rehability
e Better maoagement of toxic materials
Increased environmental benefits

o Improved joint treatment of municipal
and industral wastes

' 15% réduction of cost for the life of the
gi'stem itypically 26 years)

® 20% reduction of net energy
consumption.

» {

. Those projects,

4 o

If an "unproven” alternatiye technology is

designated by EPA as innovative, 1t

becomes eligible for 100 percent grant

assistance should the gystem fail.

An important pofnt to remember }s that

even a conventional method of treatment
nsidered innovative. First, it must K

be a de eloped technology that is not fully

proven under the circumstafices of e N

proposed use. Second it must meet exther

of the last two ¢ ia above. a life cycle

cost reduction o least 15 percent, or a

het energy reduction of at least 20 percent.

portlons of projects,

meeting the requireménts of innovative

technology qualify for ten percent

additional federal funding
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Innovative Technology  * “ | Alternative Technology - | Qualifying Criteria
Guidelines .

<
.

4

> | .

Conventional Methods o

_ ]

f |

i

-

Forms of Treatment and
Unit Processes Not .
Fully Proven

¢ Effluent {reatment

¢ Sludge treatment

® Energy recovery

¢ Individual and onsite

L

¢ Improved operational ’
reliability

e Better management of
toxic materials .

e Increased environmental
benefit

|
¢ Improved joint treatment {
/

Cen&al Treatment and
rt

Biological or
physical/chemical unit
processes with direct point
source discharges to surface
.waters

!

Selection Process

L

, How does ofe go gbout determining N
innovative or al tive funding ’
eligibility? The study process involves
severglgecision points, including:
¢ Determination if tech?ology 18
fully-proven

o Satisfaction of qualifying criteria
& Determintation of cost-effectiveness.

The EPA makes the final determination on
funding eligiblel';{ty

systems . !
_J
: .
Qualifying Criteria ‘Innovative
—> | Techriol
® 15% life ¢ycle cost . OBy .
reduction
:edz\%lgx?t primary energy . " An alternative technology
. s must medf any one of the six
. » criteria-to qualify as an
tnnovative technology
Conventional methods must
meet either the cost or
) enerF reduction criterion to '
qua tgv_ as tnnotvative
. tecanoiogy .
) ~
Fully Proven? )

First, 1t'1s necessary to determine if the
dlternative technology 18 developed to the
extent that the risk of full-scale use 13

- accefigable. If it 18 and 1t also 18
cost-effective, 85 percent funding 18
“allowed. Conventional technologies that
are fully proven are not given the grant
incentive reserved for innovative processes

‘Satisfies Innovatwe Criteria?

Next, one determines if a not fully-proven
conventional or alternative technology
meets one of the six qualifying critena.
The wiple_ project need not meet all of the
innovative critena Part of the project may
qualify and be funded proportionately
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i "Alt&rnative Technologies .
- - &

Efﬂ'\lxent Treltment Sludge Treatment | Energy Recovery Individuah O;)site, d
. ’ ) - Small Communitﬁ
\ - S‘ystems -

-
L]

U

b .

land treatment ‘ land application . co-disposal of sludge and onsite treatment
aquifer recharge . composting prior to land refuse . cluster treatment
aquaculture application anaercbic digestion with ° septage treatment
stlviculture drying prior to land | methane recovery . alternative collection
“horticulture application self-sustaining incineration system for small
| revegetation of disturbed . - oA communities
I land . . : «
| containment ponds '
+treatment and-storage prior
¢ to fand application
| direct reuse (rion-potable
water)

Cost—Eﬁ'efave? e - ¢ Providing information about local

« problems and circumstances w an ¢
' Finally, a cost-effectiveness analysis 1s be used in the consideration of

perfdrmed to determine if alternatives are  innovative and alternative options
, ' worth funding The method used 1s the
same as that normally used for faciiity
plans, except that alternative technoligies
. and conventional options that save energy J
) are granted a 15 percent cost preference ¢ Continuing to look for cost and, * .

¢ Ensuring that innovative and . 7
alternative-technolagies are adequately 2
evaluated for the community

tThis means they could cost up to 1 15 energy savings through innovative
times more than the most cost-effective processes; even after the number of
conventional technology, and still receive alternatives has been narrotwéd
the additional ten percent funding | - y .
Analyses are done en systems that provide  + Building pubbcrsnuhp‘port for an <'( !
equivalent levels of pollution control innovative oralte tn'(_e facility. ’ P2 ‘
. . - ~ < ‘ ~ . |
\\ ‘, Operation and management costs, pad for ' .,
- ollection systems for small communities entirely by the local government, are
. hat include pressure sewers, vacuum usually less expensgyve for alternative |
\\ . sewers, or small diameter gravity sewers technologies A}l too frequently |
) may also qualify for the increased grant communities have been overburdened with 4
' and the 15 percent cost-effectiveness an elaborate system that they can't afford
# preference. . : 1o operate Once the grantee 1s aware of -
‘ the monetary benefits of the innovative .
All considerations, including multiple usesy and alternative technologies, various 3
such as recreation and resource recovery, options can be recommended for
... should be included in the analgsis evaluation. -
.o -, © B s \
} ’ . During the screening and evaluation of Members of the advisory group are
‘ . alternatives, the ry group can familiar with the local situation
' o \ provide a valuablg service to the . Knowledge concerning the appropriateness v
e community by: - . of various technologies for local conditions .
) i e Encouraging the grantee and :\gl]ct;en::]lg:t] to the grantee as well as
. ) consultant to consider innovative and *
. alternative technologies If 1t appears that conventional technologies-
/ ' ¢ Providing a public forum to discuss are best for wastewater t’®atment. the
Tt potential innovative and alterhative advisory group should still watch for
solutions for the community innovation Projected energy and cost \ .
. ' ' savings may meet the innovative funding .
°, . - critena, and then qualify the proect for
vo104 .. . ‘ 18
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. theaddfional ten percent funding. The
advisory group should also be sure that
Jnsite systems are g1vén careful
consideration as treatment options. Ifithey
are constructed and maintained as a
community project, these onsite systems
also quahfy for additional funding. ¢

Two kgys to successful )dvi;ory group
participation are:

e Abeorption beds
e Sand filtration-disinfection processes
. Miour\)d gystems . Y

o Evaporation and/or transpiration
systems ‘

o Waterless toilets and greywater systems

v o Onsite recyale systems

)

¢ Thesadvisory group can take the lead -+An onsite disposal system without

in encouraging the consideration of
innovative and alternative technologies
for the community )

e The advisory group should monitor
the analysis of innovative and
alternative technologies and be
satisfied that the evaluation is
thorough and accurate.

These are often difficult tasks. To be
effective the advisory group must work
closely and cooperatively with the
grantee and consultant. In some cases
technical advice and support may be
sought from the state water pollution

, control agency and the EPA Regional
Office.

Other Considerations for Small or )
Dispersed Communities o4
Besides encouraging innovative and
alternative technologies for point
discharges. The Clean Water Act of 1977
has extended the Construction Grant .
Program tq include indivi and small
community systems. In factafour percent of
‘the construction funds allocated to rural
tes are set aside exclusively for funding

"alternatives t8 conventional treatment \
works” 1n communities having populations
under 3,500 persons, and in
highly-dispersed sections of large

- communities. The four percent set aside
applies to states with rural population’of
25 percent or more or for a non-rural state
at the request of the Governor :

-
Indwidual systems are defined as
) p;zately-o alternative wastewater
tment works serving one or more
principal residences or commercial
establishments which ag# not part of any
,conventional treatment works Individual
systems are eligible for 85 percent funding.
Commonly used technolegies for onsite
systems includey '

e Septic tanks
e Aerobic tanks

2 SR
A
1,’

L 3

adequate provisions for treating septic
tank solids, called septage, may be an
unsatisfactory substitute for a conventional
system The guidelines, therefgre, 1dentify
septage treatment as an alternative
technology qualifying for an 85 percent

‘grapt

In order for onsite and small community
systems tg be eligible for federal funds, a
public body must apply for the funds and
guarantee that the systems will be
adequately managed and maintained
Specific operation and mapagement
procedures must be included 1n th inal
facility plan

Construction of a small system

" What Happens if the Innovative or

Alternative System Fails? .

If any innovative or alternative facility
fails to reach its design performance within
two years of operation, the EPA 1s
authonzed to make a grant funding 100
percent of the cost of modifications or
replacement Only negligence ¢n the part
of the design firm wall prevent the
refunding of projects on the state pnor"ny

] i

¥
) L |

/

-




T
. 106

RIC

o

E

Aruitoxt provided by Eic:

\

e
/
v
hJ
s
Ve
vt
r
\
/

.

Innovative Criteria '

' An stated’earlier, alternative technologes

that are not fully-proven may qualify for 85
percent federal funding as innovative
projects if they meet any one of six crijena-

® 15 percent reduction’of life cycle cost

® 20 percent reduction of net energy
consumption

¢ 1mproved operational reliability ,
" ® better management of toxic materials
® increased environmental benefits, OR

® improved joint treatment of?nummpal
and mdustnal wastes

The Mtept of these critena 1s to encourage
the use of technologies, such as land
application or reuse and reclamation
systems The cost and energy criteria
establish specific performance levels The
remaining four are not as specific and.,
therefore, need further explanation

Improvey Operational Reliability
Alternative technology contributing.

- towards improved operational rehafhity
'must meet one of the following conditions
to qualify as being innovative

® Decreased susceptibility.to upsets

® Réduced occurence of effluents that fail
to_meet quality critena

® Decreased levels of required aperator
attention and skills

13
The innoyative technologies may 1irjclude
the use of unique opérational proceflures,
land application schedules, and s 1
mat,enals,requxpment, or processes

hnproved Management of
Toxic Materials

Since many humaaJgalth problems are
attributed to toxic chemicals, technology
for reducing direct or indirect exposure to
these matenals 18 highly encouraged
These toxic matenals also often have ah
adverse effect on the operation of
conventiond sewage treatment plants The
primary source of toxic eompounds 1n,
wastewater 18 industnal discharges to the
municipal system Toxic materials leave
the sewage treatment plant primarily in

f

.
the sludge, but some may be d!scharged n
the effluent or escape®into the air These
toxic chemicals may be reduced or )
controlled b" . )\

® Isolation of the toxic agent {

® Changing the chemical structure to
make 1t nontoxic .

® Destruction by such methods as burning
or biological breakdown

AN -
‘Increased Environmental Benefits

l

Increased environmentalbenefits are .
probably the most diffic f any of these

four criteria to define Such benefits s
include the use.of nutrients from sludge or
effluent for growing crops or ﬁgh;Tand
reclamation such as the recovery of mine ! «

spoils, the recharge of groundwater -, -~
aquifers

' ’ N
The monetary benefit of alternative .

technologies 1s illustrated by the land

treatment system of Muskegon Michigan

The revenues of crops 1rrigated by gfftuent———————
reduced operation and management costs

by 59 percent during 1978 -

! Companson of Operations and | .’
[ Management Costs .
! \Muskegon and Warren, Michigan
: Slow !
i Rate Adianced }
! Land Waste I
' Freatrnent  Treutment
Item Muskegon  Warren !
- : |
Flow. mgd - 28 30
Cont, ¢/1000 |-
Galloh 71¢° . 24 6¢
Per capita
cost, $iyr 3 $4 50 $16 00

{*Reduced from 16 9¢ as a result of cro
revenues - a drop of 59 percent in 1978
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Improved Joint ’l‘reatment of ;
Municipal and Industrial Wastes

Improved joint treatment refers to (a)
treatment of iMdustnal, wastes discharged
Into a municipal wastewater col{ection
system, and (b) the joint treatment and
disposal of municipal and industrial
sludges. The facility plans qualifying for,
innovativé technology must meet EPA’s
general pretreatment regulations. Joint
treatment may be improved by using
industrial waste or-waste products to
provide better municipal collection,

- treatment, or sludge disposal, or by using
municipal sludge tolenhance industrial
waste processing. An example 1s the use of
chemical solutions from a steel madeso help
thickén municipal sewage

Old Ideas, New Ideas

What we are calling innovative 18 not
necessarily new It can be the recycling of
old 1deas In advocating new or revived
engineering and design practices, Congress
- and the EPA have shown a willingness to
" accept a greater degree of risk i1n order to
achieve advancement in the state-of-the-art

The regionai EFA adimumsit atol wan
designate a project as tnnovatie if he/she
feels that significant environmental or
public benefits can result by
LY . -

" Innovative systems may be procegses,
concepts, or equipment. The innovative
designs may include

® Greater Integration and use of natural

processes \
« o Maximure use of available physical
Surro 1
o, Surroupdings , —_
e Invention or development of new -
equipment and processes .

s e Modification, adaptati§n, or
{ improvement of fundamenta® biological,
chemical, or physical processes

® Improved efficiency or control of known
processes

L Apph'catlon of processes or equipment
ongnally developed for another purpose to
the treatment of municipal wastewater

e Unique combinations of processes and
technigues that create new treatment
alternatives

‘.

Reuse, Reclamation, and

' | Energy Recove;j Opportunities

Effluent Reuse
® Irrigatioh for nutrients or water .

¢ Commercial and industnial recycle
for nutrients, water, or heat

e Agquacultural uses inclyding all
production and processmé operations
¢ Grounfwater 1njéction as

supplemental water source, intrusion
barrier, or subsidence preventive

Beneficial Sludge Use

® Land spreading of mumc1pal
sludges
° Jomt treatment, blendmg, and
fmumc1pal sludges, sohd
tes and-industral sludges
Use of municipal sludges as new
materials for industnal or commeraial
production of saleable products

Energy, Conservation,
Reclamation, and Recycle
® Solar energy to accelerate
temperature-sensifive processes and
space heating in wastewater
treatment operations
e Use of heat pumps to extract heat
from effluents

| ® Digester gas for in-plant or
\' off-plant uses, including sale for
industnal or commercnal activities
e Gas recovery from landfill
operations —
e Accelerated vegetation growth and
harvegting
® Waste heat recovery and reuse for
thermal and combustion processes

Industrial and Coniinerc,ial Reuse

or Reclamation |

& Industrial Use of waste heat from

municipal treatment systems

e Municipal use of waste industral
eat

e Commercial use of wastewater

effluents

o lndustnal use of wastewater

e Joint industrial mwnicipal disposal

of effluents or waste Bolids

e Use of industral waste products for
neficial municipal uses

Use of municipal waste products for

beneficial industrial uses
4

[
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Multiple Uses and Recreation

Innovative planning of wastewater systems
does not end with the treatment of wastes,
the recovery of resourceg, or the disposal of
residues. Additional multiple uses of
wastewater treatment factlities should be
considered, especially in recreatiom\and
open space For example, sewer line -
nghts-of-way connect digjointed park
systems, and become recreationai-paths for'
cycling, hiking, horseback riding,
snowmobilingggnd cross-country skifng
On the West st a support for an outfall
pipe serves as a fishing pier. Even
abandoned wastéwater plants have .
recreational uses. Ii Ohio an old clarifier
13 now a splash pool and’roller-skating
area

¥ ‘.
Wastewater facilities should be considered
as community resources with many_

functions <
v &

As part of its overall role in facility
planning, the advisory group should
initiate and pursue this type of
thinking, and stimulate interest
throughout the community.

What Can We Conclude?

A recycling of some good old ideas, an .
adoption of some good new ideas, and some
uinovation may save the community
money (both in capital expefiditures and
operation and management expenses) and
lower energy consumption. An innovative
or alternative system can receive an
additional ten percent federal funding if it
zﬁlﬁes If an 1nnovative facility fails to
operat,e properly, fedgral law provndes 100

. percent grant assistance to pay for the cost

of correction.

The facility@lanning process provides an
excellent qpportunhity for a community to
develop a wastewater treatment system

- that 1t can live with and afford.

The advisory group is in a key position
to see that this happens. Before a final
plan is selected, the advisory group

" should ask itself a very important

question: Are we convinced that all the
alternatives have been adequately
evaluated?




Y,

Y

Case Study

Alternative Treatment: -
A Low Pressure Sewer System
with Aerated Lagoons '

Cﬂxaker Lake, Pennsylvania

Adapted from Munes, TR and N Smuth, "Communuty Action at Quaker
Lake A Low Preseure Sewer System with Agrated Lagoons,” Water
Pollution Control Associatiop of Pennsylvania Magazine, Volume XI.
Number 6. Notember-December 1978. pp 6-10 . : Q-

\

.

I4
Quaker Lake, in northeastern Pennsylvania, has

experienced water pollution problems which typically
_accompany population build-up around lake shores
Quaker Lake 1s surrounded primarily by summer cottages.
Of the 110 total residences approximately one;quarter are
occupied year-round

Significant pollution of Quake)Lake occurred as the soil
around the lake could not absorb-the increasing household
wastes As a result of the malfunctioning septic systems,
the lake received nutrient:nich groundwater seeping from
the surrounding residences The groundwater flows
accelerated the excessive vegetative growth and deposits
of eutrophication

Background

[
The movement to save the lake began in 1971, after
improvements were completed on an antiquated water
sopply system serving about one-third of the lake’s
resttbnces. As a result of increased water supply, some
septic systems were unable to handle the greater
househbld wrwload’ sometimes turning yards into smelly
mires

At the request of a resident, the Cottage Owners
Association snquired into the feasibility of installing a
sewer systemcaround the lake. The initial study by an
engineering firm proposed a conventional treatment plant
and a gravity sewer system surrounding the lake. The .

«  gpedenls realized this project would be tremendously

digruptive and very expensive.
. . ’ -
t of the initial study, a g’rea't‘deai of interest in
quality of the lake was generated. The Quaker

study
their Aforts the community became aware of the lake’s
asing deterioration. Well-attended meetings featured
10n8 on biology, soils, fish and sewage disposal
alternatives. ~ .

e
¢

e community’s environmental problems. Through .

The Environmental Study Group evolved 1nto the
Property Owners of Quaker Lake, who arranged for a new
feasibility study by another engineering firm. The new
study, completed 1n 1972, recomymnended ap alternative
consisting of a low pressure sewage collection network
around the lake wiph a lagoon wasiewater treatment
system A decision was made by the Property Owners to °
go ahead with the recommended system The Silver Lake
Township Sewer Authority was appointed by the
Township Board of Advisors to implement the plan

”

Financing 4

et \
The search for funding was tedious and discduraging The .

Pennsylvania Department of Environmental Resources
would not releage any funds because QUa*(er Lake was not
considered a priority project. Agreemeni was eventually
reached with the Farmers Home Administration (FmHA)
for a $143,000 grant (36 percent of the cost) and a five’
percent 40-year loan for $226,500 (56 percent of the cost)
The local share of $30,000 (8 percent of the cost) was met
through sewer revenue bonds sold to community residents

As a prerequisite to securing the FmHA loan and grant,
the Sewer Authority had to obtaln easements from every
property owner who would have sewer mains throu

“ their land. The easements granted permission in

perpetuity for the installation, management, and rewr&
of the lines. ’

1 planning by the Authority led to an early
retiremént of the $30,000 bond issue, thus saving
considgrable interest costs. The hook up fee, at $350 per
resig€nce, generated sufficient funds to retire the bgnd

e in only one year of a three-yearterm.

Implementation T ) . \

- ?
In spring of 1976 construction of the sewer project began.
After expectipg a summer of inconvenierice and
disruption, most residents were hardly aware that
installation was going on. .

\
i g

~
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The construction consisted of sewer mains of two, threg,
and four-inch plastic pipe installed around the lake, with
a sax-inch interceptor leading to the treatment lagoons
The pipes were installed at deptiof only 54 inches. This
design contrasts sharply with a conventional gravity flow
sewer gystem that typically requirestépths of many feet.
In an emergency, any sectian of the system can be
bypassed through a hose owned by the Authority

Grinder pun}ps were purchased by the Authonty to be
installed at‘each residence at the owner’s expense The
grinder pumps are self-contained units, installed so that
household wastes flow into a wet well Sewage 18
automatically pumped through the grinder to the main
collection line which leads to a lagoon

The aerated earthen lagoon svstem is located outside the
lake’s drainage area. The lagoons provide a natural,
non-chemical treatment w;lch gives off no odor, leaves no
sludge, and requlres little maintenance. Sand filtration’
and chlorination as final treatment are requlred by the

Pennsylvania Department of Environmental Resources for and ultimately implement an alternative type of
dlschax‘ge into the adjacent Little Rhiney Creek.

The pressure sewer syste}n consisting of grinder pumps
and pressure pipes has performed well Initially, several
service calls were required to make adjustmefits or
replacement of such items as alarms or controls. In three
instances; the central pumping unit was replaced, all
under the manuf%cturef’s warranty ’

P

’
p—

The sewdge treatment system has provedzasy to-operate
during winter and summer Overall performance has been

- consistently good The facilities have no odor or sludge
problems

Significance

The residents of Quaker Lake, through their unusual
curiosity and determination, came to understand the true
cqpdition §f the lake and eventwally reached their goal of
h(ﬁtlng itsurther degradation Their awareness of
problems associated with conventional treatment and
sewer systems around lake shgres led them to investigate
'3
wastewater managernent system.
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Projects Using Innovative .
and-Alternative Technologies
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Thege project summ;u'y descriptions are based on Idaho
\nformation contained in the Innovative and Alternative . -
. Clearinghouse forms submitted by the EPA tegional City of Burley Sewage Treatment Plant

4

-

rdinat
coordinators Total Grant $843,000

Alqbama'a ) Innovatie Grant Portion $674,000

L3

Dry Creek Wastewater Treatment Plant Innovative Components Microscreens
Total Grant $25,865,000

Process De: ¢ Th ‘mlc oscreen 1s € to save
Alternative Grant Portwon, $5,948.950 rocess Lescription © roser

28 percent in present worth cost and 25 percent 1n net
primary energy over alternative physical/chemical
processes The microscreen will be added to an existing
three-cell lagoon for algae removal to meet state
secondary treatment requirements.

Alternative Components Anaerobic digesters, sludge
thickeners, gas sphere .

Process Description Additions were made to the Dry
Creek Wastewater Tregtment Plant to add secondary

Lreatineni and 1ncease flow to 24 mgd. Alternative »
processes included a digester, thickegers, gas sphere, Maryland
blower building and standby generators for energy Jonesville/Jerusalem Sewage Facilities
recovery, and aeration equipment and computer for energy
conservation. , . Total Grant' $89,408
' . . Alternative Grant Portion $89,400
Elorida Alternatwe Components Aerobic digesters, sludge land
Leesburg Wastewater Treatment Plant ' spreading system, grinder pumps, pressure sewers _
Total Grant. $8,415,967 Process Descrzpﬁon The process utilizes a batch aerobic
Alternative Grant Portion $459,510 i ‘ pretreatment unit, bermed cell land application system

A d . (eliminates surface discharge of pollutahts), and sewage
Alternative Components Storage lagoon, effluent pump grinder pumps and Pressure sewers (alternative collection
station, transmission line, emergency retention pond, system for small community)
spray irmgation system, groundwater monitoring system, * ,
crop harvesting system

Nebraska - '

Process Description The treatment mode is conventional  Gtapleton Wastewater Treatment Facility
activated sludge with fixed mechanical aeration and .-

disinfection before spray irrigation. Sludge will be dned  Total Grant: $60,739 :
on drying beds and hauled by truck to landfill. Purpose of  Alternatwe Grant Portion: $60,739
project 1s to eliminate existing treatment plant effluent

discharge into Lake Gniffin and provide adequate Alternative Components Lift stagion, force main, total .
treatment of wastes to allew low rate land spreading of containment lagoon .
effluent without*endangermg water quality e

' Process Description Existing mechanical plant 18 being
' replaced with a lift station, force main, and complete
v tention lagogn The complete retention lagoon and
associated equipment are being classified as alternative
technology
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~" South Dakota ) Washington .
. © Yankton Wastewater Treatment Plant Dryden Wastewater Facility
Total Grant $3,700,000 M N Total Grant $269,700 ’
) Alternative Grant Portion $1,150,700 * Alternative Grant Portion $156,426
[ 2d
Alternative Components Sludge processing facilities, Alternative Components Septic tanks, drainfields
digester gas recovery facilities, electrical power generating
system using methane, effluent recycle system ’ Process Description Existing community septic tank and
. e - drainfield system failed. Project incluges construction of
. Process Description Modifications were made to a new septic tank and drainfield at location where
secondary treatment plant. Secondary digester gas system groundwater contamination will not be a problem
utihizes’100% methane recovery The methane is then _ Interceptor to connect existing,system to new facility is
used to generate electtical power A system was added to  not funded as I/A.
direct effluent reuse on the plant site and bulk sales for . - ~ .
non-potable purposes Plans for $ludge disposal include y >
land appiication on agncuitural iand (60%) and saie of - "
composted sludge (40%). ’
‘ y
Aerated lagoon 1n the winter - A .
\
- - ‘¢
Composting with sludge and wood <chips . had
= s , . . _ - .
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o f) *
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Innovatwe and Alternative Technology Assessment Manual. MCD-53, Publication ‘Number Need More
* EPA-430/9-78-009. Washington, DC: U.S. Environmental Protection Agency, 1978. tion?
318 pp. - Informa Qn .

’ This 18 an excellent reference manual for innovative and alternative technology
assessment and cost-effectiveness analysis. The general classification and
screening approach is covered as well as a detailed descryption of the criteria on
which innovative and alternative technologies are developed. There are 117 4
. separate fact sheets which describe municipal wastewa rocesses, including
- cost and energy data. Fact sheets on onsite disposal alte tives are also
,  included. It is available from General Services Administration, Centralized ’
Mailing List Services, Building 41, Denver Federal Center,'Denver, CO 80225.
Indicate the MCD number and the title of the publication.

Assistance may be provi y the Innovative and Alternative Technology Coordinator
in the Water Division of eac EPA®egion.

.*‘ S ] . - . /

-
P




/Assessment Procedures

. \ Innovative and Alternative Technolog'les

N\
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Figure 1

}

>

Figure 2 S , .'

The procedure zo use in
determining 1f a system or
part of a system will be
eligible fordnnovative and
alternative funding 1s
illustrated in Figures 1 and
2. The facility consultant
will need to follow through

_‘213 assessment process as

e system is planned

kY

Referring to Figure 1, the
procedure for assessing if
the alternative technology
will be funded as
innovative is as follows.

Begin with Point A

At Point A - Determine if
the proposed alternative
technology has been proven

_1n the circumstances of its

intended use.

If YES - Proceed to
Point C
= If NO - Proceed to
" PointB

At Point B - Determine if

the technology meets any
one of the six qualifying
critena for innovative
technology.

If YES - Proceed to
Point C
If NO - Not funded

At Point C - Determine if
the technology cost 1s
within 15 percent of the
most -effective
conventional alternative

If YES - 85 percent |
funding
If NO - Not funded

Referring to Figure 2, the At Point E - For
procedure for determining if technologies that have met
conventiondl methods of the energy criteria,
‘treatment will be funded as  determune if they are
innovative is as follows: within 15 percent of the
cost of the most
Begin at Point A cost-effective alternatives.
If YES - 85 percent
funding
If NO - Not funded

At Point A - Determine if
the proposed téchnology has
been proven in the
circumstances of its ,
intended use.

If YES - Proceed to
Point D *
If NO - Proceed to :
Point B /
L4
At Point B - Determine 1f
the propgsed technology
meets the 15 percent
life-cycle cost reduction.

If YES - 85 percent *
funding .

If NO - Proceed to .
Point &~ -

At Point C - Determuine if
the proposed technology
meets tite 20 percent net o~
primary engrgy reduction
criteria

If YES - Proceed to
Point E T
If NO - Not funded

At Point D - Determine if
the technology 1s‘the
most cost-effective
alternativef .

If YES - 75 percent
funding
If NO - Not funded
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‘ Figure 1 ‘ .
Decision-Making Methodology ) .

Alternative
Technology

A Fully proven? Yes No

B Satisfies innovative ’ - Yes No .
E criteria”?

° ¢ .
/ A ":\[\
" IC Cost-effective? Yes | No Yes | No ) -
within 15% of the most ) . — ¢ o
cost-effective con- 1 C ‘ C l 3 '

ventional altermative l

A 3 f .
Funding 85% None 85% None None

Figure 2 ~
Decision-Making Methodology )
’ ‘ ' ¢
‘ Conventional
o .Technology ‘ ‘

\ - .
A Fuﬂlly p_roven? - Yes No ,

B
B. Satisfies 15% life- Yes No
‘cyde cost feduction? C ) B L.,{ L

C. ts 20% net energy . © Yes No '
reduction?

{ ) T e
“ " D. Most cost-effective Yes | b
alternative? ]

. 7

E. Cost-effective? Yes | No* ~

within 15% of most cost- E

effective conventional
alternative

. Vi

Funding " 75% None 85% 85% None None |
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Chapter 8, - - ,
Water Con i
ater Conservation N
Charles AgCole . (
- - v . - .
» ) N
. . v
Why Conserve or Reuse devastating drought during 1976 and 1977.
Water? ’ . Other more localized droughts occur every .
: . ! year, and have a significant effect on .- )t
Man's existence and cultural development communities. The need for water
has revolved around waterr Water 18 used . tlron:tervagn becomes "‘Z:: tmpon:ilttm in
for dgimking as well as transportation, 1ght of increasing po;:iz: ‘ZZ a
industry, commerce. and waste disposal. increasing per cap ita aema .
Most large population or industnal centers . /\-/
are located on, and cntically dependent Wastewater Treatment Plant
upon, good water supplies: ! Overload . ‘ ‘.
Wastewater treatment plants have to be -~
adequately sized to meet the wastewater 7
flows produced by the community. .
However, industnal, commercial, and ‘
residential users often produce excessive ,
flows. These large flows overload the
treatment system, which then cannot .
function properly Reduction of these
wastewater flows by water conservation -
may make the facilities last longer or
produce effluent of improved quality-
However, excessive infiltration and inflow
(IT), which are leaks of ground or surface
! . waters into sewers, may overshadow any '
Water Shortages benefits that result from water conservation .
: In these cases the citizen advisory
Some areas of the United States have ;
abundant supplies of high quality water group should promote control "LQ” ¢
that meet year-round needs. Other areas well as water conservation. !
have only a lmited supply of water of \ . <
acceptable quality. Numerous examples of Onsite Disposal ‘ . -
chronic water shortages can be found in . » .
the Southwest. Other geographical areas Onsite wastewater disposal from a septic
face seasonal shortages. Salt water 3 tank is used by 29 percent of the total ( L }

households in the.United States More

would be used, but the soils and !
phy of many sites are not

well-suited for the effluent disposal. For  °

example, 80 percent of Pennsylvania's land

ihtrusion is a serious problem in coastal
areas where groundwater has been
seriously depleted. Yet in other cases
where there 18 adequate water quantity,
the quality makes 1t only marginally : : )
usaple. Examples intlude the acid mine is unsuitable for onsite systems., Water

" drainage water of Appalachia, and water /jfogaﬂvmiqn reduces wastewater flows and

containing high levels of dissolved solids rs the potential for improved treatment
found 1n the Southwest. Periodic droughts on many sites. It also permits disposal on
combined with an inadequate water supply ~ 50™¢€ previously unacceptable sites.
sagroduce a cnsis situation. The Northeast . ,
suffered its worst long-term iought fro?

1961 to 1965 California suffered a - -
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Energy

Energy can be saved l;y water

conservation By using less water, sizable =
savings in electrical consumption for
pumps, and electricity or fuel used for hot
water, can be realized Additional savings
result through reduction in chemical usage
at treatment plants Part of chemical costs

_» represents the energy consumed in mining. -

manufacture, and transportati¥n of the
matenals -

Regulatory Policy

The Clean Water Act of 1977 recagmz!s
that water conservation will improve water
quality It includes provisions that
encourage econompic water saving

measures. Water conservation increases .
both efficiency and longevity of treatment
facilities. If the amount of water treatéd by
a plant can be réduced, the.size of the

plant and the opérational costs can also be
reduced This will extend federal dollars

for pollution abatement and permit the
construction of more treatment plants

'/Sectlon 104 @f the Act requires the United
States Environmental Protection Agency
(EPA) to conduct research into methods
that can reduce wastewater flow ‘Section
201 states that the EPALghall encourage
wastewater treatment technology that -
reclaims wastewater for other uses.'Section

" 201 also requires the consideration of
innovative and alternative technologies
that result 1n water reuse and recycle The

-Act provides increased funding for those
projects using alterndtive technologies,
raising the federal share from 75 percent
to 85 percent of construction costs -

A

v

The Safe Drinking Water Act of 1974 takes
another approach to water conservation by
providing funds for demonstration projects
that will investigate the health
implications of reuse and recycling of
water for potable use

President Carter 1n 1977 asked the federal
government to review water resource
policy “with Water Conservation as 1ts
cornerstone " S ic directives to federal
agencies include '

-

® Requiring water conservation as a
condition of federal funding for water
supply and wastewater. treatment grants of
the EPA, hoeusing programs of HUD. and
USDA, and contracts for water supply from
federal projects of the Bureau of
Reclamation. USDA, DOE. Army Corps of
Engineers. and t\he TVA

® Requiring water conservation in federal ,
buildings

U EncouraglJng water conservation in
agricultural assistance programs. and
providing technical assistance in
water-short areas

Cost-Effectiveness Analysis

Thé EPA requires evaluatfon of the
cost-effectiveness of flow reduction
measures during Step 1 planning of the »
201 construction grant process However,
this 1s required only if the community 1s
larget than 10,000 people. and average
water use 1s greater than 70 gallons per
person per day The water conservation
alternatives include water pricing changes,
use of water meters, use of low flow devices
such as toilet dams 1n homes, public
education, and changes in plumbing codes
to require installation of water-saving °
devices in future homes ’
Savings in water and energy at the present
and 20 years into the future are to be )
analyzed. Water and sewage treatment and
transmission costs are also % be
considered, both with and without
conservation measures

I:’lumbing Codes .

Many tommunities have adopted plumbing
codes requiring the instaliation of =
residential water-conserving devices in
newtconstruction. The first area to adopt
such a strategy the Washington
‘S8uburban Samtary Cémmission in
Maryland because gf short water supplies
in the Potomac River watershed and .
overloaded wastewater treatment plants

32
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Siumilar measures have been legislated in !

Califorma and Georgia. Other states
also considering plumbing codes that
promote water conservation.

Water Use and Wastewater
Production \

- ‘Water use and wastewater production go
hand 1n hand. For example, 90 percent of
municipal waters end up in the sewer
Water conservation thus alleviates both
supply ahd disposal problems because
water that 18 not used doesn’t have to be
treated M

7
Industrial, Commercial, and .
Agricyltural Uses__ -
Industnal water accounts for 40 percent of
the water used in the United States
Industrial wastewater production may be
the easiest to control. Industry often must
treat water before using it, and 18
‘motivated economicallysto recycle 1ts
wastewater and conserve water It may be
Possible through atchange in water rates to
significantly reduce industnal flows. The
trend 1n many water-consuming 1ndustries
18 tow! total recycling of watdr
within plants. Potable water use and
sanitary waste production are often only a
small part of industnal flows. *

The volume of water used by commerce

(1 e., businesses) 1s not as great as the
volume used by industry However, water
used for human consumption and
sanitation, such as drinking, bathing,
washing, and toilet use, makes up a much
larger fraction of the total commercial use.
Therefore, man§ residential water
conservation devices are applicable to
commercial situatiens. Commerce, like .
industry, is motivated by economics and
changes’ 1n pricing may have significant
impects.

Agricultural water use 1s related to the
crope grown and the geographic area.
Agricultural water use accounts for 50/
percent of total United States water use
Many new techniques are being developed
to reduce irrigation water needs.

o~/

w
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Rg;d{lenﬁal Uses

Residential water use has not been
seriously studied unti] recently Generally
accepted average use of individual systems
is 50 gallons per capita per day, and for
public systems 1t is 73 gallons per capita
per day. The two major household uses are
for bathing and toilets. '\

——— ~— —

bk

Indoor Residential Water Use

LAUNDRY
& DISHES

20%

"‘\’"

TOILETS
45%

DRINKING
5% & COOKING

BATHING
30%

Implementing Water
Conservation Plans

Public education 18 a key to water savings.
Although it is difficult to evaluate the *
actual savings from an education program
water reductions of 20 percent appear
possible without too much hardship. One
effective municipal district’s public
education campaign took the form of:

& Printed inserts inclulled with water bills
® Posters placed throughout the community




® Reminder \tems such as buttons, key
chains, matchbooks, and litterbags

® Public service announcements on radio
and TV

' ® Speakers and motion pxctunz films
’ sponsored by the utihty

Pricing

Water pricing can impact the consumption

of water. Most utihities establish rates to

. recover the cost of services. high rates can
accomplish much more. It may be

. necessary to encpurage your utihity to
review traditional pricing policies in light\
of water shortages or water quality
difficulties. These reviews can
encouraged by public education and

¢ Help from volunteer groups -

+ -~ < eCenservation Aeducatlon programs in
. #»  schools

legislation
- - There are several typesthwster rates
N / They have different 1mpacts on
. ’ 8UP8RDROF5€Z consumption Major pricing approaches are
the set price, the flat rate. the decreasing
§ S :‘:‘,’::; \ block rate. and the increasing block rate
e} rsvsnilil ‘

wWater Pricing Methods

5n°'-’ar,,}9 # N
*er o
L sa“’es ,:ho"'e_rs - Vefa?wé\scemwe'
’f% _~Nerg,, Method to Concerle water’
7 ‘ RAARC,
1 \X .
/.\\\ ' : N INCKEASING
¢ KIRW [ o e | SRR e
/ \ f strtycars ®
ave ' " ,
! ' FLAT RATE :
‘i‘ water A o T T
: DECREASING
— . - BLOCK RATE ___
= l

The advisory group can recommend a
water conservation program for its
community. The agency or body that
has“a vested interest in conservasion
will be‘the most willing to support such
a plan. Water utilities with supply
problems can be very effective.
Overloaded wastewater treatment

utilities can also aeﬁy articipate. If
the conservation obj mL,.i‘:t!long term,
an

not merely a solution immediate
problem, it may require different
action. Then the local(or state
government may need‘to start an
education program. The advisory
group should be sure that water
conservation is carefully considered
during the cost-effectiveness gnalysis
of facility planning. -

CETPRICE _ Liw

~ '

With this rate structure each group of
customers pays a-set price for any amount
of water consumed The bill 1s the same
whether l,bOO or 10,000 gallons are used
each month This type of structure must
used when there are no meters The price
offers no 1ncentive to cogserve water
because the price 1s n6t inked to the
quarftity of water consumed

Flat Rate

In this pricing arrangement the unit price
of water 1s constant no matter how much 1s
consumed The cost to the customer

Set Price

‘increases 1n direct proportion to the

amount of water consumed There is an
incentive to conserve. but it 18 the same for
both large and small users .

e
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unit price for the next volume, and so on.
The cust of the water to the consumer
increases as consumption increases, but at
a decreasing rate. The incentive to
conserve water decreases as consumption
increases. In fact, the largest consumers
have the least incentive to conserve.

v

Increg.sing Block Rate

The unit price of water increases 1n a
stepwise manner under this rate structure.
It 18 opposite of the decreasing block rate
This type of structure 18 justified, when
the coet of water 1ncreases as demand
wncreases. It provides an excellent
incentive to conserve water

Two other pricing strategies are possible
One 18 the "peak demand rate” which aims
to flatten usage at.high consumption times

of the year or day The other-approach, the -

"life-line rate”, provides a minimum
amount of water at a small cost to all, .
people. The life-line rate benefits people on
fixed 1ncomes such as the elderly. ’

Water prices can be a most ef!ectve )
conservation tool. Upon recognizing
the need for water conservation the
advisory group should meet with the
people responsible for water pricing. If
the supplier is a non-profit government
agency, it may be easier to adopt rates
which e conservation. Private
utilities may be more r:'l‘u};hm to
change anything that will'reduce the
water sales. The advisory group
present examples of savings caused by
changes in pricing. This action
followed by an education campaign to
mount public pressure may achieye
some price changes.

s 7

.
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Decreasing Block Rate Residential Water Conservation

This rate structure is widely used by ces

utilities today. The consuimer pays a Residences use public water and generate
certain unit price for a volume, a lower wastewater. Each year there are more .

residential users. Each year many
individuals use more water than the year
before. The result can severely strain the
capacity of water supply and wastewater
treatment facilities. Residential
water-conserving devices alleviate overload
problems, or postpone construction of new
supply or treatment facilities. The toilet
and bath qffer the greatest potential for
oonservatl%h, since 7H6-percent of
residential water is used there

Toz{et Deuvices

Adoption of the flush totlet may wellhave -
been one of man's worst decisions about
disposing human wastes Each of us use
daily about 25 gallons of drinking water to
flush wastes down the sewer The
conventional toilet, using 5 or more gallons
of water per flush, can be modified to
reduce water consumption Plastic bottles
filled with water and pebbles can be added
to the reservoir tank m order to displace
water. Several commercial devices serve
similar functions. These devices can save
as much as a gallon per flush. Recently
many new types of toilets have come onto
the market which reduce water

consumption -

f’.-‘._ SRS
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Water Use
for Various *
Toilet Systems

Type

" Mechanism

Sewage Production
Gallons/Flush

Conventional Water Closet

Conventiona~Water Closet
Modified Water Closet

Vacuum or Air Toilet

Recirculating Toilet”

Incinerating Toilet

Waterless Toilet

Water Carrrer of Wastes

With Bottles or Dams’
Tank Volume Displacement

Dual Flush Cycle andror
Reduced Tank Capacity

Air or Vacuum Treatment

“Filtered-and/or Chemrcal}lry
rom

Treated Water Recycled
Holding Tank ’

Liquids Evagorated and Solids
y High Tempera-_

Incinerated
ture in Either Gas or
Electric Furnace

Composting or Oil Carrier
Fluid with Incineration

4855
3745

1035

0305
01-02
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Two types of conservation toilets. more
properly called modified water closets, are
now used in the United States The more
common water-saving toilets use 3 5
gallons per flush 1n contrast to the 5
gallons needed by the conventional types
These water-saving tailets look and
function the same as conventfonal types,
but accomplish a savings of 30 percent in
water use Dual flush systems. common In
Europe. are rare in the United States
They can drastically reduce water use The

* dual flush toilet has a 1 5 gallon flush for

liquids and a 2 5 gallon flush for solids
They have a wall-mounted tank with a
pipe running to the bowl mounted to the
floor

Recirculating toilets using
chemically-treated water, incinerating
toilets, and composting toilets are other
options These devices offer potential for
rural and vacation homes where sites on
land are unsuitable for septic tanks

-
.
-

. 36

However, th;,_v are relatively expensive

LY
Showerheads

Bathing represents the next largest
amount of residential water consumption
Great-potential exists for saving water
tand energy used to heat water) Pubhc
attitudes play an important role 1n
acceptance of the devices *Fortunately,
showering s more common than bathing
and has greater potential for water
conservation Simple devices can be
inserted by the homeowner to reduge flaws
by restrieting water #t the showerhead
However, 1t 18 often just as easy and more
effective to replace the showerhead with a
new inexpensive water-savmg model
Water savings 1n the range of 50 percent
are feasible without customer -
dissatisfaction Spray devices installed on
lavatory and kitchen faucets will improve
water use

o '

STAMNDARD
SHOWER
HEAD

STANDARD HEAD
with FLOW REDUCER
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Water-Saving Washers

For ytars water-saving clothes washers
called suds savers have been

. manufactured. However, lowering water
levels and improved rinse systems can
reduce wates usé up to 50 percent for
clothes washing. Improved dishwashers
have reduced water consumption by up to
38 percent.

Lawn Sprinkling

Some areas of the country depend heavily
upon 1rmigation to keep their flowers,
lawns, and valuable shrubs in good
condition. Improved ‘methods sich as
underground trickle irrigation can reduce
demands cons:iderably. The best
conservation alternative for landscap’
' to use native vegetation that can survi
naturally in the existing climate without
‘l supplemental water

Pressure-Reducing Valves

Lowering water pressure in a residence can
reduce water usage. Many fixtures and
appliances consume less water as pressure
drope, but still perform adequately at
minimum pressure [t is advisable to
reduce maximum pressure in residential
piping to 40 pdunds per square inch. This
can be done by installing a simple valve at
your residential water inlet.

\

Economucs

The potential annual net savings from
nstalling retrofit devices 1n an existing
“suburban household was estimated at $54
in 1978 by the EPA. The installation of
new devices in a new suburban home was
. estimated to save $96 annually.

——

&/\\t
The advisory group can encourage -
agencies or utilities to start a public
education program to promote water
conservation and water-saving devices.
The advisory group can help citizens
locate plumbing distributors stocking
the devices. The residents should get
advice from their water suppliers on
how to measure the water use before
and after the devices are installed, and

‘how to check for leaks.

Thingé to Consider in a o
Water Conservation Plan

Two areas of caution relate to water

coriservation consumer and utility

company acceptance, and device and -—
collection system maintenance. Most people

are willing to make some change in habits, ~
if they have good reasons cation and

good public relations are the kéys w

consumer acceptance

Some water utilities have traditionally

_ been opposed, or at least indifferent, to

~ water conservation. As long as there was ‘
sufficient supply and no restriction on ,

disposal, added volume or usage meant

added profits. However, faced with the

- problems of limited supplies and consumer

complaints over increased costs, attitudes

are changing. Nevertheless, utilities agree |
that water conservation may increase . |
rates. This results from the utility’s high |
fixed costs, which.remain unchanged no )

matter what volume of water 1s sold. The |

Potential Savings | Type of Daily Water Annyal Sa
for Installing Construction Devices Savgxg per Househol .
Devices in a 1. Retrofit 1n Displacement toilet dams 49 gal (23%) $54
Typical Suburban Existing Fine spray showerheads
Household Homes ,
2. New Homes" Water-conserving toilets 74 gal (35%) $96
- Fine spray showerheads
. Water-saving clothes wakher
Spray on lavatory faucets
v ater-saving dishwasher . ¢
. *Includes in-house hot water energy saving . —
: ' p ’ 123
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. utility’s costs go down, but the cost to any
given user'may go up, down or remain the
. The means of making the rate
m equitable for all users depends on
pricing policies. ) '

Extensive water conservation has caused
some problems for wastewater collection
and treatment. During a severe drought in
. Marin County, California, it was necessary
to flush sewers to transport solids when
sewage flows dropped to 25 percent of the
normal amounts. Modest reductions in flow
produce no adverse effects. It is also
expected that pollutant concentrations in
the effluent from some treatment plants
may rise as flow goes down, but overall
removals in terms of pounds of pollutants
per day will decrease. On the other hand,
many already overloaded plants produce
improved effluent when flows are reduced.

Toilet retrofit device maintenance can be a
problem. Some makes of toilet devices may
cause double flushes Others occasionally °
become displaced and cause toilet
malfunctions. They are simple to repair if
the user 1s aware of the problem. Any
conservation program using toilet retrofit
devices should evaluate the device prior to
- 18 adoption

S

*

Reuse

. _.The reuse of water has been going on for a
long time. Reuse occurs through the ”
hydrologic cycle, groundwater recharge
from septic tanks, gnd :
upstream-downstream uses of water For
example, 1t 13 estimated that water 18
reused seven times on the Ohio iver 1n 1ts
journey from Pittsburgh to the Mississipp:
River. .

. / Recently large-scale controlled reuse of
water has been implemented. Reuse may
take many forms Examples include
‘agricultural and residential irrigation,
1mpo ent in lakes for recreation and
wildlife, groundwater recharge, industrial
cooling, and consumption for both drinking
and industnal processes.

Municipal wastewater recycle for potable
use (drinking water) began in South West
Africa in 1970. Mynicipal sewage is
reclaimed by physical/chemical treatment
to make up 30 percent of the public water
supply. No such direct potable use is made
in United States. Custpmet acceptancé 18
expected to be a major problem even if
public health considergtions are satisfied.
Municipal wastewater been revised in .

“ the United States for industrial cooling

water and agricultural ©r horticultural .
1/1‘i'igation water, Land treatment of
wastewater is really a form of reuse. A .
good example is Muskegon County,
Michigan, where effluent provides
irrigation water for crops. The crops
remove the nutrients from the wastewater
before it 18 returned to the stream or
groundwater. Municipal wastewater also
can contribute to recreational lakes. An
example is the Santee @roject in California

Industrial “closed loop” with internal
recycle of water has been performed for
many years. However, 1t 18 being
considered by more industries as we move
towards the 1985 goal of The Clean Water
Act; the “zero discharge” of pollutants.
Agmicultural 1rmgation reuse is common,
but 1t may cause additional downstream
use problems because of higher total
dissolved solids in the water. Residenti4l
reuse (recycle) has beenyinvestigated-in
several demonstration projects. Treatment,
storage, and reuse for toilet flushing and
lawn sprinkling-are considered to be .
economical only for problem onsite disposal

. .
areas and high water cost areas. However,

dwindling water supphes and rate
Increases may make residential reuse more
attractive.

Many 1nnovative and alternative
technologies reuse and recycle water. Many
result jn aquifer recharge. Others produce
saleable energy and marketable crops. This
revenue reduces operatiog costs Multiple
use is another form of reuse. Municipal
wastewater reuse projects qualifying as
innovative and alternative technologies
may receive 85 percent federal funding in .
the Construction Grants Program. This 1s
an increase of 10 pergent over projects:
utilizing coyventional treatment methods

A




-

An advisory group can encourage the
grantee to consider the wastewater ds
a resource rather than a liability.. This
wastewater can be valuable in
water-short areas. However, the
nutrients in wastewater are also a
resource, that has made land
application attractive even in areas
with adequate water supplies. Water
reuse requires public acceptance and
support. An advisory group can
promote water reuse through the

* public and the organizations that it

represents. In several instances land
treatment has been opposed because of
the public fear of healtihhazards. -
Decades of research has dispelled most
of these concerns. The advisory group
can help to allevidte fears by

explaining the facts. An advisory group._
can ask that these options be

considered during facilities planning.

Conclusions .

There are many reasons why water should
be conserved. The most obvious reason 1s a
limited supply. Less apparent, but just as
valid, reasons 1nclude: wastewater load
reduction, reduction in water pollution,

energy and chemical savings, and potential -

for reduced capital investment for both
water treatment and wastewater treatment
facjlities. -

Probably the greatest potential for
reduction 1n.water usage hiés with
industry. However the best opportunities
for public water savings is 1n residences,’
where 45 percent is used for toilets and 30
-percent for bathing How to reduce water
usage is a multifaceted problem. Pubhic
awarenesg and education coupled with
changes 1n pricing, regulation, and
plumbing codes can result 1n dramatic
savings 1n water and energy The most
tangible economic benéfit to consumers i§
«1n reduced energy bills
. Q

Residential watet conservation may be
obtained using readily available devices
which require little or no change of habits
for their usage Water-conserving toilets .
and showerheads are best for new
construction, while retrofit devices may be
easily installed 1n existing homes.

Controlled water reuse 1s another option
«Resourte and economic benefits can be
gained by feusing or recycling water or
wastewater effluent for agricultural,
industnal, and other purposes.

The exact scheme chosen for water
conservation in your area will depend on
the particular needs of your community.
These can be determined through Section
208 studies, as well as 201 facilities
planning. Remember that water
conservation and reuse may not completely
solve your water pollution problem, but
they can be useful tools.

Water conservation and reuse must be
evaluated during the cost-effectiveness
analysis condycted as part of facility
planning. The advisory group should
insure that the conservation and recyvcle
alternatives aré given adequate
consideration .

‘&
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“Case Study ¢ T
. Uniform Rate Structure, Retrofit and- : e .
Educatlon . . ‘ o
o Elmhu;‘st, Illinois . o ‘ o '
. - t ¢ - R >~ - ‘j.‘ . .
. . s i R ' EEN
¥- , ,

. L)
.

Excerpted from "Two Cities Meet Conservation Challenge
. al Water and Sewage Works, pp 60-61. March 1979 ) .y

“. Myer, L et S

» = -

Blmhurst: Ilhnms 1sa cor;imumr,y "of 50,000 people that
solved a water-supply shortage through water .
conservation_Its water 1s supphed primanly from deep
*wells .Since 1957 withdrawals had been exceeding fﬁe
rate of recharge Also, the sewage treatment plant had
reached its hydraulic limit

¥

Program -
. Elmhursts goal wasto " .

e Reduce water consumption by 10 to 15 percent and
sewage treatment plant hydraullc loads by 8 to 10 percent

® Reduce both maxmmum day and peak-hour consumptlon
e Eliminate the necessity for a new deep well

An important part of the water conservation program was
public education This included

® A water bill mailing insert

.

¢ Newsletters sent to all residents describing the
water-Supply problem and conservation program, with
suggested methods to conserve water |

® Local newspaper, radio and TV coverage. .

Until 1975, Elmhurst used a declining block rate
structure (unit charge decreased as consumption
increased) for water and sewer service It decided that the
most equitable rate structure for a primagly residential

-
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'Results

community was a uniform unit charge rate, independent

of consumption volume In late 1975, Elmhurst instituted

an excess usage water rate, based upon findings that a

small percentage of users were responsible for the high
summer water demands The water system was designed

for the summer peak-hour and maximum daily -
consumption ‘So, i1t was underused in1the winter The new

ratg charged the cost of excess supply and storage capacity

t@he, users responsible for 1t.

To save significant amounts of water qmckly, Elmhurst

delivered to each home a set of tojlet displacement dams,
resgriction device for showerheads, and dye tablets to ~
check for toilet-flush leakage The community spent
apgroximately $1 per person foshthe public education

program, purchase of water-savihg devices, and labor.

Prellmmary results show that | L

‘e The nine wells previously needed to meet summer peak
demand were reduced to seven

o Water consumption was reduced by 15 percent *

® Wastewater loads were reduced by 10 percent, providing

“additional capacity for 5,000 people

® Expenditure of $400,000 for a new deep well was . ' |
deferred i “
|
|
. |
t
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Case Study [ ! . . L :
. . A Y [y
Plunibing Code Change and Retrofit s
nd Program : T,
* North Tahoe Public Utility District, Nevada » = y v
\ P
\/‘ ‘,
' o | .
‘L ‘ - oo
s+ From presenlalwn made by Hassenplug, J and Esking, N at the 1978 0 . -
- American Watér Works Association Conference in Atlantic Clly NA, .
“Water Conservation Methods Practical and Legal Aspects”. June 978 . 1 4 *
. The North Tahoe Public Utility Distnct is a public entity = The District had ordinance-adopting powers pursuant to
~o operating a dorffestc water supply and distribution system state law, but depended upon Placer County for
~ serving a part of California and Nevada. The drea is enforcement. Working closely together, the District and

- primarily comprised of second homes, condominiums,
mbtels, and some commercial establishments. Tourism is
the pnmary industry. Approximately 25 percent of the
housing ‘stock 1s occupied year-round.

”~

- . S
The District-began developing a water coffservation

program in January, 1976, as a method for reducing
sewage flows, although realization of a severe drought in
Cahforma was just beginning.

Pmblem 3 -

Implementation of a water conservation program was a
major problem, since:

® Many operators of tourist facilities believed water .
conservation restrictions would infringe on the VlSltors
yment of the area and distupt tourism

- ere were fi ther programs to imitate arid
infarmation op water-saving devices was sk?tchy

# Legal basis-for of)erating the program was uncertain
L)
] Governmental structure also hampered the program.

B2

. Wlthm the T.ahoe basin, relevgnt governmental entities
included: the federal government, two, states, five counties,
the Tahoe Regional Planning Agency, ‘The,”~
California-Tahoe Regional Planning-Agency, and the
Nevada-Tahoe Regional Planning Agency, as well as

/  numerous public utility districts and private water
companies.

Program

The program objective was to achieve water conservation -
ina ive manrier without requiring or prohibiting
direct action by water users. This was particularly
important because of th&transient population, N

5

’

was given '

the County ddopted essentially the same ordinance,

presenting a united front to the utility user. The county ‘

ordinance was also effective over a wide geographical
area,"encouraging other districts townserVe water

: 0
The following design for a water conservation ordinance

o
I The ord \ distinguished between different classes of
water use, tweerr existing and new construction

2. Certain types of conservation were mandated. These
were all physical installations and not changes in human
actions. The devices used were water-sasing showerheads,
aerators, and toilets. Self-closing lavatory valves were
mapdated under. certain conditions

3. A retrofit education program was developed to convince -

\u}em that both new and old users were treated fairly

Further, the District conducted most Tetrgfit programs to
insure proper installation.

4. A timetable was set forth for compliance: 30 days after
adoption for all new users and 8 months for retrofitting. *
Fai to conform involved penaltles of $500 for-each day
after notification, and shutoff of services if complhance was
- not forthcoming.

Conservation device selection was made-by ordering
several types of each device and subjecting them to tests.

The estimated cost of the retrofit installation aogram was
Based on these assumptions: two t?s lets/house, two,
showers/house, one man- -hour/house for lnstallatlon and
04 man- -hour/hougde for follow-up service for installation in
‘ten percent ofsthe houses. Installation teams opgrated in
pairs, preferably of mixed sexes. howerdlow devices and
toilet tank dams were scheduled for initial installation.
_Fauvet aerators were scheduled for the second and third ~
“years of the program. This enabled crews to check initial’
installation and review of the program with the customer:

. A ]
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Very few problefns were ehcountered by the crews In
places where the dams wouldn't fit, plastic bottles were
used. No bricks were used. [ the case of vandal-proof
showerheads and in cases where the showerhead would
not fit the deyice, a new shower arm or showerhead was
installegr. Complaints were rare. Public cooperation and
sup were excellent due to the large amount of
publicity given the program. r

The publicity program of radio announcements, press °
feleases, and flyers, sent with all water bills preceded
door-to-door canyassing The flyers also provided .
information for n‘x’a‘kmg appointments to have the service
done The publicity campaign also included- poster and
essay contests, a water conservation fair, and distribution
of water conservation bfittons, T-shirts, balloons, and
stickers. Area restaurants were providéd with table tents
and posters indicating water was available on “request
only” In addition a school education program was tied 1n

* with the current scxe)hce curngllum

o '

Results

The average water savings for 12°area motels was about
40 percent during the second and third quarters of the
year. These periods do not include ski seasons in which
usage 18 highly variable. Several lessons were learned
during the program. They include: Different water-saving
devices will be needed for a program Devices should tiot
be purchased all at once since better ones may appear on
the market at any time. Good publicity, education, and ~
public relations are essential aspects of a program.

The following suggestions are offered for implementation
of a water conservation ordinapce

1. Analyze the political structure of the area where the
legnslation is to be effective It i1s desirable to coordinate
the adoption and implementation of the rules with the
agencies most involved with enforcement -

2 Avod allying a pl%gra_m with a controversial agehcy.
particularly with a planning agency involved in growth
control Such action will have the effect of linking the
program with controversial and negative 1ssues, thus
diminishing pubhic cooperation .

4
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(.Jase Study _ & - ~
Peak Demand Surcharge Rate
. Dallas, Texas
. )
T~ -~ -
. L . - )
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»
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Excerpted from Water Consertation—A Practical Approach”, by Rice | - v

<

. ¢

Q

- ERIC
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and Shaw L Journal of American Water Works Association. p 481, 482
September 1978 . . 7
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Education and information have long been tools in the
Jallas, Texas, water conservation program Their primary
alue, however, has been supplemental to more direct

conservation measures. The Dallas solution gvas to use

pricing policy as a tool to achieve conservatipn of water

. resources A pricing policy must be tailoredto the

circumstances of an individual communtty, whose leaders
and administrators best understand where significant **
conservation 1s possible and how it can be achieved. In the
United States the price mechanism is easily understood
and 1ts impact 1s readily assesSable “Three elements
—knowledge of customer water use, dustomer R
understanding of rate structure, and customer ability to
assess economic impact of conservation measures—are
essentialto an effective water conservation program.

4 -

»

Program

In Dallas the customer having the most potential for
significant. water conservation is the single-farmly
residential consumer The hot, dry summerstypical of
northeentral Texas from June through September create a
heavy, but relatively short-term demand for yard
irrigation to preserve grass, shrubs, and trees Therefore,
the imtial focus of the Dallas conservation program was
directed to the high-usage residential consumer durning
summer months. The program obyectives were twofold: To
lower 1) the average residential consumption,and (2) the
peak-hour and maximum-day demands upon the
treatment and distribution system, as compared to .
previous years under Similar weather conditions. The first
object:ve was an attempt to reduce the need for future
supply reservoirs, the second objective tried to reduce the
need to expand the capacity of water purification plants
and the distribution systems. The strategy was to .
formulate a rate structure based on cost of service to
accomplish these objectives.

]
A number of approaches to changing the régide_ntlal rate
structure were considered. Dallas those to adopt and
implement a surcharge for monthly consumption above a
specified level during the summef months (June-
September) In 1976 a major fraction of the water
was consumed by e users ve 20,000 gallons per
month! It was felt tha ate structure must affect

. these users if a significant impact on traditional

consumption patterns was to be achieved.

- N N

Dallas, Texas, Rates for Water Service: 1977

Rate
Monthly Old Rate New Rate l:crease
Consumption $1000 gal $/1000 gal Percent
First (8,000 gal) 058 0.61 5.
Next (12,000 gal} 051 061 22
Over (20,000 galy (winter , !
months, Oct.-May) 050 0.61 22
Over (20,000 gal)
(sGmmer months, June-Sep,} 0 50 09 58
Overall increase in
revenue requirement 12

Results

The results of the first summer’s experience with the new
surcharge feature and other rate structure modifications
must be considered prelgminary but they do seem -
extremely encouraging. For example, the maximum-day to
average-day demand in 1977 declined 8 percent from the
average of the last five years, even though weather
conditions were the same or more severe than those

"

‘experienced during any year of the last five-year period

Also, the maximum-day pumpage in 1977 declined 12
percent from that experienced in 1974, If the preliminary
view is correct, the new pricing policy may have saved the
Dallas system the équivalent of a*50 to 75 mgd treatment
plant at no cost. ¢ ) .

It is believed that Dallas 1s the first major city to adopt a
pricing policy that places a surcharge on heavy demand
residential customers during peak usage periods. In Pallas
this represents a stage in evolution from a pricing policy
that, over 25 years ago, gave a declining rate to heavy )
conSumers, to the policy adopted in the 1950’s of a flat .
rate, to the present system of heavy-demand surcharge
When the current rate structure was presented to the city
council for approval, the surcharge portion of the fates

was described as a response to a previously exptessed

desire of the counail to increase water conservation in
Dallas. .

- /
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Case Study -

Recycle arrd Reuse , L. : \ | '
California . ~ v N
' |

. W
-
Excerpted from Water Conservation Through Wastewater Reuse ', by
M L Wassgrman, Proceedings of National Conference on Water

Conseration, and Municipal Wastewater Flow Reductidn, November 28,
24 1978 Chicago, IL <ponsored by the EPA EPA 430/9-79-015, August ) ; R

1978
The following @se studies 1llustrate a variety of reclaimed ® Irvine Ranch Water District. In 1972 the Irvine Ranch
water producers, users, and industnal rec&clers: - Water District adopted a water resources master plan

o Burbank Power and Light."About 10 years ago, the which provided for maximum use of the District’s total

water resources, including fresh water supply, the
City of Burbank was sending all its wagtewater to the collection and treatment of wastewater, and the extens:ve s

City of Los Angeles for treatment and disposal To-reduce | .o ¢roclaimed water. In assesgifg options for effluent

the cost f wastewater disposal and to conserve water, disposal, the District chose a fotal reclamation and reuse
ith alternative, rather than oceanj disposal ¥wo key points
rements b .ame evident in the analysis of the alternatives First.
the degree of treatment had become virtually the same forr
the two alternatives largely because of-increasingly = '
pensive stringeht water quality standards for ocean disposal
for more Second, the cost of the total reclarhat(:r;agogram was

Burbank built a 7 mgd sewage treatment facility
outflow supplying the 1 2 mgd cooling water r
of the Burbank Power and Light gengrating s

The cost of city sup‘ph'ai water 1s much more N
than reclaimed water City water in 1978

than five times the cost of reclaimed wa terms of N i

costs for water purchase and including.eheffucal treatment f;u%ginr:g&riylﬁcgeugiﬁ %;?nt:ltecoced e:;pzsgf)tentlal .

to control pH, scalifig, hardness, a‘dﬂh{oqn organisms, g4 million annually by selling reclaimed water Presently, ‘
total cost savings to the power pl amdunted to $6.300 it supplies 5 mgg of reclaimed water for irrigation of

per month R crus orchards, vegetable crops, parks, community

¢ Simpson Paper Con'iﬁan \ Simipson Paper Company’s greenbelts, and golf courses

Shasta Mall near Anderson, California, operates under

. some of the most stringent watqr quality regulations in The District sells reclaimed water for $69 06:ac-ft. N
the United States The regulatiom are tight because the compared to the $143 75/ac-ft charge for Colorado River
mill diskharges to the Sacramento River, a highly ~water imported for domestic uses High in nitrogen and
productive fish spawning ground Wastewater discharges phosphorus, the reclaimed water 1s calculated to have a
resulting frgm a plantfexpansion in 1974 could not be fertilizer value of $30/ac-ft, which at prevailing irrigating
economically treated J§ meet discharge standards. The volumes comes to about $120/acre/yr. To the farmer this
company then investjilated the use of secohdary effluent means fertilizer cost-savings on top of the water
for irrigating cropl . cost-savings obtained by purchasing reclainted water at
half the price of freshwater. L - -
Presently the mill produces 2 6 mgd of reclaimed water for c .t ;
irrigating 650 acres ofgropland A fully automated flood -t - n
irrigatien system 1s usad fo supply the water to the land .

*

Good ytelyis of oats, wheat, £nd field corn are achieved

~
This land has highly permeable soil, which allows the /,\(‘, .
effluent to percolate rapidly to the riverbed. During the
recent drought when Sacramento River flows were very
low, the 8hasta Mill was able‘to meet the most stringent .
conditions prescribed in its discharge permut. . - ‘ . ] -
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Seiecmd‘rﬁesources

A Piot Water Conservauon‘Program. Bulletin 191. Sacramento, CA: Galifornia
Department of Water Resources, October 1978 64 p.

This bulletin reports on a study of the best and most cost-effective ways to -
: . introduce water-saving devices into homes. The study includes pilot pro n
six California cjtres that were aff by the severe 1946-77 drought e study ~
will be of vaitie to water suppliers and citizen groups interested in water
. conservation Eight appendices are also available, including a device study and
the study of each of the six cities. The report is avaflable at no co8t from 3
California Department of Water Resources, P 0. Box 388, Sacramento. CA
95802, attrr Dean Thompson

N

Agricultural Water Conservation Conference Proceedings Spofisored Jomtly -by California
Department of Water Resources and the University of Cahforma Cooperative Extensmn
Service, June 1976 249 p

These proceedings resulted from a conference on agricultural water conser&atlon
in Cahfornia, however many of the conclusions are applicable nationwide. Both
‘ . approaches and policy are discussed in these proceédings. It 1s avaijable from"
» California Department of Water Resources, P O Box 388, Sadrajento, CA' '
. 95802; attn Dean Thompson ’
v

Duirectory of F ederal Programs Related to Water Conservation Draft copy Washington,

DC U.S Environmental Protection Agency, Office of Water Programs Operaxlons

November 1978 72 p

This 1s a directory of federal programs by agency including type of assistance,
.nature of program, water conservation provisions, eligibility, fiscal scope of .
/program, applicant eligibility, and-informational contaet It 1s available from
" EPA, Facility Requirements Divisioni (WH 595), 401 M Street, S W ,
. Washmgton‘DC 20460 ) . N
[ )
Milne, M Residential Water Conservation..Califorma Water R%ources Center Report No
35 Dawvis, CA University of California, 1976 469 p

A comprehensive but non-technical report on residential water conservation
covering factors influencing water yse, devices, and applications It also’
discusses costs of treatment of wastes and laws from the California viewpéint It
< 1s available for $14 50 as order no.-PB-253-253/9 from the National Téchnical
Information Service, 5285 Port Royal Rd., Springfield, VA 22161 -
~
McGhee, R | et al., eds. Readings in Water €onservation. Waghington, DC' Natlonal
Association of Counues Research, Inc., 1978. 332 p

This document represents an extensive collection and synthesis of recent
publications in water conservation. Areas covered extensively are regulations,
infiltration and inflow, devices, education, land use, plannirig, pricing policies,
economi d reuse. ’i’hxs collection represents national scope Copies may be .
obtained from National Association of Counties Research, Inc., 1735 New York
Avenue, N W., Washington, DC 20006

Water (,on'saen,atmn Deuvices, Residential Water Conservation. Water Research Capsule
Report Washington, DC. U S Department of Interior, Office of Water Research and

' / Technology. 1977. IOQ( ,

This capsule report hlghllghts findings of research projects funded through the

Y, Dffice of Water Research and Technology. It 13 a mmple overview of the subject
.and 1s suitable for lay persons desiring information on residential water

. consgrvation It is gvailable from Superintendent of Documents, US ¢
Government Printing Office, Washington, DC 20402 as Stock Number
924-000-00834-1, at a cost of $0 90 per copy
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Chapter9 . * ,
Land
Treatment > |
David A. Long
i >
|\ \— ’ . .
v P .

What is Land Treatment?  as phosphorus. The land treatment process

It 15 an old idea that has come cf-age—in

» the West, that 15. Onentals have recycled
human wastes for centuries. Although this
approach 1s based ori the same principle, 1t
18 a different practice Eastern cultureg
such as China use waste solids called
"night soils ” In the United States
wastewater 18 used. Called land treatment
or land application, it means applying
wastewater to land rather than discharging
it into lakes and streams

When wastewater 15 put onto land a whole
serjes of physical, biological, and chemical
actions take place. The so1! acts first as a
filter to strain out suspended solids. The
remaining bactéria and dissolved materials
are broken down biologically, or become
absorbed 1nt5 the soil. Plants growing on
the ground surface also play an important
role by removing water and nutnents such

18 truly a "living filter” at work

When Shbuid.'Land
Treatment Be Considered?

When should lamd treatment be
considered? Always!

4
The Clean Water Act of 1977 1s clear.
Communities seeking federal funds for
wastewater treatment systems must
consider land jtreatment as an alternative
treatment method Land treatment is one
of broad categones:

¢ Treatment and discharge into surfagce
waters (conventional waste treatment)

® Reuse of treated wastewater

® Land applcation and utilization
practices.

N
f
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Advantages of Land -
Treatment .

Land treatment has severi advantagés
over conventional waste treatment
systems They include

¢ Recvcling of plant gitnents

production
e Retention of water 1n

¢ Recreation and open space

¢ Reduction of sludge

Land treatment can rem
efficiery |y as the best ¢
processes, while achieying additional
benefits The recovery and reuse of
wastewater and nutrients through crop
production 1= pne advantage

Another s to keep water 1n a watershed
In many cpnventional treatment systems it
1s common to discharge effluents miles
from where waters arg withdrawn and
wastes are generated In water-sparse

_ communities this water transfer 1s a
problem because local groundwater 1s not
sreplenizhed .

Lahd treatment may also provide /
opportunities for recreation and open space
to a greater extent than conventional
systems All of these activities, as well as
wastewater treatment and reclamation,
allow {and treatment syster’ns{g/
accomplish far more than mos .
conventional treatment and discharge
alternatives

This Luing filter at Muskegon protides adianced

treatment for uastewater Organic matter s
mposed by sotl microorganisms Nutrients

are bound by plants and <ol Suspended matter

is filtered nut by the soil Heavy metals, colored

substances and tiruses are adsorbed by organic

matter and ~oul particles After percolation
through the liting filter, the renotated water is
collected by a dratnage svstem

-

Role of Advisory Groups'

Citizen advisors can help assure that
land treatment receives its deserved
consideration. They can assist in.the
following ways: -

¢ Help pick suitable sites including
those set aside for parks, open spaces,
and green belt areas.

e Through meetings and other informal
contacts, bring farmers into the
planning.

i

¢ Promote the consideration of
wastexa't;‘r; as a resource out of place,
notap em.

e Carefully scrutinize the analysis™of
land treatment to make sure that
technical and management aspects
have been adequately evaluated.

e Point out local problems and
opportuhities which the consultants
may have trouble identifying.

o Seek assistance from the state water
pollution control agencies and the
EPA.




Impetus for Land .
Treatment

Conventional wastewater treatment

systems, especially those of a regional

scope, are very expensive. Additionally,
they are ill-suited to some localities,

In 4n effort to meet the needs of
communties, and to stretch tax dollars,
Congress passed two major water quality
laws 1n the past decade. The Clean Water
Act of 1972, PL 92-500, requires the
United States Environmental Protection
Agency (EPA" to encourage waste
management that recycles nutrients in
agnculture, forestry, and fish farming. The
Ciean Water Act of 1977, PL 95-217,
reemphasizes recyching through innovative
and alternative wastewater systems,
including land treatment This legislation
authonzes monetary incentiveg They

include
Ve

e Making land used for wastewater storage

and application eligible for grant
assistance .

o Allowing land treatment alternatives to
receive funding even if they are 15 percent
more costly than conventionajgtreatment

° §upplymg federal grants for 85 percent of
the construct.on costs -

° Alléunng full modification or replacement
if 1nnavative or alternative projects fail to
meet required water quality antena.

In1 lemehtatmg the Congressional
pfidates, the EPA administers policies on
land treatment They include.

® Vigorous promotion of land treatment to
reclaim and recycle municipal wastewaters

e Full justification when land treatment )s
rejected 1n.facilities planning

® Exclusion from EPA funding those works
designed for high levels of treatment before
applying wastewatqr to the land.
Faality plans which give only cursory
coverage to land treatment will be mJected
as not fulfilhng EPA requirements.

e}

Land Appljcation
Techniques, - -

Land application techniques consist of
three categories:

® Slow-rate irrigation
® Overland flow

¢ Rdpid infiltration
(infiltration-percolation) ¢
Wastewater is usually applied by spraying,
flooding, or running between ridges and
furrews.

Municipal wastewater, usually treated to
some extent, 18 apphied to land mainly by
the irrigation and rapid-infiltration ]

methods. Mumicipal,installations currently
are just beginning to use overland flow
Industrial wastewater, generally screened
or settled, is applied using all three
approaches, with the choice usually
dependent on the type of soils

The water just does not disappear when 1t
18 placed on the soil. It becomes part of the
water resources of the region! For this
reason, the land-treated wastéwater must
meet the criteria established for the
receiving waters. For example, permanent

groundwater recharge must meet drinking -

water quality cnteria, and surface runoff
must meet surface water quality criteria

L}

Treatment of Wastewater Prior to
Land Application

Pretreatment Tequirements vary from state
to state. Some are more demanding than
others. The EPA asks that states modify
stringent preapplication treatment
requirements when a lesser level of
treatment will still protect the public
health, protect the quality of surface
waters and groundwater, and ensure
satisfactory performance of the wastewater

management system.

‘States sheuld adopt flexible critera and

standards for regulating land treatment
systems. This flenibility conserves,
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resources, and supports systems that are
best suited for local conditions. For
example, only simple screening or grinding
_may be appropriate for overland flow
systems$ in isolated areas with no public
access, However, extensive removal of
organic pollutants followed by disinfection
may be necessary for slow-rate systems in
public areas such as parks or golf courses.
Secondary wastewater treatment prior to
land application should be held fo a
minimura. «

r

Slow-Rate Irrigation

Irrigation is the most widely used type of
land application. As many as 3,000 US..
communities practice this approach.
Factors controlling this type of land
application are the site,the method of
rigation, the application rate, the
management and cropping practices, and
the expected pretreatment or removal of
wastewater constituentg

The major factors involved 1n site selection
are:

¢ Type, permeability, and depth of so0il

® Nature, depth, and type of underground
geological formation

® So1l surface topography -

¢ Considerations of public access to*the '

3

Slow-Rate Irnigation

Soil drainage is perhaps the primary
factor. Drainage is important because,
coupled with the type of crop or vegetation,
it directly affects the application rate for
liquid. The ideal soil is moderately
permeable. The agricultural extension
service or neighboring farmers can be
consulted about the drainage of cropland.
University specialists can offer advice on
forest or landscape irrigatiom -

For crop 1rrigation, slopes are generally
limited to about ten percent or less,
depending upon the type of farm
equipment to be used. Heavily-foliated
hillsides up to 30 percent in slope have
been spray-irrigated successfully.

Aﬁ 1deal site for wastewater irrigation is
in an area with limited contact between
the public and the irrigation water. An
obvious exception 1s the controlled
irmgation of parks, golf courses, and other
public use areas.

Irrigation Factors

The type of irmgation system depends on
soil drainage, crop, topography, climate,
and economics. These factors control the
rates at which effluent substances can be

* removed by the soil.

Loading rates are important for water,
nitrogen, heavy metals, and organic
matter. A loading rate 1s the amount of
water or pollutant placed on the soil 1n a
certain length of time Organic loading
rates are less significant if an intermittent
application schedule is followed. Nitrogen
loading rates are -of concern because of ‘
nitrate passing down through the soil into
the groundwater. If wastewater is applied
at a proper rate, crope can absorb and
utilize the nitrate, thus preventing it from
entering the groundwater

Systém Life

Wastewater irngation sites can have long,
ugeful lives. For example, systems have
been operating in Cheyenne, Wyoming,
since 1881 and 1n Fresno, California, since
1891. Many other irrigation systems in the
United States and throughout the world
have equally long records of successaful
operation.

.
- Irrigation has many positive effests on the

environment, such as providing wildlife
habitats when public access is properly
managed. It is effective for recychng
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nutrients to the land. In general, irrigation
is considered the most reliable approach to
land application.

Economic Considerations

Capital costs for irrigation include those
for land, and facilities for pretreatment,
transmission, and distribution of effluent.
The main operating and management costs
are for labor, power, and system
maintenance. )

The economic benefits from irrigation can
offset some-of the operating expenses. In
addition to the water, wastewater
nutrients are an increasingly important
contribution to crops. These nutrients
replace synthetic fertilizers that become
more expensive as energy costs increase. In
1975, Muskegon County, Michigan, realized
$714,000 fromi the sale of crops and

" services. These revenues helped to markedly
reduce the gross operating costs of

1

$1,946,000 for the land treatment system.
Over four years of successful operation, the
.crop revenues have been approximately 30
percent of the annual operating and

maintenance costs. The Muskegon facility

used publicly-owned land. For successful
land treatment projects, land acquisition 1s
not necessary in many cases. -

Overland Flow

.

In overland flow the wastewater is applied
to sloping land. The water runs downhill to
a collection ditch. The crop or vegetation
on the ground surface 18 not always

harvested.

Overland flow has been used for-afong

time. The method has been testéd on
municipal wastewater, but in the United
States 1t has been more completely
developed for food processing industries.
“Several community systems are now under

Criterion

Slopes

Isolation

(4

, Irrigation Fagtor
.Asﬁ.lxgzlysis . Soil type
Soil drainage class
Soil depth
-7 - Depth to greundwat:er

Groundwater control

Groundwater movement

Underground geological
formations

.
N~

3

Distance from source
; of wastewater

Loamy soils are preferable, but
most soils from sands to clays are
acceptable

Well-drained (more than 2 in./hr.)
soil‘is preferred .
niform depth of at least 5 to 6
. throughout’the site is necessary

More than 2 ft.1s preferr&i‘at all
times :

Drainage may be n to tnsure
performance 1if water table is
seasonably shallow

Velocity and direction must be
determined .

Up to 15% slopes are acceptable with
or without terracifig_

Rock strata are analyzed for
interference svith groundwater or
percolating water movement

Moderate isolation from the public
is preferable, the degree depending
on level of preapplication treat-
merit, method of application, crop,

. and site use

v

%:orﬂice . ’
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design or construction in southern states.
The important factors in overland flow are:

o Site selection
,® Design loadings
e Management prac_tice‘s /

® Type of pretreatment. -

The runoff water collected and discharged
into a’stream has to meet the treatment
and discharge criteria." . )

The treatment of wastewater by overland
flow is less complete than for irrigation..

. Also, relatively less is knowm about the

useful life of an overland flow system. In
Melbourne, Australia, the treatment
system has been operating sucgessfully for
many decades as a winter alternative tp

irngation. The oldest operating systems in
this country have been treating industrial
wastewaters for up to 20 years. The
literature suggests that a long.useful life
may be possible if effective management
continues. ’

'/

Rapud Infiltration

Adverse environmental effects should be
minimal. As the runoff flow occurs; it must

_ be stored, reused, or discharged to a

surface watercourse. Infiltration into the
so1l is slight and chances of affecting
groundwater quality are low.

Overland flow facilities are very
competitive with conventional methods -
where site and climatic conditions are
favorable for year-round operation.

Rapid Infiltration

A third option is rapid infiltration. In this
technique wastewater quickly moves
through the soil until it becomes part of
the groundwater.

Soils permitting the application of one to
eight inches of water per day are best for
successful use of rapid infiltration

Acceptable soil types include sand, sandy

loams, loamy sands, gravels, andgravelly !

sands Very coarse sand and gravel are less
desirable because they allow wastewater to
pass too rapidly through the first few feet,
where the major biolegical and chemical
actions take place.

Other factors of importance include:
® Percolation rates in the subsoils

® Depth, movement, and quality of
groundwater-

e Topography
® Underlying geological formations.

To control the wastewater after it
infiltrates the surface and percolates
through the topsoil, characteristics of the
subsoil and groundwater layer must be
known. Recharge should not be attempted
without specific knowledge of the
movement of water through the soils.

.
’ ’
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Wastewater treatment by rapid mﬁltratxon

" vanes considerably with soil

characteristics and management practlces
This process is very effective for removal of
suspended solids, organic substances,
phosphorus, and rhetals. It is less effective
for taking out nitrogen, although special
management techniques have obtained
niifogen rergovals up to 80 percent. Overall
nitrogen removal averages 30 percent for
commonly used operating techniques.

The useful life of a rapid infiltration
system may be shorter than irrigation or
overland flow systems This situation 18
caused by high loadings of 1norganic
constituents, such as phospho¥us and
heavy metals, and by the attachment of
these substances to the soil particles
Therefore, the loading rate and soil
charactenistics are important in
determining how long a site may be used
Overall phosphorus removal is excellent for
systems which have been operating about
35 years at moderate application rates of
seven to fifteen inches per aveek. At Lake
George, New York, phosphorus has
saturated about fifteen feet of soil, but
some percolation beds have an additional
life span of 100 years because of the depth
of sand still available for phosphorus,
removal.

From the standpoint of environmental
effects, rapid infiltration 1s also a
satisfactory- method of wastewater
treatment Many systems when managed
properly are quite reliable.

Capital and operating costs for
infiltration-percolation systems will
generally be less than those for irrigation
or overland flow because less land is used
and distribution 1s by gravity flow For
high-loading rate systems, however, prior
needs and costs are substantially greater.

Other Land Application Techniques

There .are several other approaches to land
application, including

® Subsurface adsorptldn beds
¢ Deep-well injection

+
¢ Evaporation ponds

Such techniques are very limited in their
applicability Adsorption beds are
subsurface fields 1n which effluent seeps -
into the ground Usually imited to small
flows, they are prevalent in rural areas as
individual or cluster systems for disposal
following septic tank treatment, Deep-well
1njection involves pumping wastewater to

- the groundwater table..It provides no
‘substantial renovation to the wastewater,

and is prohibited unless pretreatment 18
sufficiently high. Evaporation ponds also
have limited use because they require
large amounts of land, and cannot be used
except in very dry climates.

Important Siting Factors

Advisory groups should péy close
attention to the following points
concerning the siting of land treatment

- systems. . ‘

Some of these points are:

® Because land treatment requires land
and land involves cost, land
applicat:ion systems may be too
expensive for communities, especially
when acreage is near a large city.

¢ High land costs favor conventional
treatment systems, especially where
large buffer areas are required around
the application areas.

¢ Land treatment sites are not limited
to municipal ownership. Public
agencies and farmers can combine
resources to create mutually beneficial
systems based on leases or easements.

® A city may supply the pretreated -
wastewater to a holdin nd. Through
agreements with the city, farmers can
withdraw the water and apply it to
their lands.

¢ A city must maintain adequate
operational and monitoring controls to
protect water resources when utilizing

:lease or easement arrangements to

supply water for the irrigation of
private land.

¢ Regional differences in factors such
as climate and availability of land are
important. &

4
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Cost-Effecuveness of Land
Treatment

Today the issue of cost-effective
wastewater treatment closely relates to
system performance. The EPA now
requires secondary treatment for all
muni ities. Several consultants have
made cost comparisons of land treatment
versus other alternatives. These analyses
show that land treatment s very ‘.
competitive with conventional treatment
under favorable site conditions. Fhere are
80 many site specific variables that it is
impractical to make many general
projections about average costs for the
slow-rate, rapid-infiltration, or overland
flow processes. However, some .
generalizations can be made about the
comparative costs of land treatment,
conventional secondary treatment, and
advanced waste treatment processes:

e Land application systems are less
sensitive to the economics of scale,
meaning that large facilities are not
needed to achieve 16w costs as compared to
conventional treatment processes.

® Under favorable conditions land
treatment 1s more cost-effective than other
fatment technologies for removing

osphorus, nitrogen, and suspended
SOlldS

® Under unfavorable conditions (cold
climate or poor soil) land treatment i
becomes less competitive because of greatly
ihcreased capital, costs for storage and land
area. However, differences exist among the
types of land treatment. While slow-rate
gystems are particularly vulnerable to
these conditions, rapid infiltration systems
are less susceptible.

® Because the «osts of operation and
management are lower for land treatment
systems, the Jocal share of total costs 1s
much smaller than with advanced :
wastewater treatment facilities. Slow-rate
systems usually recover a substantial
fraction of the overall costs of treatment.
These revenues come from the sale of crops
or irngation water.

Summary )

The ology of land treatment systems
18 we‘ﬁ*ven al] over the world. The use
of this technology often depends more on
policy considerations than 1t does on
technological ones.

Because land treatment processes .
contribute to the reclamation and recycling
requirements of the Clean Water Act as

. as an alternative wastewater management
technology. As such, land tredtment
proposals are eligible for a ten percent
increase over the usual 75 percent federal
grant. This 85 percent federal share, plus
the potential for Jow long-term operations
and management costs, may be
-particularly -beneficial to smaller
communities
While they are not accepted everywhere,
land treatment systems have the potential .
for saving billions of dollars This will
benefit not only the nationwide water
pollution control program, but will also
provide a way to recover and recycle
wastewater as a resource

well as conserve energy, they are defined k

The EPA'currently requires each applicant
for construction grant tfunds to thoroughly
analyze wasfewater management
alternatives, including land treatment.

Requiring stringent wastewater treatment A

prior to land application has quite oftery
made land treatment processes too costly

The advisory group must be assured
that qppropnat,e federal, state, and :
local requirements and regulations are
carried out, but not in a manner that
‘arbitrarily blocks land treatment
projects.

Given the st:-ong and clear mand§te of
the Clean Water*Act, an advisory group
should expect that the consultant and
grantee will give careful consideration
to land application of wastewater.
Advisory group members can help by
locatmg suitable application gites, and
by seeing that all appropriate factors
are taken into account. If land
application is feasible the advisory
group can lead the way for public
acceptance of this treatment method.

Because land treatment is often
misunderstood, and_sometimes causes
local controversies, I may not be easy
to develop. Public forums, e

presentations by experts from EPA and - '

the states, field trips, and community
workshops can help to foster reasoned,
and informed discussion of the issues, ™~
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Case Study . .
- Land Treatment - o -
Using Spray Irrigation R, .
N 3 - /
Muskegon Camanty, Michigan . /'
w o D" . 4 L Y . |
o . . ? ‘ . a ‘:
/ e

-Federal Water Quality Adminis

“efficient treatment whle pro

Adgpted from Wastewater Is Muskegon County's Solution Your
Solution” EPA-905/2-76-004 MCD-34 Chisago, IL Us Envtronm.efual
Protection Agency, Region V, August 19@55 pp

S

Near the efld%f the 196(’s, atizens, industry, and€¥ *
community leaders 1n kegon County were becosing
aware of their overburdened wastewater treatment

‘faeilities The county’s three main recreational lakes were

being polluted Because of wastewater problems, older
industmes were legving or closing rather ;han rebuilding.
New industries and busimtesses were not coming to
Muskegon . . , >

.

Muskegon Coulfty3§ Solytion

Comnitinity leaders and pl
came to grips with

ers 1n Muskegon County
sness of the problems in .
difficulties were 1nvolved 1n
uniting the grdny independent communities within the
county towérd development of a common wastewater «
treatment system. Authorities, including the state arid-the
tion (a predecessor f
EPA) had to onvjn uskegon’'s-idea was
worthy of funding and support. Large-scale projects using @
wastewater for spray ifmigation and,crop prodyction in a
northcentral locaWon of the United States was an untested
concept This made yery difficuls the task of demgmng and
building a large spray irrigation, system to provide *
t:c%ng the env1ronment and

enniching the quahity of the soil _ '

- s -
7 f

The Cost -

#The county- wrde land application system h

The Setting A -

Muskegon dounty, Mlchrgan (population 160,000}, which
lies directly along the Lake Michigan coa§t began its plan
pnor to Public Law 92-500.

0 separate
wastewater treatment areas, a 10,500 acre site near
Muskegon and a 600 acre. site near all. Renovated

Renovated

water from ¢he main Muskegon sxte ected by Q
under-draind\and discharged at two- One discharge™ °
egters Mosqul then flowsgto Muskegon

e before en e Michigan. The other discharge

enters Big Black hich feeds Mona Lake before
emptylng into Lake Michy

’I‘he Mam Mugkegon System . .

The main Muskegon County Wastew&er Management
System has a 42 mailflon gallons per day (mgd) wastewater
treatment design capacity. The system consists of _
gollection, transmission, aeration, storage, irrigation, soil,
crop, and drainage components. Phe system treated 27
mgd of wagtewater at startup in 1975, 60 percent of which
was industrial flow, leaving a reserve capacity q 15 mgd
for serving additional residential and industrig]
development

-
-

Combined county, state, and federal efforts have resulted - " Wastewater 1 collected via a conventional sewér system

1n a land treatment system which 18 yielding#®ry
cost-effettive treatment and utHization of wastewater.
Construction costs were approximately $44 mrlhon
Federal sourcgs supplied approximately 45 pe t of the
funding ﬁ ’

3

st for treatment was 35¢/1,000
water. This cost 1s charged to users via a 1

s
T’ho 1978 tota‘ allo

; gallon operational fee, a 4.5¢/1,000  gallon debt nt

&e and acreage charges. Muskegon County’s sewer o
rge 18 lower than any 8§several systems surveyed,
rdless of the level of treatment given to the
wastewater -
¢ £ r,

and pumped eleven rhiles to the land treatment site. After
reaching the management site, wastewater 18 treated in
aerated lagoops ahd then discharged to the large capagity.
(150 day retention time) storage lagoons. Prior to entering
lmgatlon dltches the water is chl‘ont—a’te/d to meet heaith/

. I -
The pretrated wastewater is distributed to irrigation rigs
by buriédl pipes. There are 54 1mgatlon rigs located in =

;:n‘cu]ar fields of 35 to 140 acres: The soxlq\are mostly
sandy .

ﬁunng the 1978 season, oyer 5,000 acres were-planted
with corn, and irri ted with wastewater up to 4 inches
per week. Anot 00 acres were inarye grass,Total
wastewater apphed @ the 5,200 acres varied from none Yo,

*
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over 100 ifiches pef field during 1978. Irrigation was
performed from mid-April to mid-November wi time dut
for cultivating, planting, and harvesting the cortF cgop.
Thus far corp has been the main crop, and it has been
marketéd through normal channels. *

Recycling-Resource Recovery

' The irmgation-soil-cropping phase of the wastewater
treatment sysfem provides advanced wastewater ‘
treatment, as well as utilizes nutrients in the wastewater
for growng crops. The sale of corn reduced the 1.9 million

. dollar operating cost for wastewater treatment during
1978 by about one-third. Over $120,000 worth of nitrogen,
phosphorus, and potassium from the wastewater was
reclaimed as fertilizer in 1978 to tmprove the soil and grow
food Additional chemical fertilizer was injected into the
wastewater only during the active part of the growing

®season to increase. corn growth and yseld, and to stimulate
increased removal of phosphorus, potassium, and other
wastewater nutrients

Operations, Management, Research,
and Development N

e entire system 1s being operated by 40 full-time
rsons and an additional part-time labor force of 10
rkers. The success of this operation depends heavily on
exgert mahagement, which i1n turn 18 ba sound
iness, faffmng, engineering, and scientific skills
“Personnel also have laboratory analysis and research
capabilities.

Management has benefited
advisory board made up of
. Michigan State Unive nd from a research advisory'
board made up of EP sonnel As a direct resilt of
good management. assisted by research and development

m the creation of a farm
icultural agents from

« are increased flows fr

efforts, progressive improvements have been achieved and
operationaP problems have been overcome at very modest
COStL. .

Outlook and Life Expectancy

The Muskegoh County Wastewater Management Syst[;a
has maintaitied its suecessful operation since 1974 by
producing highly renovated wastewater while, at the same
timﬁ,‘usmg wastewater and recycled nutrients to produce
field corn. Pollutant zemoval has remained the same since
start-up: 98 percent for BOD, suspended solids, and
phosphorus; and about rcent removal of nitrogen
Average Yields on 5,000 acres of corn irrigated with
wastewater increased from 60 bughels per acre in 1975 to
75 bushels per acre during 1976"to 1978. This yield has
been consisiently higher. thay the county average even
‘though the'primary purpose of the system is to renovate
wastewater The 1hcome from sale of corn has continued to
help offset operational costs such that the net operation
and maintenance cost in 1978 (including debt retirement#
was about 25¢ per thousand gallons of wastewater treated
This 1s an increase_of ~bout 1¢ per thousand gallons over
the 1975 figure

N

Increased Agricultural Productivity by
Renovation/Reuse of Wastewater in Muskegon

s Corn Yield and Income
1974 1975 1976 1977 1978
- — - — —
. hu acre
Wa-tewater -1 28 60 . 81 7375 7375
County average i 55 65 45.50 ~ 60 71
mullions of dollar<
Gross crofrevenue 035 07 "o 09 09
’
Finally, Muskegon 1s 1n the process of expanding its

system Not only are additional residential and ,
commercial areas in the county being connected, but there
industrial expansion The county
| land, irrigation rigs, and other

g the anticipated increase in

plans to add additio
equipment for tre
wastewater volunfe.

Any wastéwater treatment systern has limitations The
Muskegon County Wastewater Management System 1is no
exception In its present mode most of the cropped soils at
Muskegon are expected to adequately remove wastewatef
contaminants like phosphorus for much longer than the
design life of the project, at least 50 years If and when
the land becomes saturated with phosphorus and can no
longed provide adequate phosphorus removal,’many other

" ‘uses for the land will be possible Alternative uses such as

energy production and recreation are being developed.

.
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. . : . Selected Resources
‘ -
‘ Guide to Clean Water Agt Amendments. EPA No. OPA 12978~Washgton, DC: U.S. Need More
Government Pnntmg&ﬁce November 1978.  ° ~ Information? °

This publication contains many of the pravisions of PL 92.500 (The Federal
Water Pollution Control Act of 1972) and PL 95-217 (The Clean Water Act of
1977). It can be obtained from the U.S. Government Printing Ofﬁce
Washington, DC 20402.

-

Hartman, Willis J., Jr. An Evaluation of Land Treatment of Municipal Wastewater and
Physwal Siting ofFaczht’v Installations. Washmgton DC. US. Department of the Army.
May 16, 1845 65 pp N

ro This reported study and evaluation 18 directed toward providing some guidanCe ’ . - ,
to those who might select land treatment as an alternative process Particular
emphasis is placed on siting facilities in more populgted areas The report tosts
$8 00 and can be obtained from the National Technical Information Service,
528:3 Port Royal Road, Springfield, VA 22}61. The order number 1s ADA016118

Jewell, Willhlam J and Seabrook, Belford L. A Hustory of Land Applzcatzon asa
Treatgwnt Alternative EPA-%#30,9-79-012 MCD-40. Washmgtm‘l Us . .
Environmental Protection Agency April 1979. 83 pp

Thiys publication presents a eomplete history of land treatment technology
including discussions of policy and a consideration of the future of land
treatment This publication can be ordered from General Services
Administration (8FSS) Centralized Mailyng List Services, Bldg. 41, Denver
Federal Center, Denver, CO 80225 ' Indicate the MCD number and title of
publication, —~

Land Treatment o‘fMumczpal Wastewater Effluents Three Volumes Cincinnati, OH . ' i
Technology Transfer Munictpal Seminar Publications, 1979

‘ These publications cover the various methods of wastewater treatment
techniques on land including slow-rate irrigation, rapid infiltration, and
overland flow It 18 a good set of reference manuals suitable for persons with . -
limited knowledge but interested in land treatment They are available free
from CERI, Technology Transfer, US Environmental Protection Agency,
Cincinnati, OH 45268 Specify ordér number 4010 ’

Pounds. Charles E , Crites, Ronald W and Smith, Robert G Technical Report
Costs-Effective Comparison of Land Application and Advanced Wastewater Treatment
EPA-430/9-75-016 MCD-17 Washington, DC~U.S Environmental PT%CUOH Agency,
November 1975 25 pp

This repdtt 1s intended to be used for general cost comparisons of advanced

wastewater treatment and land appl'tcatlon systems. The curves shown in the

figures are presented only for comparative purposes and should not be used to

estimate costs of specific alternatives in facilities plans. This publication can be ~
ordered from General Services Adminstration (8FSS) Centralized Mailing List ‘
Services, Bldg "41, Denver Federal Center, Denver, CO 80225. Indicate the MCD

number and title of publication.

Survey of Facilities Using Land Application of Wastewater EPA-430/9-73-006. UNA-03 0. .
Washington, DC U.S. Environmental Pretection Agency, July 1973, 377 pp

Thig report presents the results of a field survey of 100 facilities where domestic

or industrial wastewater effluents were applied to the land. Ninéty-nine tables

and the collected data are presented along with photographs of representative

facihties used to 1llustrate land application practices This publication can be N .
ordered from General Services Administration (8FSS) Centralized Mailing List

Services, Bldg 41, Denver Federal Center, Denver, CO 80225 Indicate the.

number and title of publication. -

’ Asslst,dnce may be provided by the Land Treatment Coordinator 1n the Water Division of
each EPA regional office
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Chapter 10

Cost-Effectiveness

Analysis

E Drannon Buskirk, Jr.

Costs In Water Quality
Planning | '
It 1s 1ronic! Cost 15 a basic concern to many

of us, but we are reluctant to learn 1ts 1ns
and outs We want to know the bottom

line, but we don't want to bé& bothered with -

how 1t 18 figured Why” Perhaps 1t 18
because calculations are boring. More
likely 1t 1s because costs are complex.

Indeed, assessing water quality costs 18 not
easy There are both monetary costs, and ~
nonmonetary factors such as environmental
matters Direct and indirect expenditures
are involved. These costs occur at different
times—often years apart. Several
alternative solutions to water quality
problems are usually compared. All these
considerations make cost assessment
challenging, but not impossible. A way for
making such evaluations 18 available. It is
called cost-effectiveness analysis

!

Why Conduct

Cost-Effectiveness Analysis? .

Cost-effectiveness analysis permits the
systematic comparison of waste-water
management alternatives. The objectives of
cost-effectiveness analysis are to:

e Maximize environmental enhancement
per dollar invested

o Seltct the alternatives

e Provide a document for evaluation by
the public

® Meet the requjrements of the law.

Cost-effectiveness analysis documents the
decision-making prockss. If done properly it
should show that the taxpayer’s monies
have been used 1n the most efficient
manner possible.

Section 212 of the Clean Water Act of 1977
requures that,cost-effectiveness analysis be -
am important part of wastewater facility
planning. The United States
Environmental Protection Agéncy (EPA)
will only fund projects determined to be
cost-effective

Cost-effectiveness analysis should result in
an integrated document bringing together
answers to 1mportant questions, about
particular water quality problems. The
environmental assessment, economic -
evaluation, and other considerations should
not be evaluated in 1solation. The key is to
make sure that all factors are considered
together. By paying close attention and
by asking questions, advisory groups
can see 'that a comprehensive
evaluation of alternatives is performed.

Procedures For
Cost-Efféctiveness Analysis

The scope of cost-effectiveness analysis has
changed over the years. Previously,
monetary costs were compared against a
single measure of effectiveness, such as the
efficiency of treating wastewaters. Today
cost-effectiveness analysis involves a
broader range of considerations. In water
quality planning these topics range from
monetary costs and the reliability of
gystems, to environmental effects and the
likelihood of implementing projects.

. ‘Cost-effectiveness analysis has extreme

breadth, but this breadth is necessary.
Water quality projects are complex. A
meaningful assessment must consider all
factors
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Controversy on the
Pennypack -

ay

Wastewater management in the
central Pennypack Creek area of

suburban Philadelplua, Pénnsylvania,

has been a problem for years, Growth

and the failure of many onsite sewage

disposal systems have creajs
pollution. and public health hazards..

The Pennypack runs through
communities totaling five million
people. Two other sprawling cities,
Trenton and Wilmington, are next
door to Philadelphia. Inhis large
#etropolitan area there 1s a
dwindling supply of open space and
green acres Three municipalities—
Abington Township, Lower Mareland,
and Bryn Athyn—have the only
remaining green belt that 1s adjacent
to Philadelphia. These communities
are at the heart of the wastewater -~

mzpagement controversy

A private citizens group, the )
Pennypack Waﬂersgd Association, 1n
the early 1970’s recommended, spray
irmgation for the disposal of all
wastewater in the central Penn¥pack
area. The Associatiofbelieved that
land treatment would preserve
existing open space, and enhance the
feasibulity of a proposed wilderness -
park and nature center.

- - - .
In 1973, the Bryn Athyn Borough
Authority applied for a federal grant
to build a"spray irrigation system At
about the same time the Abington
Township Commissioners and the

Lower Moreland Authority applied for

funding to build a sewer gn the
Pennypack. This line wouM join an
existing interceplor that leads to a
Philadelphia wastewater treatment
pla

The United States Environmental
Protection Agency (EPA), after

preliminary review of the
applications, decided that the
proposals conflicted with one another
The EPA-requested that the
Pennsylvana Department of
Environmental Resources (DER) take
steps to resolve the problem

A consulting engineering firm was
hirel to evaluate the proposals To

increase local involvement,-the DER

formed the Pennypack Creek
Watershed Task Force made up of the
Pennypack Watershed Association,
local municipal officials, and the
staffs of planning and regulatory
agencies

Following completion of the
consultant’s report, a public meeting
was held to obtain additional public
input Some municipal officials,
dissatisfied with the findings.
requested an independent evaldation

. The DER agrged to another study by

a different consultant

The DER next made an evaluation
based upon its own studies, thertwo
consulting raports, and comments
from citizens and local officials Three
wastewater management |
alternatives—interceptor, spray
irragation, and a mixed

" Interceptor/spray irrigation

system-—were assessed for
cost-effectiveness.

oTwo of the alternatives, the

interceptor and spray irrigation
options, are used to illustrate
cost-effectiveness analysis

-

Adapted from Conclurions Waste Water
Management Study of the Central Pennypack
Publication Number 53 Harnisburg. PA
Bureau of Water Quaiity Management,
Department of Environmental Resources pp
78
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" Spray irnigation alternative
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Satlsfactlon
System Public
Rel 1ab111ty Acceptance

Monetary E Cost- - Social
Effectiveness
Costs - Analysis Effects

A \

Implementation Environrr)ex;tal
Feasibility ) "Effects

. : Economic
Effects

~

Cost-effectieness analysts encompasses the entire range of factors that go into making a decinon

Everyone’is interested in cost-effective Preliminary Analyses
. solutions The term 1s heard more and .
more frequently at public meetings and Determine Problems and Objectives
presentations However, the term is often
-misused Real cost- effectiveness analysis During the prehminary analyses, ‘

requires specific calculations and . technicians estimate the present and

> procedires In water quality evalua future water supply and wastewater
these calculations and procedures fit mto treatment needs When projections show
the planning process wastewater production to exceed treatment

1 Determine the water resource problems  capacity. and or wastewater treatment 1s
insufficient to meet water quality

2 Define solution objectives standards, the community has a problem
3 Develop feasible alternatives
* 4 Evaluate alter;xatwes A wastewater facility usually has three
. parts the collection and transport of
5 Select plans N wastes, wastewater treatment, and the
. disposal of effluent and solids They may
' : Cost-effectiveness analysis primartly be analyzed separately, or may be so
involves the latter steps of the process, the  closely interrelated that they must be
evaluation of alternatives and plan considered together In either situation 1t
a selection However, certain preliminary 18 necessary to state clearly the problems
analyses contribute to the which must be addressed The advisory
cost-effectiveness studies group should be assured that local '
’ . problems, existing needs, and future
o problems are accurately identified and
. . analyzed. Determining the extent of the
. * existang situation 18 essential The rest of

the planning 18 dependent upon 1t




Develop Alternatives -

The number of alternatives selected for
evaluation varies according to the nature,
location, and scale of the prgject. ‘All
feasible waste managefhent systems
irutially should be identified. These
-altérnatives include

e Improved operation of pxisting facilities
e Conventional treatment processes

e Innovative and alternative technologies
such as land treatment and wastewater
reuse .

The advisory group can play an )
important role in the initial screening
of alternatives. As the alternatives are
narrowed down, the advisory group
can see that:

e Alternatives to be considered are
consistent with local values, facility
- planning regulations, and the problems
and needs which have been verified

3 .
e Special attention is given to the size
and location of sewer service areas,
and the routing of interceptors.

Other considerations include the size,
type, and location of treatinent works;
flexibility for expansion in stages; and,
if required, adaptability to multiple
uses such as recreation.

Once the preliminary screening is
complete, the community will be left
with a small number of alternatives to
be studied in detail. At this point the
advisory group should fekl confident
that no viable alternatives were
eliminated during the analyses.

Separate monetary and nonmonetary
assessments are then performed on the
alternatives. These evaluatigns are
brought together by cost-effectiveness
analysis. They provide the basis for
selecting a plan.

LY

'avallability, legality, monetary costs,

On the Pennypack ;;:

Preliminary Analyses

In preliminary studies of the
Pennypack situation the following
considerations were taken-into
account:

e Both the interceptor and spray
IrTigation options met the water
quality criteria and standards for the
watershed

e Population pFojections varied
slightly between the consultants, but
not enough to affect the wastewater
flow estimates

® An.interceptor built 1n a single
stage was found to be more 1
cost-effective than one constructed 1n
several stages

o The legality of trbfemng wastes
between governmental authorities

{Philadelphia and the suburbs) was
explored, but not settled

e The acreage for the spray irrigation
sites and buffer zones was estimated
at 452 acres. The consultants and the
DER disagreed on the adequacy of
soils for land treatment.

The subsequent study included site
suitability and capacity, site

environmental effects, social effects,
mitigation costs, opportunity costs,
financial costs, technical rehability,
implementation feasibility, and public
acceptability .

-t
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Monetary Evaluation of
Alternatives

Types of Costs ) .

The monetary costs in constructing and
operating a wastewater management

» SYystem are crvcial in cost-effectiveness

* analysis. For dach alternative, various cost
estimates should be obtained, including:

o Present and future cgpital costs

e Operation, management, and
replacemént costs during a 20-year period -

L Mitléamon CO8tS.
e Opportunity costs

\quztal costs include land costs, atquisition
.of ments or rights of way, desigm,
englineering services, field exploration:
legal and administrative services,
financing costs (e g , selling bonds),
construction loan mu:-eat, start-up costs,
and an appropriate aRowance for
contingencies Past capital costs, called
sunk costs, must be omitted These

. Opportunity costs also gre included in
‘cost-effectiveness analysis. An opportunity
codt is the monetary value of potential
benefits lost as the result of a water
. quality action. It 18 not an
* out-of-the-pocket experditure It represents *
-an income that would have beer received 1If
. the project were not done. For example,
opportunity coéts include the tax revenues
or net recreational benefits lost as a project -
18 developed. The value of land used for a
treatment site; even if the land 1s already
owned by the wastewater management .
agency, can be an opportunity cost. EPA 3 -
“guidelines call for the inclusion of
opportunity costs, where reasonable, 1n
determining overall system costs.
]

Cost-Effectiveness .
Requirements of )
The U.S. Environmental
Protection Agency

Planning period for projects—20-years .

Service hives for esich comportent of a
wastewater treatment system— .

expenditures have already been incurred
They must be repaid regardless of which
new alternative 18 adopted )

4 -

Land
Structures
Process equipment

Permanent
30 to 50 years
15 to 30 years

. Operation. management, and replacement
costs are figured on an annual basis Itis
important to differentiate between annual
costs that are constant over a project
period, and those annual costs that vary
wath the pollution load carried by the

“gystem These costs should be separately
estimated to avold errors

Mutigation costd occur as a result of the
steps taken to lessen the adverse impacts
of alternatives Projects may need stream
divergence, maintenance of stream flows,
and other activities indirectly related to
the alternatives. Such costs must be .
reliable to be considered monetary costs,
Otherwise, there are significant adverse
environmental impacts of a honmonetary
character. Care should be taken to report
mitigation costs separate from otHer cost
categories. Federal grants may not apply to
the mitigation costs

- -~

.

Auxihiary equipment 10 to 15 years

Interest or discount rate—set by
the Water Resources Council, a , -
federal water planning agency

Monetary costs—calculated as
present worth values

Interest cost during
construction—the interest rate
"times” the total capital expenditures
"tifnes” half the construction period in ;
years .

Future inflation—usually 1s not
considered 1n the analysis because
constant dollars reflect real values of
regpurces, not necessarily cash
dutlays. :




' Cost Estimates -
The costs of each alternative can be
estimated By several means, including:

e Estimates by experienced local agencies
and consulting firms

- & Comparison with recent studies in the
area or neighboring communities '

® Previous project cost estimates adjus
for inflation and technological changpf

Some local agencies have the expertise,
experience, and resources to estimate
water supply and sewage treatment costs.
. Recent studies for the area or neighi@fBg
communities can give useful cost (\f
estimates [f the cost estimates of previous
' projects aredused, they must be updated to
reflect local conditiong and prevailing
- prces {or labor, ‘materials, and equipment
) All costs must be based on the market
prices At the time of the cost-effectiveness
analysis No allowance 18 usually- made for
anticipated 1nflation It 1s assumed that
the same inflation rates will apply equdlly
to all the alternatives. An exception to this
rule 1s made 1if 1t can be shown that the
T inflation will be abnormal for some
components of a particular alternative.

Present Worth Analysis

The amounts and timing of monetary
oytlays wil vary among the proposed

" alternatives It 18 essential to compare the
outlays on a common basis Present worth
analysis 1s used 1n making such cost
comparisons

Present worth analysis 1s a method for
bringing monetary costs or benefits to the
same point 1n time Present worthls
defirted as

the present sum of money that mugt be
, placed on deposit at a gwen 1 st rate

when the project construction be (called
the discount rate) to provide funds for the
anticipafed expenditures

It works like interest computations in
reverse’ A dollar invested today at ten
percent per annum would be’worth $1.10

_in a year. A dollar a year from now, if e

discounted back at a ten percent rate

today, would be worth about 90 cents. The

same logic and procedures are followed 1n

calculating water quality projects worth

millions of dollars. All capital, operation,

management, replacement, opportunity,

and mitigation costs of each alternative

over the first twenty y f its useful life

are calculated. The estimated costs and X
monetary benefits at each point in time are |
discounted back to the present. The

difference between these aggregated

discounted costs, and the revenues from

the sale of sludge and the salvage value of

equipment and structures’is the present: ‘e Syt
worth for each alternative. The present ’

worths of the different alternatives are

then compared. If overall costs, monetary

and nonmonetary, are ssmilar and the

treatment efficiencies are compa the
project with the lewest present porth t N
be selected in order to qualify for federal -

cost-sharing grants. Innovate or
alternatwe technologuwes, such as land
treatment, may have a 15 percent greater
present value than competing alternatives,

- however, and still be censidered the most

cost-effectie solution to.a water quality ..
problem »

[4
Part of the costfﬂectlvene;\alysm 18 : ’
based strictly upon items that tan be
reasonably expressed in terms of monetary ,
costs However, this 1s only a piece of the
picture. Other factors such as energy use, s
social effects, environmental impacts, and
system reliability must be considered
before an alternative can be chosen

Advisory groups can help the agency
or consultant identify potential costs
and benefits such as the sale of effluent
fertilizers to include in the studies.
Analysts sometimes overlook
opportunity costs and situations that
will need mitigation. A key role for the
advisory group is to help point ou{
such costs. In any case, advisory group ,
members must not be put off by the ’

complexity of the analyses. en in

doubt, they should ask questions of . ‘ .-
those who conduct the analyses.

Adyvisory group members should

expect answers they can understand.
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Monetary Gosts

The consultants did not agree on
monetary eosts. They differed
especialk§ on depreeiation costs,
mitigatioll Costs, opportunity costs,
and management fees. Considerable
discuBsion centered on the
calculationg of the mitigation and
opportunity costs. These estimates
were criticized as being unrealistic.
As resolved by the DER, the following
. cost estimates were made’

System Outlay Costs

. o The spray irrigation had higher
capital, operation, management, and
replacement costs—about !/3 higher

- than the interceptor option

o The costs of mitigating adverse
effects on stream flows were much
higher for the interceptor ($1.5

. million vs. $300,000 for spray
1rrigation).

The total outlay costs were estimated
at'$13 7 million Yor spray irngation
and $12 million for-the interceptor
alternative.

Opportunity Costs

e Opportunity costs were very large
for the interceptor—about $9 mithion
for lost open space and recreation

Direct outlay costs thus favored the
interceptor, This alternative was less
expensive than spray
irngation—about $1.7 mullion or 14
percent less 1n system outlay costs.

L However, the inclusion of opportunity
costs made the spray irrigation
alternative much moﬁ‘attra%

_remain important and must pe dealt with

Different Perspectives .
Cost-effectiveness is the main basis for EPA
grants. Congress has mandated this -
requirement so that communities will
receive maximum benefits for their dollars.
Some important economic matters are not
covered in cost-effectiveness analysis. For
instance, communities want to know how
Ehey can pay their share of the costs.

itizens and local officials are especially
concetned about fundjpg sources,
underestimated user Costs, and costs that
are inehigible for the EPA grants. Such
matters are largely outside the scope of
cost-effectiveness analysis. However, they

durning fecility planning .

Nopmonetary Evaluation of
Alternatives

If economuc costs were all that mattered,
the selection of a water quality plan would
be easy. The alternative with the lowest
present worth would be chosen However,
other considerations-are just as important
as economics These additional factors of
project feasibility include \

¢ ‘Environmental effects, including social \ '
considerations o

¢ Reliability and flexibility ,

e Implementation capability

® Resource use and energy consumption
¢ Public acceptability

Environmental Effects

In the analysis of wastewater treatment
alternatives, the environment is a key
factor (The others are economics and
system performance ) The environmental
assessment {5 a spectal part of facility
plans, and 158 done eoncurrently with other
studies in the planning process The .
assessrgent may lead to the preparation of
an environmental impact statement 1if
significant adverse effects are indicated for
the water quality‘project

In the assessment an inventory of .
environmental conditions 18 compiled. This v '
information provides a base against which ~-.. . .
predicted environmental changes dua to

the various alternatives may be evaluated.
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" Sensitive Areas

Endangered Species
Flood Plains ’
Wetlands

Coastal Zones 4
Wild and Scenic Rivers
Agricultural Ageas
Earthquake Zones
Steep Slopes

Environmental Factors in -
— | Facilities Plz:mmng- -
Natural Resowrces o Cultural Features *
2

Water Quality and Population
Quantity - Housing )

Air Quality Transportation

Climate Land Use

- Topography Economic and Social Profiles

Geology and Soils Archaeological Resources

Plant and Animal Historical Areas
Communities Recreation and Open Space

Noise and Odor Aesthetics

Solid Waste

-Energy Resources

The assessment reveals both primary and
secondary environmental effects. Pnnmary
effécts felate to the location, construction,
and operation of the project. Primary
beneficial effects include the elimination of
pollution or public health problems, and
v the maintenance of groundwaters
- recharged by land treatment. Primary
‘ negative effects may involve soil erosion
along sewer lines, noise, odors, loss of open
space, and air pollution frem incinerated
sludge. Secondary effects are the indirect
changes that are induced by a project.
These impacts include changes in
pepulation, economic growth, and land use
such as development around sewer e -
interceptors Advisory greups can be
> especially helpful in anticipating
adverse social impacts, including the
disruption of neighborh , inequities
- suffered by parti ups, and
aesthetic problems. -

Adverse environmental and social effects,
of course, can be a major factor in re_;ectmg
alternatives.

Reliability and Flexibility

rellable system is one that meets its
desngn efficiency with.the anticipated
effort, and operatlon and management
costs. The main features of systgm
reliability are-

e Frequency of plapt upsets or spills
‘ ® Need for operator attention "
¢ Effects and frequency of sewer overflows

Flexibility concerns the capability for

change—to expand the size of the i
treatment system, extend service to needed .
areas, upgrade thé level of pollutant

removal, and switch to wastewater

reclamation and reuse or other options

» .
Implementation Capability v

A wastewater management system has the
greatest chance of being carried out if it
meets all legal requirements, 18 adequately
financed and staffed, and is approved by all
governmental uriits, If existing institutions.
cannot carry‘out the plan, the necessary
arrangements must be made to create a /™
new agency. This new organization, often
called an authority, should be fully
empowered to finance, operate, and

manage a proposed project The key
implementation factors include.

® Local political situation -~ «

o Amount of local funding and capability
of community financing

e Personnel 1

e Prevailing state and local laws on public -
health, water rights, water supply, and

EN




On the Pennypack . .

Envu'onmental and Social
Changes

Spray irrigation is much more
advantageous than the interceptor
alternative when environmental
effects are considered. The spray |
irrigation alternative should: -

* Retain renovated wastewater in the
basin and increase stream flows. The
interceptor should reduce the flows

¢ Slightly improve the kinds and
amounts of aquatic organisms in the
tributaries. The 1nterceptor will
require impact mitigation

e Stimulate less development than
with the interceptor, and thus disturb
fewer wildlife habytats®

® Make feasible open space and a
wilderness park of an estimated
present value of $9 nriHion.

Except for the open space and
recreational benefits of spray
wrrigation, only minor differences 1n
social effects exist among the
alternatives. The spray alternative
may be more growth-limiting,
.depending upon treatment system
capacity and future zoning.

Resource Use.and Energy
Consumption

. Resource use and energy consumption.in
facility planning are becomlng more and
more important. The main resources in
~ wastewater treatment facilities are energy,
- (electric power and fuels), chemicals, and
land. The increased operational costs of
these resources Have reduced the
cost-effectiveness of conventional
alternatives such as physical-chemical
wastewater treafment systems.

Public Acceptance

A wastewater system, even if it is properly
designed and constructed, functions only as
well as the community wishes. Like any
project, if a water qualhity program 18 to
succeed, in the long run it must be
acceptable to the people. The easiest way to
gchieve acceptance s for citizens to feel that
they have a say in the planning and
decision-making process

An advisory group should be acutely
aware of local concerns, conditions, °
and values. However, it cannot :
represent the ideas, priorities, and
values of all the people. For this reason
an advisory group should assist in
developmgsubhc participation
program reaches all elements in
the community.

The evaluation of all monefa.ry and °
nonmonetary factors of a prOJect may
reveal adverse environmental i cts that
will have to be mitigated (avoid r:sa
corrected).

¥
\ 3




’ '

A

L]

/

|

E

Aruitoxt provided by Eic:

Q

; v \ . »
* - } ® < n » \ i ’
— a4 - = s >
7 & §
[ [ L] N - ¥ N
g’ugflnon ofPo ntial On the Pennypack . . : o M
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ems . 7| Implementation, Reliability, —
The construction of sewage treatment . Resource Use and Public .
= facilities can calse primary and secondary Acceptability ]
impacts. These impacts<can be either ) - :
positive or negative. Some negative - The spray 1rrigation alternativerhas a
1impégts are 1nevitable, but most can be shght advan@!e with rega_rd to
avoided or mitigated if recognized early implementation. The legal ‘and _
enough in the fac1htie§.plapni)ng process. scheduling issues m\{olvmg sewer
Federal law requires grant applicants to conggction to thg Philadelphia -/
identify negative impacts and make efforts wastewater managemenj-€ystem
to correct them ‘ remam unresolved.
- -
- . The interceptor may be more
" Mitigation Techniques technically reliable System upsets, - .
— . ' spills, and maintenance requirements
Primary, impacts such as erosion, odor,‘and are considered greater for the spray <
noise.are generally sPSghgterm 1mpacts. irrigation alternative
They are.relatively eas mitigate - .
through Spray irrigation uses less chemicals,
* . . but much greser commitngents of
* e Thoughtful planning . land and energy resources as .
) compared to the interceptor b a
e Control of construction activities . | ‘alternative | _ .
¢ Operating procedures . ' ' ’ \‘
Public sintlment has not“shown a
Problems such as evosion and noise can be _ | preferente for other alternatives. The ’ v
avoided, in part,through thoughtful site overall public opinion seems to be , .
_Helection and suitable facility designs Bor about equally split . . -
,example, noise can be kept down wifh .
earth berms or vegetative buffer strips.
Construction 1mpatts such as erosion and .
dust can also be controlled by construction o
activity schedules, the immediate . ” .
-.  restoration of disturbed areas, and periodic .
wetting of exposed sojls: Another- - - .
.mitigating approach involves proper :
operating procedures such as the treatment & s
and disposal Qludge to minimize odor 2
" Secondary impacts tend to have long-térm ‘ o) -
—consequences that often ‘are difficult to T L
predict and correct. Efforts to control them ) .
are relatively recent. Little documented . ' . .
evidence shews+how effective these - ) :
measurescan be in the long run. . PR
*  The EPA has identified a‘range,of T . '
possibilities for mitigating secondary
impasts The list includes. ', . .
R ) <of I ’ *
¢ Progect.changes 33, reduction in plant-, . .
capacity) . 3 o
¢ Phasing of sewer service N ) J
® Sewer use restrictions '
e Planning coordination among -
communities . .
*e Land management controls to protect
water qualyy (e,g , zonhg) -
R - 6‘ 4 } . 155
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lmplémentatio'n of Mitigation Plf}n

In most cases, a mitigation plan will work

-only 1f a cornmunity sees the need For

example, if land use controls are used to
lessen the growth impacts of a project,
these controls must be supported by
citizens and local officials. If existing 208
water quality plans or local land use plans
are already in effect, it may be relatively
easy to manage the secondary effects of
wastewater projpcts simply by enforcing
existing ordinances.

Timing 1s crucial for impact mitigation
Adverse effects and mitigation measures
should be determined early 1n the planning
process. Once considerable time and money
have been 1nvested in a project, 1t becomes
increasingly dHficult and expensive to
make changes.

Another 1mportant consideration 1s the

* implementation cost to the community -

Some mitigating measures, such as
reduction 1n facility size or service area,
may actually decrease project costs. Others,
such as siting the facility so ,as to use,
prevailing winds for the natural control of
odors, may have little or no effect on costs
Still, other mitigating measures may

It is important for advisory groups to

- see that these factors are discussed
fully during facility planning.
Professional planhers often are
reluctant to delve into subjective
matters. Advisory group members have
a responsibility to sée that a full
discussion, subjective or objective,
takes place.

Display of Costs and Effects .

All significant costs and effests of each
alternative must be clearly displayed in

the cost-effectiveness analysis All people
who participate should be able to compare
the proposals and their tradeoffs. The s
cost-effectiveness analysis must be an
integral part of the facility plan

Costs and effects can be displayed 1n
various formats An approach suggested by,
the EPA is an accounts sheet Thi}
‘technique 1s basically a table Categories of
factors are ligted 1n a column The effects
of every alternative are placed next to the
factors Such an arranggment permits easy
comparison of information The technique

increase the project cost, or may not be J'/_/has drawbagk% however. The total or

ehgible for federal construction grant

mitigation costs ardgequired for an
ative, they must be’included in the

Selection

e matin purpose of facility planning is to
lect the plan best suited mﬁ .
community’s water quality goal$ at the
least cost to the community. Through the
compatison of proposals, cost-effectiveness
analysis provides the basis for this
gsion Despite the apparent complexity

- of"the calculations, there 18 no rigorous
analytical method of choosing the most

cost-effective alternative vironmental,
social, and resourge *lsts not measured
n the same ways. er factors—public,
acceptance, reliabilitys
itplementatiomn—influence the choice of a
plan Also, individual perceptions of
relative values vary widely .

’

composite-éffect of the alternatives is not
easily percerved Interrelationships are not
apparent The advisory group can help
fill thus gap by ma{gng sure that all’
effects @re considered in eval atirw
proposed alternatives.
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Cost-Effectiveness Matrix

“
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- “Alternative !
Criterwon - Interceptor Sprav Irrigation
1. Water Quality Goals . .
A Contribution to Goals and Fair . Excellent
Policies of Federal and N :
State Pollution -
C'ontrol Laws ?\ )
B Contribution to other Water- >
Related Goals of the Planning .
Area *
J State . Poor-Fair = Good-Excellent
2 local N Poor-Fair Excellent
2. Technical Reliability : N
A Frequency of Plant Upsets, Infrequent Infrequent
B Frequency of Spills - Infrequent Infrequent
C Frequency and Effects of Shght increase . ’ NA .
Combined Sewer Overflows ’ )
D Nonpoint Source Control NA NA ,
3. Monetary Costs . ‘
A System Outlay Costs |
1 Capital Costs 1iricluding $ 8,162,626 $ 9,191,912
discounted deferred costs
L4 o -
B Lost Opportunity Costs ‘ /
1 Open Space Recreation | $ 9,857,000 — /
2 Pennypack Streamflow $ 2,198,846 V
Loss not Mitigated
1215 days yr) - N
TOTAL - Lo~t Opportumty ) $12,055,846 ’ )
- Costs !
4. Financial Costs . 1 v
. {$ Equivalent Dwelling "
Unit/yr for System
QOutlay Costs) * . ‘e
1 WitR Present EPA Fundin $ 149 $ 129
Policy ¢
2. With EPA Funding s 141 P € 123
Mitigation and e
Leasehold Costs
3
. ) N A"
/ 5. Environmental Effects Dtiect Indirect Direct Indirect
A Hjydrology tsurface and k
groundwater) . . . . A .
1 Water Quality . ..
a [ssolved oxygen Meets standards N/A Meets standards NA
h Phosphate Impacts mitigated N/A Shight decrease NA
¢ Tobutary streams Impacts mitigated N/A Shght , NaA
aquatic hfe improvement
2 Water Quantity Reduces by N/A Increases by 1 58 N/A
1 74 cfs or : cfs or 14 7%
> 16 2 .-
~NoA Net 1ppisc ahie 4
g ra
' | 1 153
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|
|
|
. |
3 Flood'Hazard N/A for N/A Need for |
sthngent stringent ' 1
controls controls for }
B Buiology |
I Rare and Endangered . > e specie reported Impact unknown |
Species ~ _. ! ) }
2 Wildhfe Habitats Temporary Shuft 1a wildhfe Spray fields Shift in wildhfe ‘
impact: composition 1n may result 1n composition 1n
new development .  changes in new development :
1 areas, 450 wildhfe areas
acres more habitats .
. then spray
irngation
C  Air Quahty Not significant Mypor Not significant Minor
D Land “ :
1 Amount of Gro N'A 8,395 NA 5,395
‘people 1970-2020! .
2 Type of Growth NA Current zoning NA Cuyrrent zoning .
except master plan
development area
6. Social and Economic Changes . - .
A #Changes in Economic )
Activity ~
1 Agricuiture NA NA =~ 200 acre~ NA é *
2 Land Value Impact on land value~ unknown
B Employment Changes
1 Regional Availability Sufficient NA Sufficient NA »
of Skilled Manpower for h
Treatment Plant O & M
2 Dislocation NA NA NA . NA ‘
C  Public Health No significant impacts with adequate treatment
Both beneficial «n removing fading ~eptic ~v~tems ;
* D Ae-thetics “
1 Recreational Accessibility None Powsible loss of None None |
and Activities wilderness park . |
2 Umgque Archeological NA NA NA NA ‘
thistorical, Saenufic | " |
and Cultural Areas |
3 Notise Pollution Not significant Not significant Shight potential o Not significant ¢
’ . from localized nonsg\ . '
from aerated
- » N ) - laguons and spray
* . nozzies )
E Other NA . NA " Potential to NA .
° demonstrate
¢ watershed
) * management,
“ﬁmplementation Feasibility .
A and Reliability . .
5\ Legal Capabihity Shghtly more potential impediments Shghtly less potential 1meed1menr.s
B Operational Effectiveness No significant difference , t
C Practicability N No sigmficant difference . p
D Coordidative Capacity ' ,-  Nosignificant difference \ 2
E Publi/Accountability N.A . . - NA ’
8 Public Acceﬁ-ﬁ ty . . )
r T & . P
- L
158 ' > |
|
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Main Points Costs and benefits of several alternatives
are compared at the same point in time
Cont-effeciveness analysig permits the through present worth anal v
systematic comparison of&astewat‘er
management alternatives The costs of The cost-effectiveness analy}is determines
using different methods to achieve similar what 1s eligible for EP
goals are compared. . grants.
o . .
The analysis should result in full Advisory groups have important roles v
documentation of both mogetary and in assisting their agency decision : :
nonmonetary factors—a display that makers. These functions include:
clearly shows the tradeoffs among‘the L
alternatives : o Identifying feasible alternatives that
t are consistent with local values .
- The main components for cost-effectiveness r ep s s
\ analysis are monetary costs, nonmonetary ® Verifying problems and needs
factors such as environmental and social eldentifying relevant benefits and
dosts, and tmplementation considerations costs, especially opportunity and .
slxch as system reliability mitigation costs )
N\ y .
Cosheffectiveness analysis 1s part of a - @ Seeing that various tradeoffs are
five-step planning sequence It 1s most identified and discussed in the
* useful'n the latter steps of the community .
process—~—the evaluation of alternatives and e Assuring that the composite or total
the selection of a plan ‘effects of alternatives are evaluated
’ ¢ Helping to carry out a community
. involvement program.
' Y
" . . '
. Selected Resources )
i Need Moré Construction Grants Program Municipal Wastewater Treatment Works Rules and 4
, L) Regulations Appendix A Cost-Effectiveness Analysis Federal Register Volume 43.
Information? = \otie 5y ‘SChtember 27, 1978 i
5 This 18 the most up-to-date set of EPA re Jetions based upon the Clean Water
" ' Act of 1977 It gives a detailed discussion fof cost-effectiveness analysis \
" . * " procedures ~
\ - r
. W Guudanrce for Preparing a Faciluy Plan EP, -76-015 Washington. DC Office of
N ‘\ Water Program Operations, Municipal Construction Division, U.S. Environmental |
- \,  Protection Agency, May 1975' 32 pp. with references and appendices
\*,g- This publication bneﬂy discusses the fac1hty planning process Featured are
> considerations at each planning step (e.g., cost-effectiveness analysis), the format
\\ for plan submissions, and the relationship of facility plans to other water
5 management and planning programs. More detailed instructions are given in

\ + the January 1974 version of the same document. This publication can be ordered
‘% free of.charge from General Services Administration (8FFS), Centralized

%, Mailing Lists Service, Building 41, Denver Federal Center, Denver, CO 80225
. Be sure to mention the publication title and the number

. SchmidtyC.J and E E. Ross, Cost-Effectweness Analysis of Municipal Wastewater Reuse
. ' . WPD-4-7§-01. Washington, DC Water Planning Dlv;mon U.S Environmental Protection
. Agency, Apnl 1975 116 pp w1th 5 appendices.

* AltNough this book pertams specifically'to alternatives which reuse wastewater,
3 1t contgins a chapter on cost-effectiveness analysis. This section gives the basic
procedaires for the technique, the EPA cost-effectiven®ss guidelines, and formats |
for present worth calculations This publication can be ordered free of charge
3 : ) from Library Services, Maildrop 35. U S Environmental Protection Agency.
: ‘ A Researdh Triangle Park, NC 27711 The publication number 1s 5725 - .
« \ 3
. -‘ ‘ 4
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Chapter 11

Environmental

Assessment

é. Drannon Buskirk, Jr.

Focus on Environment

In many parts of the country, surface
waters are cleaner today than they were
Just a decade ago Fish are returning to
once-polluted streams Community pnide in
water resaurces 1s on the upswing
Although the work for clean water 1s far
from over, things are better in many
places All this was accomplished while
population grew, and pollution continued
What turned the situation around? It is
mainly a matter of environmental
awareness, and careful consideration of the
environmental effects of plans

What 1s meant by environment? How 181t
involved 1n planning? Where do citizens fit
in? .

Environment 1s a word of many meanings.
For the interior decorator 1t means
household furnishings. To an dwellers
1t includes skyscrapers Fof some persons it
1s the natural world of plants and amimals
These diverse viewpoints have one thing in
common—surroundings. Environment
mecns surroundings In water resource
planning, environment includes natural
elements such as water and wildlife, and

" economic and sdcial features such as

employment and housing Meaningful
water resource planning thus involves just
about everything Economic matters alone
are not enough .

‘ -

Including environmental considerations in

water resource planning has several
benefits '

® Incorporation of environmental values in,
decisions

® Protection of cyltural. historical, and
natural resources

® Broad basis for determining the costs and
tradeoffs of proposed projects

Besides, it 1s the law'

Regulations of the United States
Environmental Protection Agency (EPA)
call for the consideration of the
environmental effects of certain projects
and programs in water resource planning
These regulations apply to efforts such as
201 local facilities plans, and 208 water
quality management plans (The numbers
refer to sections of the Clean Water Act)

Facility Planning

In planning local wastewater management
facilities, an environmental information
document describing the environmental
effects of proposed actions is prepared by
the grantee or similar agency The EPA
then evaluates this information for
environmental impacts, and ways of
avoiding or minimizing the adverse effects
of the actions. The resulting public
document, called an environmental
assessment, provides data and analyses on
the significance of the environmental
impacts. If no significant adverse impacts
are anticipated; the EPA 1ssues a Finding
of No Significant Impact. However, if
significant impacts are possible, and they
cannot be sufficiently reduced or
eliminated, an environmental impact
statement is prepared and released. The
impact statemett 18 a report which

» identifies and analyzes in detail the

environm®ntal impacts of proposed actions
and feasible alternatives. The statement
differs from the environmental assessment
in the level of detail and in the scope of
analysis; 1t 18 more comprehensive than an
environmental assessment, and
concentrates upon areas with potential for
significant environmentdl degradation
Impact statements are prepared when the
wastewater facilities will induce significant
changes in land uses, will seriously impair
air or water quality, or will adversely
affect other resources.

161




An overvgxelmmg'mq;onty of the

ts report no.significant adverse
impacts. Fewer than ten percent of the
facility plans result in impact statements.
Increasingly, however, the EPA and/or the
public have been challenging the .
environmental findings because of
inadequate analysis, or the insufficient
documentation of community needs. These
controversies can delay facility planning
for a year or more. In several regions such
as New England, some impact statements
are prepared concurrently with the facility
plans. While the impact statement must be
complete before the facility plan can be
approved, this “piggybacking” approach .
can avoid the delay inherent 1n doing the
two separately. .

A

Water Quality Management
Planning

In water quality management (WQM)
planning, environmental information also
18 used 1n shaping alternatives However, a
separate report such as the environmental
information document 18 not prepared
during or after the WQM plan 1s

completed The environmental information
1s included with the plan 1tself The final
form of this data 1s deteruuned by the state
or areawide planning agency. and the EPA
regional office

After the plan 1s submitted, the EPA
revigws the envjronmentg] findings to ¢
determine whether an impact statement 1§
necessary If a ificant adverse
environmental 1 is likely to occur, a
draft statement 1s prepared by the EPA,
and 15 distributed to interested or affécted
groups. After these recipients have had

4
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time to comment, a final statement is
prepared incorporating their comments
State and areawide water quality
management plans seldom need
environmental impact statements

Elements of Environmental
Assessment

Although the environmental information of
WQM and facility plans may be reported
differently, the contents are essentially the
same. Together with a st of information
sources, the environmental information
includes -

¢ Description of current and future
environment, without the implementation
of a plan

e Evaluation of alternative plans

e Discussion of environmental
consequences

e Description of measures té mitigate or
minimize adverse effects

These aspects, 1n general, apply to both
WQM and facihities planning

i

Description of Current

Environment '

“Knowledge of the existing environment 18

important for :dentifying water quality
problems and for companing alternative .
plans In describing the current situauon.
analysts look at natural resources such as
water quality, cultural features such as
population, and environmentally-sensitive
areas such as wetlands However, this1s
not Just a straightforward data-gathering
exercise. Environmental information
mussed or misinterpreted may substantially
affect the planning outcome

Advisory groups can monitor the
current situation by seeking answers to
questions such as:

e Have the environmental aspects of

existing water quality problems, from
both point and nonpoint sources, been
sufficiently and accurately identified?

¢ Are existing population and land use
data properly assessed?

¢ Have all environmentally-sensitive
areas been identified? .

e Are the boundaries and criteria of
the analysis realistic?

e Do the methods of data collection
make Bense?

v v
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' A basic concern 18 the accuracy and scope
of the data. Careful attention to study
boundaries and assessment criteria can

. munimize these difficulties.

Studv Botdaries

Boundaries refer both to the geographical
area. and the type and degree of topicsthat
make up the studfes The geographical
area must be large enough to assess all
potential environmental impacts of any
wastewater treatment aiternatives or
water quality management plans. It must.
for example. include the entire area that
might receive growth induced by water
projects Stmularly, it must be large enough
30 that cost-effective alternatives can be
considered. Since boundary selection often
crosses town horders, especially 1n WQM
planning, political and legal tugs-of-war
may occur among communities This
conflict can be held to a mimmimum by the
- selection of advn:,orv group members who
represent the relevant interests of
participating communities

Anpther type of planning boundarx 15 the
subject matter or scope of studies

‘ Although' the EPA regulations call for

h certain analyses such as pOpulatlon
projections. other factors not explicitiy
named should be studied. For example, 1n
some areas the ethnic composition and
location of the residents may be, just as
important as overall population size
Since the advisory group is’especially
sensitive to Jocal concerns and values,
its perspectives can be invaluable in
setting the course of these planning
studies. Y

Assessment Critera

Criteria. the guidelines for making
decisions, need exphicit attention In
envnronmental studies. The use of
appropriate critena throughout the
planning process — from data collection to
plan selection — 1s extremely important
Some criteria. such as those for
- cost-effectiveness analysis, are given 1n the
regulations However, others such as those
for data collectiop are not drawn out.

Sometimes, mn a rush to get the work done,

poor data measures are.adopted and/of the
reasons for their selection are not given A
‘ . remedy for this situation 18 having
measures that fit the subjects For
example, quantitative measures are often

ERIC .
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inappropriate for assessing aesthetics. Yet,
some analysts compare all factors.
including aesthetics, on a numerical basis

It is neither the role nor the function of
adv' say groups to make such
sas, This work is best left to the

ng collected, gnalyzed, and
Pexpreted. They should be told why
ertain assessment approaches were
hosen, why others were ruled out, and
What ramifications these choicés have
for the community. Since all planmng
is based upon data, advisory groups
must see that the methods of data
collection make sense.

Descripffon of Future Environment

Many WQM and facility plans propose
reasonable solutions to managing water
quality and disposing of wastewater
However, some plans have resulted i1n
economically and socially burdensome ;
projects A major shortcoming has been the
identification of water guality and
wastewater management needs, especially
future needs This aspect of environmental
analysis, the determination of the future
situation both with and without plans. 1s a
weakness of the assessment process

Compared to the effort spent compiling an
inventory of the present situation, too little
attention 15 often given to future
conditions. Projection metheds may be
inadequate- For example, an
environmental assessment of a proposed
wastewater project in central Pennsylvania
stated that sewer construction alongside a
trout stream would resuit 1n

sedimentation No estimates were given of
the amount of sedimentation or 1tsveffects
on fish, water quality, and aguatic

. productivity In this instance, the

description of the future environment was
clearlyunadequate However, the extent of
these studies depends. 1n part, upon the
anticipated impacts and their value te the
community Every aspect cannat be studied
to the last degree Just as decisions must
be made on the scope-of-studies, similar
decisions must be reached on the extent of
the assessments

*
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Advisory groups, sensitive to
community concerns, can help decision
makers make judgments about the
resources that are committed to an
environmental assessment. Factors that
are complex or important usim.l}y will
need more effort spent on the
assessment. One factor in water quality
planning that is particularly significant
is the size of the future population.

Populatior’ Estimates

Most water quality difficulties are caused
by human actions Many problems such as
urban runoff and wastewater production
are often in direct proportion to the
number of people. Fherefore, accurate
population estimates are essential’ in
assessing the future situation

To avoid unneeded wastewater treatment
capacity, or construction that induces
undesired growth, the EPA has guidelines
for making population estimates The EPA
requires that population estimates for each

- facility planning area be consistent with

the national and state estimates The state
water quality agency, working with WQM
1es or other regional
agencies, %11l break down the state
population estimates into regional
projections Numerous facility plans may
fit into these projections

Maine A 208 water quality analvsis and
populiation projection wdentified
eutrophication from phosphorus enrichment
as a potentwal threat to Lake Maranacook,
which borders Readfield Agricultuny,
failing septic systems, and stormwafer
runoff were found to be the sources’of this
nonpoint source pollut

Various analysis approaches\af'the local
level may be used, including extrapolations
of past growth trends, estimations
according to population age groups, and
even forecasts based upon business
activities However, the approach that 18
adopted must make sense. Its results must
be consistent with the overall estimates for
the state and water quality planning area
Any deviance from these projections, as
might occur from an unanticipated influx
of immigrants, must be thoroughly
justified by the planning agency

\
)

A few questions appropriate for
describing the future environment
include:

e Can current and past trends be
expected to continue into the future?

e Are the projections of population,
stormwater runoff, and similar
considerations realistic? -

® Are any potentially significant factors
excluded from the assessment? .

e Have sufficient resources been
allocated for studying important
issues?

These descriptions of current and future
environments provide a basis for
evaluating water quality and wastewater
management alternatives

£
Evaluation of Alternatives

The environmental assessment 18 used for
comparing alternatives, and selecting the
final plan. An array of possibilities 18
usually considered Alternatives are
screened based upon monetary costs,
environmental effects, and physical, legal,
or institutional constraints Alternative
actions include structural approaches such
as wastewater treatment plants, and
sediment basins for stormwater runoff,
nonstructural measures such as land use
ordinances, and changed operation and
management for improved wastewater
treatment efficiency In fact, the EPA
regulations for facility planning call for
analyses invelving .

1

|
e Flow and waste reduction measures
through water conservation and control of
infiltration/inflow

e Alternative locations, capacities, and
phasing of facilities construction

o Alternative waste tfeatment and sludge
management technigues

® Improved operaflon and management
efficiency

¢ Energy reduction R

o Multiple use of treatment facilities for
activities such as education and recreation

* A wide range of alternatives 1s also.

(g

considered in WQM planning A major
thrust of the WQM program 1s the




Ay
¥

development of Best Management Practices
for preventing or abating pollution from
nonpoint sources. Methods such as street
sweeping and sediment detention basins
are being studied at dozens of test sites
around the country. These regults should
be available by the end of 1983, or sooner.

In focusing upon the benefits, drawbacks,
and nsks of each alternative, it is easy to
lose sight of broad relationships and
cumulative, long-term effects. Stmilarly,
the tradeoffs between short-term gains and
long-term losses should be explored. For
example, disruptions during a construction
project should be compared with the -
probable impacts of induced growth and
community development. The extent to
which a proposed plan would foreclose
future options should be discussed. -~

Pennsylvania The potential loss of
wtlderness near Philadelphia due to a
proposed interceptor project was worth $9
mullion The foregone benefits made a
competing spray irrigation alternative much -
more cost effective .
The evaluation of alternatives shows that
different kinds of impacts occur at vanous
points in time .

excavation. Impacts of WQM efforts may
be less obvious, but are still important,
Destruction of open space, loss of wildlife
habitats, and the transfer of wastes out of
an area can be problems of regidnal
significance. Beneficial primary impacts of
WQM plans include reduced costs through
shared facilities, and expanded multiple
use opportunities.

Direct impacts are interrelated. If
environmental disruption 18 to be held to a
minimum, or costs are to be kept low, a
water quality project often should be built
within or adjacent to a developed area.
However, the aesthetics will suffer because
of the siting: unsiglatly construction, noise,
and traffic disruption as a treatment plant
18 built; other problems such as odors may
exist after construction is completed. +

California  Planners in Monterey faced an
itmpaots tradeoff The only available sites
for a wastewater treatment plant were.on
prime farmiand — a principal source of
artichokes for the nation. In the end, -
agriculture was forced to move to less -

desirable land '

~
The primary impact is important, but
another kind of impact may be even more

significant, especially for WQM plans

Discussion of Environmental
Consequences

The environmental assessment of a wQM
or facility plan involves many facets
Although the required content of the
assessment 1s given in EPA regulations,
the relative emphsgas placed upon different
elements varies from place to place, and

| changes from time to time. These impacts
occur in different ways

Primary Impacts .
Effects directly related to the location, '
construction, and operation of projects or
programs are considered pri umpacts.
They can be either beneficial (positive) or
adverse (negative). At the local level,
primary beneficial impacts include the
removal of disease-causing organisms from
wastewater, and the reclamation of poor
soils by application of sludge. Negative
impacts may include the noise and soil
erosion which occur during sewer

Secondary Impacts .

Indirect effects that are induced by a
program or project are called secogdary
impacts. They 1nvolve the subtle, often
long-term, changes in location, density,
timing, and type of development brought
about by the construction of treatment
facilities Impacts on population, economic
growth, land use, and the environment are
the main areas of concern. For example, in
many areas the siting of sewers and
treatment plants directly influences the
location of growth within aregion.

Secondary environmental impacts from
growth and spraw] are numerous New

“suburbe, shopping centers, industrial

parks, and recreation centers may consume
excessive energy, and generate air
pollution from traffic. Newly built-up areas
alsg contribute to stormwater runoff and
nonpoint source pollution. Facilities may
induce unwanted urban development that
infringes on open space, recreational areas,
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historical sites, or agricultural lands. The
scenic character,or ethmc makeup of an
area can be disrupted by the forces of
growth. For example, sewering usually
permits dense development such as
high-rises and townhouses. The type and
quantity of housing 1n an area, as well as
the people who can afford it, may change
as an indirect result of treatment facilities

Some secondary impacts are singled out for
special attention by federal law They
include construction in wetlands,
destruction of habitats for endangered
species, development 1n flood-prone areas,
and degraded air quality in certain
geographical areas Other impacts such as
steep slopes may be of special concern to
states or communities

In evaluating the alternatives, and
describing their environmental
consequences, several questions are
appropriate: 4

e Is a full range of realistic alternatives
— both structural and nonstructural
types — evaluated?

e Are the alternatives consistent With
the values of the community?

¢ Does the evaluation consider
short-run and long-term tradeoffs, and
irreversible commitments of resburces?

e Are all potentially significant impacts
— both primary and secondarx’—
inciuded in the analysis?

Mitigation of Impacts

An appropriate followup to assessing
impacts 1s studying ways to mitigate '
(remedy} the adverse effects of alternative
plans. In fact, the consideration of
mitigatmg measures 1s required under the
EPA regulations,

Most primary or secondary impadcts are
mitigated by several measures Yet, both
the measures and the local situations vary
It 1s important to select the measure that
best meets the needs of a particular area of
the community

Several questions should be considered
in selecting mitigation methods:

¢ What mitigation techniques are
available?

¢ How fe;' ible are these measures?

¢ Who will be responsible for their
implementation and enforcement?

Technique Avallability

Primary impacts such as erosion, -
sedimentation, and noise are generally
short-term impacts. They are relatively
easy to mitigate through site planning.
control of construction activites, and
facility operations or program
management ’
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These problems can be kept to a mimimum,
in part, through thoughtful site selection’
and working with, rather than against,
environmental constraints such as limited
terrain An example of mitigative site
plarming 1s the use of vegetation as a
visual screen, or as a buffer against
nonpoint source pollution Another
strategy 1s the control of cgnstruction
impacts through measure&uch as
restoring disturbed soils immediately, and
continually cleaning up debris An -~
additional approach involves proper
operating procedures, such as adequate
treatment and disposal of sludge to
minimize odors g

Wisconsin  The Dane County Regional
Planning Commussion, through its WQM
program and the local Soil and Water
Conservation District, developed an effective
agruultural nonpoint source control
program Using cost sharing, techniques
such as murpum tillage and stream bank
fencing were émpha‘cmﬁd
Secondary impacts can have long-term
consequences that often are difficult to
predict and correct Efforts to control them
are relatively recent The EPA has
identified a range of possibilities for
dealing with secondary impacts The kst
includes project changes such as a
reduction in treatment plant capacity, land
use regulations such as zoning and
subdivision ordinances to protect water
quaiity, Restrictions on the number and
type of sewer hook-ups A more
controversial approach for mitigating
adverse impacts involves multiple use
activities; such as wastewater treatment
facilities used for recréational purposes

Adoption Feastbtlity

Identifying possible techniques 18 only the
mitial step Just as important 1s the
feasibility of implementing a particular
mitigation measure Especially difficult are
adverse secondary impacts that are not
easily mitigated through technological
fixes Land use controls such as zoning and
floodplain ordinances are usually needed

.

-

Communities concerned with stimulating
economic development may be

unresponsive to land use contrgls. Even the’
local land use plans may be inadequate for
particular mitigation measures. Therefore,
plans and enforcement should sbe reviewed
carefully to determine their effectiveness
and feasibility for various mitigation .
measures. Two other important factors are
monetary cost and timing

A major consideration 1s the cost to the
community of implementing a technique
Some measures, such as the reduction of a
service area, may &ctually bring down
project costs Others, such as using existing
trees for screening, may have no effect on
cost For the community. grant-eligible
expenditureés are as important as the total
costs. Some mitigating actions. such as
extending an outfall an extra 100 yards,
may make the item grant eligible.
Measures that are considered innovative or
alternative technologies can reduce the
local share of design and construction costs
by forty percent' However, some rggtigating
costs, such as acquiring wetlands to
discourage future development, may not be
eligible forsfederal grants .
Timing 1s also a key element in
implementation Mitigation measures
should be considered early in the planning
process, soon after impacts are 1dentified
Once the engineering designs are
completed, or construction 1s underway. it
may be extremely difficuit to make
changes

Implemeﬁtzon and Enforcement

Responsibility -

An equally important matter 1s who will
have the responsibility for implementing
mitigation measures The planning agency
must have the capacity to coordinate the
efforts of the many orgamzations and
individuals that are involved. For example,
the facility contractor may build erosion
and sediment control structures such as
detention basins However, an official
.usually conducts an inspection. The .
planning agency itself mfy be responsible
for ongoing maintenance The local
government generally has the
responsibility of implementing land use
controls

-

<
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California. A facilities plan for North
Monterey called for the mitigation of
construction, operatwon, and growth-related
tmpacts Over 16 agencies and
organizations were ideRtified for possible
tmplementation roles. )

In facilities planning, the grant recipient
must demonstrate that it has the necessary -
legal, institutionalrinancial, and ”
managerial resources to carry out .
construction, operation, and management
— and mitigation of primary and
secondary impacts However, areawide and
regional arrangements may be
troublesome One community or
organization may be planning on the
behalf of several others. Since several
jurisdictions are involved, no single local
organization may have the authority to
implement mitigation measures outside 1ts
own area. Or, it may be a special agency
with powers too limited to carry out
mitigation projects. Therefore, this
situation may require an
interjunisdictional authority with powers
for implementing mitigation measures
Although the local agency executes the
mitigating actions, the EPA has the ¢
ultimate responsibility to make sure thatg
appropriate measures are adopted This is
done by monitoring the planning process

Environmental Assessment

in the Planning Process
~

All planning, even water quality planning,
has similar events They include

e Identifying problems

e Establishing goals and objectives

e Compilipg data '

e Developing and evaluating alternatives
o Selecting a plan

o Implementing and revising the plan ‘

WQM and facilities planning differ
primanly in aubject scope. level of détail.
and regulatory requirements

Advisory Group Activities ‘

Environmental inputs are dealt with

throughotit the planning process. In facility

planning, perhaps even before the advisory

group 1s formed, 1t 1s 1mportant to discuss .
~potential impacts at the'preapplication

conference Activity at this point shows

local interest, and starts planners thinking
“hbayt impacts and mltigatSiOn measures

ﬂmp

Early in the planning process, goals are
ed and.data 1s collected. Advisory .o
n address these concerns by . .
vironmental 1ssues on meeting

visory groups can consult with

nts, and comrhunicate the

values and opJnions of the public to the
planners. Ergquent news releases about
environmental aspects can 1nterest the
community in water' projects, and establish
on-going support. Fact sheets about .
programs or projects can be released te the
public at the beginning of the process

These sheets can be used to point out
environmental i1ssues ,

Al
Advisory groups ean be actively mvolved
in developing and evaluating alternatives .
Subcommuttees can be formed to study
various aspects, especially from the ' ’ .
perspective of the loca] interests. Resource ’
" specialists such as woTl conservationists can
be 1nvited to cont their expertise to
-advisory group ¢fscussions In facilities
planning, the ntee.1s required to help
* 1dentify these parties. This 1s also a time |
for assessing mitigation measures
Advisory group members and the public -
can take teurs of existing facilities to . .
observé mitigation techmques in operation

Informational meetings are especially -
appropriate for the plan selection, and the :
needs assessment early in the process
They present an opportunity to make
environmental tradeoffs known to the
public, and to hold planners accountable
for their analyses .

——

Advisory group members should encourage

planners to present data and findings 1p . .
ways that are relevant to the audience .
Charts and pie graphs may appeal to the

general public, while tables of data are

more appropriate for technicians Accounts .
sheets may be an effective way for .
displaying environmental, economic, and
social impacts Similarly, repoxts can be
written with different levels of detail or

- @
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summarized for communication with all
‘ interests in the communaty. Tradeoffs’
should be explained in common terms, such
" as the effect of the project on the'local ‘tax

rate, or the project compared with ‘other

expendituresdsuch as a new school It musty

be made easy fgr people to compare
"proposdls and tradeoffs.

.

’ The‘rewew of final plans and spegifications
offer additional opportunities for the
consideration of environmental issues In
facilities planning, impact mitigation can
be made a condition for design and
construction grants. T

N
Texas The North Central Texas Council of
Gouvernments in the 3allas-F ort Worth area
is tncorporating water quality into’/
comprehenswe planning and development
for the region It consolidates input from
several technical committees into a

. Preferred Regional Development Program
This program integrates five areas

©

Plage in the Pl@qg Process

Some persons think that the
environmental assessment should, be
limited to the latter part of the planning
procegs, and handled as a task apart from
other planning functions. This can result
in plans that overlook environmental,” .
issues, and cause subsequent - .
lementation problems. The EPA  °
nadvertently encourages this practice,
requiging the submission of the
environmen}al information document ‘s
separate from the facilities plan.

Proper water quality planning is a
back-and-forth process. The asséssment of
current and future situatidns goes into the
development of al®®rnative plans. The
evaluation of these alternatives, in turn,
often leads to further studies of the futute,
and so en Simularly, the environmental
assessment proceeds concurrently with all
steps in the planning process

Sulie) maste® 97 A

i

]
Lnerqgy 850Uy »

Recrealion and open space

Aestheties \' <

Earthquake zones .

Steep sloges

trarwportattgn. sewdge, water supply, A
housgng,'and land use .
“ w .
1 4
.
M »
v . <
N A
d L]
. - A , !/
. )
4 ‘ . 'V
' X ’ . .
: W : )
[ il ¥ - R
a . - . . . .
: Environmental Fattors in Planning
L .~
K3 . .
~
Natural features ‘ Cultural factors . Sen'smve argas
L] -
Sulace gl gr urkiwaler uadity - N Population Endangcred speties
T Mo tmgand wale o up fly » = Housing ‘ F oo plaing
Al Gquabily * Ernploymgnl Wetlands
¥ Sads and lopssgragty , Transportdation . Coastal zones
= Flard ar 3 anie al ibm"wun»tn:; . ] Land use o T Wilis and scenic nvers
. Naoise are waors Histoncal sites v Agricultural areas .
L 3 ‘

‘e



% : )d

» - Ed

¢ a
. Facilities
Planning
f
) Assess
. \ cufrent

.

R |

—

‘ Assess
. future
situation

! .

‘\ Put environmental 1ssues on agendas

of meetings

-

‘Consult wath publnc on the local goals,
values, and resources, commumcate
findings to planners

\
< Circulate fact sheet_abouj program or
pro‘}eCt

.

. . .
Raise environmental concerns with ‘the

State and Areawide
Planning

- 'D"l%
){ water quality
® probiems= ’

S
igentify \

onstraints anc »? N
~prionted U

¥ A

J

-Ai

AP

; igentify 4 public, arrange for presentations.to key > Determine
. as‘e"ﬁanve: .constituents ) . solutions Y
" 4 Vst faciiities wig'x mitigation megsures P ~ . :
Y Y
f_ﬁo'm 4 Invite resource specialists and other b . '
. k“r“ Uo 4l interests $0 participate in studies Deve 0p
: € :n.o?m-n? A alternanves
assessmen: 4 Make detailed en\nron.men}al analysis P | )
- : P 1 - . . » ' !
r : ’ ' , i
; - 4 Advise on data format for the public B © y
> Evaruale —
) cozt . Evalsate .
. : o ; t tim i fternativ )
efectiveness < tS;r;:gf?sonsmuents abou pacts apd N arternanves
~ )
: 1 . !
.~ f
- M—
- , )
¢ . . Seiez’ - ‘ Put environmental assessment on the ’ Seiec! ' '
, aternative \- agendas of public meetings g.an ¢
. -~
o- : ) '
g T . ~ Y
’ 2 1
— } . . )
: . Design - Impuesment
Y, Review the conslderauon of mitigation, '
d and construct <4 : qut‘eS > ang revise v
- project plan / Jd .
L - M > v ~‘
. o Y
- ” u;1 - - « )
> - " v }
. e ® v . - e
| R - °
- - - * .. s
. ; ) §
- ) ' f e 7.
170 b
. Py <
O ‘ , . / .
ERIC. 7. . | VE . _ >
. ' ' ’ . - Lt . -




T |

A
'

Main Eomts

Because environment r%eans surround: gs
the word has different connotations fo
various persons. To the EPA it means just
about everything. Envirpnmental
a.ﬁments 1n water quality planning,
thetefore, evaluate jobs, housing, and
a tics, as, well as water quality,

i , and other natural resources. In
waper quality planning, environmental
faétors are as important as monetary costs

Environ.mental information documents are
prepared for all facilities plans. Impact .
statements are done only if projects are
controversial, are expected to have

. significant impacts, or other circumstances

warrant additional studies. Water Quality
Management planning s also subject to
the envirgnmentai assessment process, but
WQM plans seldom need an 1mpact
statemgnt

Programs have different regulatlons
different terms describe the assessm‘
steps. However, the environmental
assessment involves the same basic
elements: description of current and future
environments; evaluation of alternative
plans; discussion of environmental
consequences, description of measures to
mitigate or minimize adverse effects.

Impacts can be either beneficial fpo‘imvo'
or harmful {negative) They also.are-

’

,cl]assxﬁed as either primary or secondary,
terms which do not reflect their
importance, but show their relationships to
actions, Primary impacts are due directly

» bo a pro_)ect or program. Secondaréfgects,

.

aq1growth are induded or ca
by a project.

Successful projects require the mitigation
of adverse impacts. The choice of
mitigajon measures depends upon
techmque availability, implementation
feasibility, and enforcement responsibility
Secondafy impacts are generally more
difficult to mitigate

WQM and facilities planning programs .
have different specific requirements, but
they have thg/same basic planning
elements. Poth involve: identifying
problems; ‘establishing goals and objectives,

compilingdata; developing and evaltatifig ~

alternatives, selecting a plan,
implementing and revising the plan.

 Advisory groups can ensure thate
environmental as are considered
throughout the planning process Meetmgs,
public hearings, fact sheets, project
reviews, and other occasions are

= opportunities for citizen involvement

Maximum 1nformation exchange between
the planners and the public requires

- different kinds of communication )
approaches for the diverse publ}c and
discussions 1n common terms,

Environmental assessment

plays a rele in soul
conservdgion planning.
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Case Study v

Mitigating Growth Impacts and
Protecting Wetlands N S

Block1I‘s—land, Rhode Island

v

A

~

\

Adupted from Muniipal Wastewater Management (itizen - Guide to
Facihity Planning A Ciem L Bostatter editor Washurgton DC US

Enctrnmental Protection Agencs Office of Wateg Program Operations,
Januur~ 1979 .

Biock Island s a smali island located roughiy ten miles off
the coast of Rhode Istand It supports a small year-round
pogulation of about 500 residents During the summer, the
resident population increases to 1.700, and on a typical
summer day another 1,000 - 2,0Q0 tourists may be visiting
the 1sland

Development on the 1sland has been concentrated 1n the

"Old Harbor area Hotels. inns, rooming houses.
restaurants, and shops are clustered along the old
harborfront To the northwest, more recent development
has taken place 1n the New Harbor‘area The remainder
of the 1sland 1= largely open heath, pasture, numerous
ponds and inland wetlands Of the 1sland’s nearly 7.000
acres over 5.000 are in héath and open paswire, and
another ! 000 acre~ are in water and wetland

In 1972. the 1sland adopted 3 comprehensive development
plan The goals am?pohmes outlined 1n the plan include
protecting environmentally sensit:ve lands and natural

- areas. fPeserving the rural Newikngland character of the
1zland. and confining development to lands with soils
suitable for septic tanks In 1973, the township updated
1ts 1967 zon:ng ordinancp to conform with the new plang
and to ensure the protection of wetlands, ponds. and

streams
LY

The Problem

Urtil WU 5. the primary wastewater dispusal
method o /sland was onsite_sewage systems. usually
with the direct discharge of raw wastewater into the
ocean In the early 1970's. a ban on raw ocean discharge”

caused a sw1 bsurface disposal .
The high d e Old and New Harbor areas
however, did n ow enough land for adequate

"subsuiface”
season New construction, which was increasing’at the
time. placed ad@monai strain on the capacity of the soils
As a résult. many onsite systems failgll. créating a, |
~1tuation that was,aesthetically diy sing to the )
residents Tt also represented a potjitial commurjty

. health hazard '

isposal, particularly during the peak summer

-

I
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Proposed Solution

Because of the serious sewage disposal problems, 15land
officials hired a consulting engineering firm to studs the
situation®and develop tentative plans for a municipal
collection and treatment system NextMhe township
began application proceedings tor tederal aid it then
contracted with the sameengineering firm to design.
supervise construction, and start operation OWe
recommended waste disposal system

The imtal plén called for the construction of a secondary
wastewaterstreatment plant. sewerg. and an outfall off the
breakwater near Old Harbor The system (0 28 mgd) was
designed to initially serve both the Old and New Harbor
areas. with provisions to serve the area south of Oid
Harbor 1n the future

Based on the envirgnmental assessment. the EPA 1ssued a
Finding of No Slg‘n%cant Impact However, in six months
the project had become the subject of serious public
controversy Citizens discovered that the project would
cost $2 6 millien more than was originally.estimated It
would also have serious growth implications for their
community The EPA Regional Office, recognizing the
serious nature of the community goncerns, reversed its
decision and decpded to prepare an environmental impact

4

Issues Ra%sed ’ .

Both the draft and final environmental impact std¢ement
discussed 1n some detail the project’s possible secondary
land use impacts Based on the experience of otdrer Nland
resort communites, and depending on the demand f '
zoning changes and expanded treatment capacity. (e
statement warned that the following secondary impacts
could result '

~

. & Develop resorts and residences on wetlands, shorelines,

and flood-prone areas

e Facilitate condominium and hlghgenmty-reqdentlal
development on the extensive open moors

e Mtrude upon the character of open space. especially the

- view of Great Salt Pond and Block Isl.and Sound .
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e Degrade water quahity through runoff from additional
paved and impermeable surfaces. through erosion and
sedimentation associated with construction activities. and
through solid waste-septage disppsal and ~eptit sy~tem~

~

 Increase noise levels through additional vehicle~.

1 P T T o . .
lawiimowers, and human agivities

® Degrade air quality through additional motor vehicle-
and power boats

e Disturb the fragile ecosystems of marshes. dunes. and
upland plant and animal associations

The Altenpatives

The proposed project alternatives were carefully analyzed
to ensure that an extreme growth situation would not
occur. and that the severe secondary impacts would be
avoided The analysis concentrated on what Wwere
considered the four most practical chowes

Alternative A. Construction of a treatment facility and
collection system to serve the Old and New Harbor
sections of the 1sland, with provisions to serve the area
south of Uld Harbor in the future

Alternative B. Construction of the project without
provisions for sewering the area south of Old Harbor in
the future ‘

Alternative C.. No sewer construction, but a
comprehensive program for rehabihitating individual
septic systems :

Alternative D. Construction of a treatment facihity and
collection system for the Old Harbor avea only, witht
rehabihtation of individual septic systems in the xw
Harbor area ¢




E
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‘The draft impact statement recommended against
allowing the situation to remain unchanged 1a “do
nothing” alternative), and against trying to solve the
problem simply by upgrading existing indivadbal septic
systems (Alternative Ci Also rejected was the original
nroposal tAlternative A) which was ahout tn he enactad
when the citizens raised their protests This alternative
was eliminated because wetlands and other
ennronmemallv sensitive areas made #p a large portion
of the area prupuaéd for future sewers The draft impact
statement recommended alternatives B and D

Of these two recommended alternatives, the draft
statdment favored Alternative D Pressures for induced
growth wou}d be minimized, particularly along the strip
between the two harbors However. due to the insistence ,
by the Rhode Island Department of Health that septic
systems could not be made adequate in the New Har,
area, Lhe final environmental impact statement
vecommended Alternative B It alsc advocated that bo
commercial areas be served-by public sewers, rather than
the Old H area alone

1}
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Mitigation Measures ~-

s,

- Ve
Scaling down the original project design was the first"
mitigating measure Ehminating Alternative A reduced
the size of the service area This meant that the project
would not induce growth on wetlands and other '
ennronmenta]ly-semﬂwe lands south of Qld Harbor

The second mitigating measure involved a specific
directive to protect wetlands un the periphery of the two
harbors. and lands adjacent to interceptors carrying
wastes from the New Harbor to the treatment plant in the
Old Harbor -

The EPA atfached a conmw facilities grant It
required the grant recipien protect wetlands by
partially controlling the new growth through hook-up
limtations

It 1s important to note that this condition reaffirms Rhode
Island law on the protection of wetlands, and that 1t
supports policies contained in the local cor&orehenswe
plan an(zomng ordinance {

-

i
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‘ Endtronmental Assés$ment of Construction Grant Projects FRD-5 EPA-430/9.79-007 Need More
Washington. DC US Environmental Protection Agency, January 1979 58 pp. ' Jnformation"

I'his manual 1s designed to aid grantees in the preparation of environmental
assessments for wastewater treatment facilities. Usnfg a checklist format, it
di~cusses the types of environmental factors which should be ¢ensidered in
'™ environmental assessment It has four chapters which deal with procedures for A\
identifving and assessing impacts, types of pertinent man-made and natural
features, hazardous or sensitive areas, and conservation of natural resources
. Federal laws and regulations are mentioned and the minimum and
~upplemental requirements of the assessments are given Copies are available
- trom General Services Administration '8FFS), Centralized Mailing Lists
Services, Building 41. Denver Federal Center. Denver, CO 80225 Give the FRD
number and the publication title when ordering
1.
Fntironmental Ascessment of Water Quality W(mngem“ent Pian< Washington, DC US
Environmental Protection Agency, January 1977 108 pp

This report 1> designed to a»lat managers and staff of planning agencies in
Sy assessing envirdMmental impacts of water quality management plans In
 addition to'an overview, chapters are devoted to land use, air quality, water
quality, visual quality, and ecological economic, apd social mmpacts These
. "7 chapters discuss parameters appropriate to the topic, baseline development, and
assessment methods Key questions about each topic also are featured Copies a
may he obtained from the US Environmental Protection Agency Library
'Ser"lcl . Mail Drop No 35. Research Triangle Park, NC| 37771 When ordering.
mve PDS No 3471

% -
E

letfel R Erne<t. Direct Enttronmental Factors at Municipal Wastewater Treatment

< »%mh EPA-430 9-76-003 MCD-20 Washington DC U S I:,mxronmentdl Protection
‘ Agency January 1976, 104 pp

— A
I'hi~ report 15 primarily limited to a few categorie- of impacts at municrpal
was~tewater treatment facyities. but 1t does contain a good summary of }
evaluation and control measures of enyironmentally -sound projects It ha~ a
comprehensive section on facihity planning and sue design Other chapters
di~Cus~ airborne pollutants, noise. and site problems To order this publication
write (reneral Services Admrmistration ‘8FFS:, Centralized Mailing Lists
servicé~” Building 41, Denver Federal Center, Demer CO R0U225 Indlcate the
- ™= MCD number and the title of publication when ordering b4

lastatjer Clem L., ed Muniapal WastewaterMunagement Citizen ~ Guide to Facidity
Plonning FRD-6 Washington, BC U S Environmental Protectian Agency, Office of ‘ ’
Water Program Operations, January 1979 263 p)\

+  Thi~ handbook is de<igned to gcqualnt citizen leader~ with important deci<ions
that need to be made in managing wastewater The book identifies key
decistons throughout the pinning process that are critical to the facility plan
and the community, identifjes environmental, economic, and ~ocial
con-iderations affecting these decisions. facilitates citizen input and helps
citizen~ understand the legal tools to facilitate their involvement Regarding
ensironmental assessment the book focuses upon primary and -econdary
impact~ and mitigation measures It 1s available from the General Services =
Administration (¥FFSs. Centrafized Mailing Lasts Services. Building 41 fenver '
Federal Center. Denver. CO 80225 Indicate the FRB mimber and title of
publication when ordering

y —

, . . ?

ERIC - - 4 -
-\ . . '
— R / , ,




. .‘ ) * 1
176 C ( .
. o

Q
RIC - : o o

Aruitoxt provided by Eic:




‘*e

Q

-ERIC

Aruitoxt provided by Eic:

Chapter 12, *

Financial
Management

Dennis W Auker and Irving Hand

i

Aéhfeving clean water can be expensive'

® More than $25 billion 1n federal funds
have been spent on the planning and
construction of wastewater treatment
facihities 1in the decade following the
passage of the Clean Water Act of 1972°

e From 1974 to 1980 the federal
government invested nearlv a quarter
billion dollars 1n state and areawide water
quahity planmng‘

e-Due to poor planning, a lack of planning,
or unexpected events, the residents in some
communities pay over $800 in annual
sewage charges

The implementation of water quahty,
programs n the face of rising costs raises
many questions for statesyand local
communities They need to know how
much they can afford to pay, who will pay,
and how they ¢an pay The answers to such
questions are crucial to the success of any
project or program

Water Quality Planning

Water quahty planning is done on several
levels State apd areawide planning, called
water quality management (WQM)
plannmg. aims at providing a framework
for the coordination of local plans.It also
focuses upon broad problems such as
nonpoint source pollution Another type of -
water quality planning, wastewater facility
planning 1s usually directed at the local
level There are also other types of
planning such a= river basin planning
Financial managernent has a role,in each
of these types of planning and helps
implementing agencies meet their financial
responsibilities :

The analysis and administration of the
financiai aspects of water yuality planning,
construction, and operations is called
financial management The benefits of
financial management are pumerous
Besides indicating total project costs,
financial analysis leads to an estimate of
the local share of the costs, and identifies
secondary or indirect impacts such as the
energy needs of various project alternatives
which can affect the costs borne by
communities. Bafertunately, financial
management has beef; hampered by
several factors. including

¢ The absence of 1nformation on how to
manage the financial aspects of water
quality projects -

¢ Limited application and testing of
financial analysts methods , -

» .
¢ The reluctance of technicians and
financial experts to investigate each other's
points of view

¢ The hesitancy of some pe-r—sons to face

tough financial 1ssues out of concern for &

political consequences

- @ The lack of trained personnel at the local

level

While most water quality plags are
technically acceptable, many fail to
consider adequately the important
financial and 1nstitutional 1ssues affecting
funding and implementation This lack of
information and analysis makes 1t difficult
for local planners and decisign makers to
evaluate alternative costs afid institutional
arrangements. This, 1n turn, makes 1t
d¥ficult to obtain the commitments which
ard\ necessary to implement plans

.

.
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Many personnel at the state, regional, and
local levels view financial and institutional
analysis as outside the usual realm of
technically-oriented ‘planning. However,
federal, state, and local governments are ¢
now facing increasingly stringent financial
constraints which are forcing a careful |
analysis of the local community’s abihity to
finance water quality programs and
projects.

Y
The advisory group should recognize
the need for financial management and
support its implementation. Without
adequate financial management, a
community may end up with a water
quality program that it cannot afford
or completely accept.

Benefits of Financial
Management in Pldnning

® Determination of total costs for
project alternatives :

e Estimate of the local share of
VAKOUS COSts

o Assessment of the capacity of the
community to finance Its costs’

¢ Identification of alternative funding
sources and revenue-generating
systems v .
o Allocation of costs among
cornmunities and Institutgons

¢ kquitable distribution of costs
among users

® Assessment of the financial x}npacts
of institutional arrangements and
responsibilities

¢ Identification of secondarv impacts
such as energy use

L] CO:t-gff’ ctivenes

Financial Management
Principles

S

Financial management must occur as early
as possible in the planning process Prompt
consideration helps to assure the adoption
of affordable solutions to water quality
problems Continuing financial
management throughout the planning

_ procds 1s then necessary to ensure that

the final cost estimates and financing
strategles are sound and acceptable
Specifically, early analyses are based upon
assumptions about service levels,
englneering requirements, financial
capabilities, and 1nstitutional
arrangements These assumptions may
chaf#ge later in the planning process,
requiring reevaluation of previous
conclusions ,
Accurate financial management anal)‘bes
require a clear understanding of the water
quality planning process and the decisions
to be made at each step in the process
Four important steps in water quality
planning include ',

® Agsessment of the current situation
® Assessment of the future ~ituation
¢ Environmental assessment
s‘analyaa

An accurate analysis of the current
situation requires data on population,
wastewater facilities, pollution,
regulations, and institutional
characteristics This information 1s needed,
for example, in order to determine whether
to repair existing systems or to huild new
ones

The assessment of the future situation -
leads to a more detailed financial analysis
A whole series of 1ssues related to
financing 1s addressed, including the
estimated rate of population growth and
distribution, and projected land uses;
including the kind and density of
activities Other important 1spues are
wastewater quantity trends, including
infiltration and inflow factors, and
. projected industrial wastewater
contributions to municipal wastewater
treatment facilities Each of these 1ssues
has a major effect upon sqe financial
picture of water quality planning

.

)
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An environmental assessment evaluates
the effects of various wastewater treatment
or pollution control alternatives on surface
waters, sensitive areas such as wetlands,

" population change, economic growth, land

use, and other factors The impact of edth
on the financial aspects of the plan must
be studied.

In facility planning, the final selection of a
wastewater treatment alternative is
completed within the framework of
cost-effectiveness analysis. The most
cost-effective solution 1s the one with the
lowest overall monetary costs which meets
water quality goals without overriding
environmental drawbacks However, the
cost-effeétiveness analysis does not include
a consideration of a community’s ability to
pay Therefore. the financial management
analyss shouid evaiuate the impacts of the
cost-effective alternative 1tself upon a
community's financial resources

Water Quality Planning

® Assessment of the current situation
® Assessment of the future situation
‘o Identification of alternatives -«
. .
® Environmental assessmen#

. Cost-eﬂ'ectwjness analysis

® Selection of the recommended

. alterr'nve

Selection of management and
financial arrangements

¥ v

Cejtain principles of financial analysis
apply throughout the planning process

e The presentation of cost information
should be based on the cost to an
individual user, or a single household

® The impacts of the water quality
program on the financing of other public
programs should be identified

® The funding scheme must be perceived as
equitable. To the extent possible, those
who benefit should pay for services

The advisory group can help to assure
that the financial aspects of the project
are not ignored until the last moment
when little can be done. It is important
that the advisory group know the key
steps in the planning process, and the
types of financial input that are crucial
at each decision point.

Wisconsin. On the Fox Riwer between

De Pere and Lake Winnebago i1s a
concentration of ten paper mills and four
muniwcipalities They collectively achieved a
90 percent reduction tn organic wastes
discharges, but still could not meet the
water quality standards An areawide
plantung group, the Fox Valley Water
Quality Planning Agency, with a WQM

. grant, used financial considerations in

developing innovative wasteload allocation
strategies such a¥ flow and .
temperature-related permuts, stream
segment wasteload permuts, and in-stream
aeratwon Although all of the approaches
have not been approved by the Wisconsin

" Natural Resources Board or the US EPA,

they allow water quality goals to be met
without creating financill hardships for the
dischargers

Costs of Cledh Water |

The costs of clean,water can he substantial
For wastewater treatment facilities, the
major costs are associated with design,
construction, operatson. and management.
Funds from the US Environmental
Protection Agency (EBA) noérmally cover
75 percent of the eligible planning, design,
and construction costs. However, local
communities must bear the burden qf the
remaining dosts, mcludmg long-term

.operation and management expenditures

For state and areawide WQM programs,

Yo
o -

T
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federal funds have covered much of the
imtial planning costs Again, states and
local communities have the financial
responsibility for implementation and
operation costs

The determination of the costs for a
particular water quality project or program
can be a long and complex process It 1s
one, however, that is egsential. Local
deciston-makers need a thorough
understanding of costs 1n order to make
comparisons among the water quality -
alternatives and activities that compete for
community resources. Specifically, the local

* share of costs must be identified to assess

how other local programs such as streets or
schools may be affected through budget
limitations.

Much cost information 1s developed
through water quality planning efforts
However, most cost studies focus upon
engineering factors. Cost-effectiveness
analysis permits the systematic comparison
of wastewater management alternatives,
but 1s primarily designed to help the
engineers and planners select alternatives

Cost information should also be developed
to meet the specific needs of perséons who
will be affected by a project and those who
will have implementation responsibility
Cost estimates for industry, business, and
homeowners are cruciai in determining
how alternative pollution control systems
will affect a commumty Likewise, cost
information 18 needed to assure that
agencies charged with implementation,
such as a sewer distmct, have the ability to

effectively perform the necessary tasks -

1

Most cost deterfninations are made by
professional engineers working in
consultation’ with agencies responsible for
the planning activities An understanding
of the technical aspects of water quality
projects and grograms is necessary to
accurately estimate costs However, costs
are affected by factors such as service
areas, future land uses, and population
projections, which should not be
determined solely by the engineers These
determinations should be developed in
coordination with the local governmerrts
that are directly charged with land use
planning and regulation responsibilities

d

Facility planmng and fnanagem'ent suggest
that costs be developed for capital and -
operating expenditure for five-year
intervals over a 20-year period
Wastewater system costs include com
lirfes, interceptor sewers, pump stations,
force mains, sewage treatment, ‘and sludge
disposal. Where phased construction,is
expected,the land use implications of .
population growth and distribution should
be detgrmined. This cost data should deal
with each phase for the entire system, and
be available for review and comment by
the participants in the planning process,
including the advisory group The planners
should analyze how much each alternative
will cost each individual user on a monthly
basis

P4

Federal Grant Eligibility

In determining the iocal share of costs, the
expenditures that are eligible for federal
tunds' must be distinguished from those
that are not In facility planning, eligible
costs under the EPA Construction Grants

Program include planning. design,
construction costs (such as the facility
itself, lab equipment, land purchases. and
interceptor sewers), start-up assistance.
and development of a user charge system
or pretreatment program Inehgible for
EPA funding are costs for sewer hook-ups
and for the long-term operation,
management, and replacement of the
treatment facility Local wastewater
collection lines may also be 1neligible

In the past many grantees failed to
properly 1dentify the costs that were
eligible or ineligible for federal funding
support The trae local costs for an
alternative facility or program’ were either
unknown or were incorrectly estimated and
documented This deficiency was especially
prevalent for operation and maintenance |

" cosps Thus, the end result was higher

wastewater treatment costs that had to be
paid by the local community

3

-




California Fiwe million dollars in
expenditures on a $6 million wastewater -
treatment factlity in Coachella Valley were
declared ineligible for federal funds.
Because of possyble overdesign, the 6,000
jdents of the Xrea may have to pay for
almost all of the Jacility. The state 1s now
assisting the comfnunity in uts
adminustrative pRocedyres to avoid such a
devastubing luss ty the community

The advisory group should make
certain that the community knows

.which costs are ineligible for EPA

funding. It is the community’s |
responsnblhty ‘to bear these cos

Costs of Future Gmﬁh

The future growth of a community may
play a major role in determining the-costs
of clean water The type. amount. and
iocation of growth may affect not only the
size of the treatment plapt, but also the
need for constructing and maintaining
sewers The type of growth that occurs 1s
one important consideration. Industrialy
commergial, and residential land uses will
generate different pollution control needs
with correspondmg costs Even within a
particular land use catego?' there may be
varying treatment needs For example,
multi-family residences often have per
capita wastewater flows which differ from
single family homes located on large lots
Similarly, agricultural lands can yield
different nonpaint source pollutants suchs
as pesticides and sediment

It 15 important to estimate, as accurately
as possible. the types of future land uses
and the time likely for their development
Failure to do so can result in financial
hardships for the community For'example,
inaccurate growth projections have
sometimes led to the construction of
oversized wastewater treatment facilities

" that have large capital, operation; an(x ‘

management costs- In these nces,
existing users must suppo their
portion of the total costs and that which
the new populatlon was expected to
provide -

Growth Isgues

® How and where shotﬂthe -
community grow?

® Can the growth be managed either
directly through land use controls or
‘mdlrect]y through the loeation of
sewers? -

e Can the community afford to pay
the costs for new sewers to serve the
growth areas?

® What options-aXist for funding
future growth?

e Will adequate funding be available
for programs or projects to
accommodate future growth” .

»

Funding S:ources

In this time of rising costs and tax
burdens, it 1s no easy task to secure the
funds that are necessary for wastewater
treatment and the control of nonpoint
sources of po]]utlon Funds are available,
however, and their sources should be
identified and studied through financial
management analysis In general, potential
funding sources can bé groupied into three
categories. intergovernmental sources of
capital such as loans and grants from the
Farmers Home Admirnstratiorn ard the -
EPA, local sources of capital such as
general obligation bonds and special
assessments; and local sources of operation,
management, and replacement 1ncome
such as connection charges, inspection fees,
and user fees

r
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- | Funding Sources for Wdter Quality Manager-nent /

1

Source or System |

Description

N

of Capital

Intergovernmental Sources

e FmHA* Community Facility
Loans apd Grants -

o State Grarits

o HUD** Commurﬁty

"Development Block Grants

J

e EPA Construction Grants

“~

. Loans or grants used to construct or

impro¥e sewage systems. Community
must, demonstrate finaricial need
(Grants usually used to decrease the
local share of federally-funded
projeds. ‘

-

"When used for water pollution control

purposes, the grants can be used only
for sewers, not a treatment facihity

Grants normally of 75 percent for
planning and constructing a treatment .
facility, 85 percent for the use of
innovative or alternative technologies

L

Local Sourees of Capital

® Generai Obligauion Bonds

-

- - N s
® Revenue Bonds

AN

® Special Assessment Bonds

-

Bonds usually paid for through an
1n sa 1n taxes These bonds may
be subject to a voter referendum

Bonds paid for by.revenues generated
by the community facility Higher
Interest rates than those for general
obligation bonds may often apply

~
Bonds 1ssued to pay for public improve-
ments where specific and dyrect private
benefits exist Payments f#‘\ parties
who receive the benefits retire the
bonds Interegt rates are normally
higher than general obligation bonds
A special assessment district 1s
required for this type of funding

Local Operating Income Sources @ A% Valorem Taxes .

- - -

® Income Taxes

'

® User Fées

b}

N\

Py a A

Taxes computed on the assessed value of
all property, real and personal, often
considered regressive and unfair, ’
normally/an unpopular method

Taxes computed gererally as a pgreent
of income, ¢@ither as anntreasing o
percentage, or as a constant percentag
of income Some local jurisdictions

may not have the legal authority to

1mMpose ingpme taxes
a ., \ ]

Prices charged to the consumers of ~ -
various public services The charges
may vary among user categories and
locations due to diffarences yn the
costs of providing servigedy” Generally
a-favored approach, althqugh.it may

i

‘* a burden to low:income ?ISC’hOIdB
P YA
L

A
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<*Farmers Home Admingtration .
‘“I)cparmunl of Housing and U'rban Development
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If commtlmtieé are to finance the local
costs for water quality programs in an
economical and gquitable manger, it is
important to examine the advantages and
disadyARtages of the full range 6f capital
and Tevenue-generating mechanisms. For
example, various funding sources can
change due to legislative actions or
innovations in bond payment and-other
financing techniques. Federal and state
assistance progrants may also change
Other 1ssues can affect the abihity of a
community to secure funds These include
the ehigibility of a community to receive
funds from the different federal agencies, .
and limitatibns Or requirements on those
funds ’

F u}xding Source Issues’

eligible to receive funds®
. ‘

® Are there limitations or

requirernents for using the funds”
f

¢ Can the local agency meet

application requirements”

® |s voter approval necessary for a
specific funding method?

¢ Does the funding source impact on
, citizens 1n an equal or fair manner”®

. [
L% 2 2

Fifancing the Local Share '

Of great importance and interest toa
community and to advisory groups are tge
18sues surrounding the financing of the
local share of costs. Various ‘
revenue-generating mechanisms can affect

a cuinmunity in different ways For
example, the local costs of a project may be,,
financed from general, fund revenues. In

this case, the general population supports
the project through an increase in taxes. .
More often, however, self-supperting »
revenues specific to the prajecty sych as
special assessments and user fees, must be
secured. Support for these types of -
mechanisms comes from those who benefit
from the project . .

.

»

® I the community or local agency- .

4 o Will the facility provide an

Michigan. The 234 units quoﬁrnn\tent in
the Southeast Michigan Council of
Governments (SEMCOG) conduct ongoing
water quality planning with a
self-financing mechamism. Using a
cost-sharing formula based upon both

" sewage flow and land area, SEMCOG s .

able to spread the cast for planning across
the entire population in’the region. The
funding arrahgement was selected after an
exarmunation of about two dozen alternatives
.based on criteria that included equity,
legality, and political feasibility It was -
designed to pay the jocal share required to
obtain WQM funds’for continuing
planping - .

.

The effect on a cc')mmumtgs capital
improvement program is another
consideration to be made m analyzing local
finances When a community undertakes
the responsibility for a wastewater
treatment facility or nonpoint source N
control program, the financial resources
available to the community may be
stretched. Thus, monies that can be used
for other purposes, such as roads or
schools, may not he readily available.
Higher interest rates may also exist for

loans that can be secured y

, ro. .
Community Finance Issues

.

® What is the commumty’s ability to -
incur further debt?

o HoMW% the future needs for capital
relate to the capacity to borrow?

® How will the project affect the

community’s other capital investment
~priorities? .
® How will the project schedule affect
the financial alternatives?

¢ To what extent wil?.the project
induce growth, increase demands
upon existing infrastructure'such as
schools and roads, or increase the
need for expansign?

incentive for growth that may
increase, revenues?

+ ® Does the financial analysis for the * -
water quality pfogram or project
yproyide sufficient information for
making decisions”
e o

e .
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Who Pays and How Much

The determination 6f who pays and how
much 18 crucial in developing acceptable
local funding mrechanisms. A first step 1s
the identification of who is to benefit from
the project or program A clear recognition
of the beneficiaries is necessary before the
public can be expected to support a project
Business, industry, and homeowners may
all benefit directly, for example, from a
wastewater treatment project. The
community as a whole also may benefit
from the project as its lakes and streams
become cleaner Various groups may
benefit differently, those differences should
be reflected in how much each pays

The issue of equity or fairness 1s also
importantéin determining who pays and
how much How fees are established for
new as opposed to present users, different
income level groups, and for business,
industry, and homeowners are some of the
decisions that neeg to be made.

Equity Issues

e Will new uders be treated the same
as present usérs?

‘® Should there be entry fees for those
in new growth .areas that wish to
extend the sewer system, or service
charges for uride‘veloped tracts”

e What 1s the basis for determining
connection fees?

e Are there portions of the
community’s low-income population
who will not be able to afford the
utility bills? .

eHow will the revenue-generating
system affect families who wish to
move into the community?

’

The funded agency should consult with
the advisory group about the
distribution of costs among present
and future users. An evaluation should
be made both of the relative
contributions by various types of users,
and the ability of each to pay its share
of the costs. .

User Charges

’

User charges are the major way in which
communities generate revenue to cover
operation, management, and replacement
costs In developing 4 user charge system,
the 1ssues relating to who benefits, who
pays, and how much should be considered

In wastewater facility planning, the
development of a user charge system is
required by the Clean Water Act
Specifically, a user charge System must

.e Dustribute costs to each user, or user
‘ass, 1n proportion to the user’s
ontribution to the total waste load of the
treatment facility

® Provide for the total operation,
,management, and replacement costs of the
treatroegt facility

e Undergo reviews and revisions to reflect
the actual costs where necessary

¢ Operate under legislative enactment by
theé appropriate authority .

Nonpang source control programs can also
recover @peration, management, and
replacedient costs through user charges
For example, routine septlé‘ system
ingpections and other management
functions can be financed ghrough a user

,narge system There are no specific
r

equirements for user charges in nonpoint
source control programs. however

e Will the system unduly burden N 2 .
property owners” )
o Will the costs adversely influence
future egonomic grqwth?
e€0 X v B ! s .
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Jmpact of Institutional
Arrangements.

Institutioral arrangements have an impact
on who will bear the costs and who will
obtain funding. They involye'the
assignment of responsibilitisg to
governrhental agencies or private
organizations. Financial managemeftt
requires the identification and assignment
of responsibilities required for the

_\mplementation of a program,

Responsibiliti€s can'be assigned to various
mnstitutions These include ’
R .
¢ An informal working group within an
existing governmental department

v

& A new or existing governmental
department

® A county, city, or other mumecipality

® A new or existing special district ’
authonity

® A new or existing regional orgamzatlon‘_

® A new or ex)sting state agency

e A federal agency

N

L[ e

A rptatrdugr, by
Cardinpgr -t !

.

e An organization formed by an
intergovernmental contract

¢ A private entif,y such as a private ut,iht‘y
The major considerations in selecting dn
institution are managerial, legal, political,
financial, and public acceptance factors.
Effective management of a wastewater
treatment facility or a whater quality
management program requires
administrative activitiés such as
continuous planning, operation,
management, morutoring, and regulation.
It 18 1mportant to keep 1n mind that not all
‘agencies have all the necessary authority
and capabilities, respongbthities are often
ghared. :
¢ % &
The advisory group can help identify
and resolve issues related to the -

. establishment of appropriate:
instithtional arrangements.

The advisory group should discuss
issues such as the political
accountability, financial responsibility,
administrative capability, and technical
ability of the institutions.
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Secondary Impacts in
Financial Management ~

-«

During planning, 1ssues should be raised
regarding the braad, indirect,consequences
of proposed actions. Thege indirect effects
are called secondary impacts. For example,
cleaning up a stream may improve fishing
and aftract tourists who spend money in
the Jocal my, thus inereasing
community revenues. On the other hand,
the extension of an interceptot sewer
across undeveloped 4ands may encourage
growth and increase the demand for
governmental servicés, thereby placing
stress on a community's budget

Numerous secondary impacts can
accompany a water quality project or
program Impacts with financial 5
gignificance include’ economic
development. governmental cooperation,
growth projections, community programs,.
multiple use opportunities, energy )
demands, and groundwater pollution

A~
er project may affect the potential for
onomic development, By providing
additional treatment capacity, a new *
mﬂ‘)?s[t{y may Jocate in the community On
the &her hand, additional Sswer charges -
# may force some industties to close or move

-

A project may enhance or interfere with
lgcal intergovernmental covperation If a
p?rcoject serves both city and county )
residents, agreement must be reachéd on
service areas, and the equitable ¢+reatment
of users in each jurisdiction °

A project 1s vulnerable to speculative .
growth projections. Building for future
‘e¥gwth does not gharantee that $rowth

wfll occur If it does ot take place, the
system users will have to pay higher unnt
costs to retire the local debt and ensure
proper operation and management
Similarly, a change of existing treatment
capaCity will lower or raise the unit costs

to ali system users A substantial increase ®
1n ynit cost can have an adverse effect on,
low and fixed-income families

A project also may have revenue effects on
other community programs If the project
uses up most or all of the community’s debt
capacity, other‘community projects suth-as
a new town hall, parks, water supply - .
improvements, and roads may not be
financially-feasible

A project can present opportunities for
multiple use activities such as recreation

If the project-can be integrated Tnto the
community's open space plaas by using
sewer rights of way for hiking trails or by
converting a land disposal site into a park.
costs to develop these recreational :
opportunities can be reduced

A prf)fect may significantly alter the
energy demand relative to other

. wastewater treatment alternatives

Projects also can requiré various amounts
of other resources such as chemicals and .
land .. -

A project may affect groundwater

pollution, either degrading or enhancing
public or individual water supplies For
example, 2 project may transfer water out
of g watershed and diminish the recharge
of local aquifers.,On the other hand, where
groundwater Stllution has been a problem.
improved onsité wastewater system Lo
management cap eliminate the need for,
and expgnse of, new spurces of water

sux)ply-,t

. The adab(;ry group can le;1d many

insights into the significance of the -
seco@:;y,impacts of watet quality

projgdts and programs.
" 'v _‘. '
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Financial-Institutional Plan

¢

Concerns'such as costs, funding sources,

anstitutional arrangements, and secondary

impacts can be dealt with through a~
financial-institutional plan All water
quahty plans should include a
financial-institutional plan or €lement.
This elemeht should allow docal officials,
policy makers, Bnd citizens ta un,ders;and
the approach to the 1ssues of who pays,
how much, and when As a minimum, 1t
should provide information about the
participating agencies, their
responsibilities, estifnates of all ‘project
costs, the funding sources for each cost,
and the expected burden on each local
¢itizen and affected tnstitution The
financial-institutional plan 1s a deNgston
document It must do more than simpty
raiSe 1ssues It also records decisiens made
and actions to be taken

In developing the plan, analysts should
discuss potential constraints,
implementation problems, and risks Some
of the 1ssues are

® An altered bond rating which may

_severely affect a community's ability to

borrow money and the costs of these funds

¢ A svoter referendum that may determine
the type of funds that can be used to
finance a program

e A change 1n population growth that wili
affect the program implementation and the
costs to users

1

The advisory group should make sure
that the financial-institutional issues
important to the community are
adequately addressed in water quality
plans. .

. - v

- — :
Advisory Groups in* .
Financial Management.

~ .

‘ v s

The role of the advisory group is to help an
agency plan; develop, and managé a water
polldtion control project or program. The
goalsafe to avoid undue financial burdens
for the community, and to see that
residents get their money’s worth -
The adyisery group can play an’
impoéxstor’ole in gauging the public
perceptions of the need for a project or
program and the willingness to pay for
it. The advisory group can assist
communication among the planners,
engineers, and the Wublic about the
program costs and efits.

Since the advisory'group represents g
cross-section of the taxpayers and
residents who will pay for water
' quality projects, it kes sense to .
involve the group in teviewing how the
4 money will be managed to achieve the
desired benefits. The advisory group
serves to: ‘
¢ Bring forth views about whether the
community can afford and will support
a project
e Help identify financial and
institutional issues in the community
“that should be addressed during the |
planning process

e Offer ideas about how

management agencies should function
in order to meet community needs and
problgms

¢ Develop an understanding of the
agency’s mission and the problem it,
faces in financing a project

e Take time to review the financial ~
‘analyses and ask appropriate questions
) about the results .

¢ Help determine what is eqlfitable -
regarding a proportional cost-recovery
system.

~
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alternatives, for determining the impact on

“vther local grograms,‘and for evaluating
the impact on users’and implementing
) agencies The local share of the costs
. shouid be expregsed 1n terms of cost per’
. * user V

> \.

. N

== Self A
<= Sufﬂcrency}
: /s

o - 102

-

i . v :
\ (AN t D / .
’ .’ < .
' ' | L] ~ -
1 - %
hY . - .
« , ¢ .
. -Summary 3 In plannjng, several important
. . ’ assumptions must be made which have
g ® financial impacts, including service areu,
b Financial management can ‘help a future land uses, and population
. community. determine how much it will 1 ptfojections They should be developed by
- . cost to achieve water quality goals, aril the city and county governments The advisory
most equitable methods of payment. The group can help to assure that these
- integration of}'mancml management with  assumptions are properly addressed
s - other water quality planning tasks should )
be accomplishell as early as possible 1n the Available funding Sources depend on
planning process, It should then be . community resources andd legislative
continued through to operation of the actions In general, potemtial revenue
: s astewater treatment facility or to- . sources can be grouped into categories that
vﬁ‘lglement&tlon of the water quality include intergovernmental and Jocal
management program ' sources of capital, operation, management,
' . and replacement funds The advisory group
\ . Cost information 1s lmportz‘mt to local can help to 1dentify issues that relate to
: Jdecision makers for comparing particular funding sources

Who benefits and who are important
18sues to be considered iflille elop1 water
ua)ity plans Costs should be equitbly
d¥stributed among users The user charge
+ system 1s a method developed by the
agency to distribute local operat
management, and replatement l&&Rl
costs The local share of the capital costs
. for construction may be recovered by. user
fees or sewer bills, ad valorem taxes. and
-surcharges
¢
Instltutlonal arrangements involve the
. assignment, of responklblhty for water
quality managemem The factors to
consider 1n selecting institutions include
managerial, legal, pohitical, financial, and
pithhie accéptance aspacts (ity or couinty,
governments, special districts. state
agencies, private firms, and
 intergovernmental organizations may be
capable of carrying out these
esponsibilities v
/ - 3 .
™ The advisory group can help identify
and resolve issues related to the
institutional arrangements.

A prgjec may lead to secondary impacts
such owth spurred by wastewater
treatéb t facilities These impacts can
have fng-term financial imphications
They can be ar’mpmed and dealt with 1n

a financial-institutional plan

The water quality plan should include a
financial-institutional element that allows
local officials, policy makers, and citizens
to determine who pays, how much, and
when The advisory group should engage in
and review the efforts of the participating
agencies to make sure that projected
annual capital and O,M&R costs, funding
sources, household costs, and secondarv
impacts are included 1n the plan




Case Study .
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: Rehabilitation of Seywers /} )
. ] . N / . .
[y . - -
. Buncombe County, North Carolina . :
- . -
f: o -
. . .
N .’ ) : { [ .
. ~ . *
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E ¢
The problem was over 50 years in the making—three Institutional Issues . -
million feet of dilapidated sewer pipe in Buncombe **
, Caunty, North Caralina As a result of poor maintenance @ How can the comfynunity resolve the conflict of local and
over the years, infiltration and inflow caused the federal ownership policies™
- hydraulic flow at a central wastewater treatment facility \ .
. an : >
to triple during rain storms Associated water quality and (j?n the county and city workﬂ out an dgreemem. where
costs are equal am{ong residents while EPA regulations
health problems were compounded by the institutional require that edch entity pay its proportionate share” *
situation Mere than a dozen wastewater collection & Yy pay its proportio i
svstems were Inyolved ) , .
’ ’ {0 Legal Issties - .
Buncombe County i1s a mountatnous area of 150,000 gat 2 , :
people 1n western North Carolina Tge public and private “ }
+ Instrtutions Q{;owdmg wastewater collection and treatment Who o hs the sewler llr;es and.or the rights of way for .
include the Metropolitan Sewerage District (MSD) which ~ 8€C€SS, to the spwer lines
‘ owns the major interceptor sewers dnd the treatment ) How long wxlht take and how much will 1t po~t to °
plant Buncombe County. the City of Ashville, small determine the easements for sewer rights of way”
communities, / ups /
nities, private church group o How:will this process afTect the overadl project?, p
s .0 Th EPA u ;71 s r line« k blic iy - nedd prior to a gront acard e
” The ISSUeS L - e thlsiﬁfarghi‘? ""?R’”” 2“171 n(l)?ewunl:eumi ﬂ;r\hl;) of the [l:nu :’n“I,{fu v hare heen
. ] rr’mhl/lmlﬁ" ¢ . hd
The MSD, under a planning grant trom the /5 kPA -
P studied the problem and completed a facility plan The ~
most cost-effective alternative 1s the rehabilitation of the . . ’\Sr
. . collection system. rather than an expansion of the existing )? TENNESSEE . ,/.
facility to treat the increasing hydraulic flows However, Krxvilie ° N
in this case cost effectiveness alone may be an insufficient » rany .
test of plan feasibihty Financial, institutional, and legal v et
1ssues may thwart ldcal efforts . - et :a“g:;”;‘,’;”"‘"r’_
-y ]
- ‘ [ ,I b tiet ““‘J Lot
- . v ow ! i A e .
Financial [s<ye« ) Pl ! :,!I;' < @ Ashevile .
( - B Y ~
. ' : R T ~ \
® Which sewgrs can be economically rehabihfated and to J NORTH “tapot
what standatds? . ,' Buncombe County A/__/____,___O___J
¢ What 1s the best way to allocate costs, considering . e~ R
N equity. institutional responsibility, and financial el e - . '
feasihility?, Vel SOUTH CAROLINA
® What shouid be done about persons who may not be able . GEORGIA e Lo Gr:cn e
tq bear their share of the costs? . ARG v
* ~re What' ill happen when the cha_rges to system users ire ety ‘T — -
ratsed”? e - )
. . ® How can the project be funded” ' .o ’ b
¢ How can phasing 1h the rehabilitation program af'fect s ¢
the timing of revenue requirements” . I' '
: .
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Tl:xe‘Solutions ‘)

To address the 1ssues, the Land-of Sky Regional Ceunci!
established the Buncombe Qounty’ Collector System
Management Task Force' Consisting of representatives of

‘each of the affected parties, the task force sought
consensus by brmgm‘é together the various parties

The task force approach included-the follow‘llng elements’

o The MSD provided legal 0p1n16ns concerning the
acquisttion of rights of way, and developed standards for
the rehabilitation of coliection hines ’ !

:0 A syrvey of¥cost information was conducted to 1dentify
the ~ewer lines that coujd be economically rehabilitated

o Existingwosts were 1dentified and translated into figures .

, which the pohcv makers and general public could easily
understand o

" @ A pubiic participafion program was launched

o The EPA provided information on aéurmg and
administering grant funds

e An inventory ‘of the current ingtitutional and financial
characteristics of each of the parties was undertaken,
which included existing watenguality policies, service
charges. otHer fees, current deb}, budget, capital costs,
funding possibilities, and financial arrangements .

: ® An institutional assessment wa®conducted to determine
the responsibilities of each participant both during the
seyer rehabilitation And aflerwards

o The allocation of tozal shared system costs among
' »various entities using differeat funding schemes was

addressed .

¢ Funding sceparios were proposed and studied

&

_The Results‘ ) St :
1Y

“ At this time, the rehabilitation of the collection Jines

appears feasible A financial plan must still be formulated
- which will reflect the analysis and the politicdl concerns

of the various parties For example, the private church
groups have yirtually no sources of outside funding,
federal and state #nding assistance cannot be used to
rehabilitate these ilpes unless the private systems come
intd public ownership The questiorf thus remains {s

~Buncombe County willing to assume ownership of the
private lines on an interim basis, as well as assume the
management responsibility for the purpose of recerving '+,
federal and state condtruction grant funds for
rehabilitation” The ability to uge Buncombe County's high
hond rating to finance the locaf(;hare makes this*approach

p attractive However, arrangements will have to be made
between the county and the private thurch groups for
gradual payback to the county of the propertionate,share

A attnbutable to rehabilitation of the private lines owned by

the church groups Additionally, ownership of the
county-owned lines will have to be transferred to the
MSD These and other 1s8ues to be reflected in the
financial plan will be the topic of future discussions
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. Significance of Events

Although the Buncomhe Courfty Collector System
Consolidation Program has.not yet been compieled. a
number of lqssons can be learned.

. . ’ L~
First,planning for wastewater programs involving two or _

mare parties 1s complicated by numerous technical,
finanaal, institutional, legal, and pohitical 1ssues These
Isspes should Be 1dentified early in the planning process
Second, even though the planning advisory body_may
consist of elected representatives or spokesperso?!s of the
participating jurisdictions, 1t should not be assumed that
the views, expectations, or positions of the individual

organizations Additional means of keeping local bodies
informed seem adwsel)ble ’ )

1Y
Third, information and data presented to the public. ¢ ¥
advisory commuttees. and legislative bodies should be .
appropriate to their level of understanding In this-cased
there was an 1mtial téndency for some task force membegs
to ask only for summary information. such as the
monetary cost for eag participant Providing this
information directly without first-addressing the
underlying 1ssues might have caused some parties to ¢
reacH premature coﬁclusnons The planning process should
proceed 1n a manner where information 1s dealt with at a
rate that allows for thorough debate and an
funderstanding of all 1ssues 7

. Fourth, there 1~ a sequence for developing financial”
informatiof”in planming for wastewater programs, This®
sequence 1s as follows

. r
A Deyelapment of wastewater system cost data that 1s
useful in the Incal decisionsmaking process, a~ well as for
comparing technical wastewater treatment alterngtives

B Identification of-sdl possibie fupding sources

- Identsfication of agency responsibilitiet and other -
mnstitutional arrangemertts

D Development of a financial plan that shows the
proposed participating agencies, grees a symmary of their
responsibilities, estimates the annual capital and
operating costs, and explains the methods of financing

E Identification of the secondaty impacts of the proposed
program

D

Ly
K2
~a

o

representatiyes necessarily reflect those of their respective

1
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Enuvironmental Planning The Role of Fi wl AnalysigDraft Washington, DC: US. | Néed More
Environmental Pmtectlon Agency. FinanciaManagemént Assistanck Program, May = Information?

1986

-

. This document describes the 1mport,an§e of incorporatingsinancial anal)gs into
»  the environmental planning proces®\Some of the major principles of financial
analysis are"discussed. Copies can be obtained from the Municipal Finance
ers Association, Govérnment Fmance Research Center, 750 K Street NW,
Suite 650, Washmgton DC 20006 . /

Finarcial Systems, Propocala PrLce ‘Analysis, Negotiations, Grant Admunistration. Fer : .
Qaks, CA Cilren Co., 1979

The materials 1n these three ha'ndbooks were prepared especxally for seminar

and workshop training sessions The sample forms in these documents can be *
used by a management agency n the preparation and analysis of grant

proposals’and 1n the adn%r%xstratlon of projects Copies are available from The

Cilren Company, 9912 Falg Oaks Boulevard, Fair Qaks, CA 95628 The cost 1s
- $53 00 per handbock .

«¥

Planmng for Urban Stormwaqter Management Financial Issues and Options Draft
"Washington, DC US Enwaronmental Protection Agency, Financial Management
Assistance Program, May, 1980

This workbook 1s designed to serve as a guide for urban stormwater planfing
and management It emphasizes financial 1ssues of concern both to persons who « .
play a role in the implementation of plans at the local level and to those who fa e
. bear the costs It 1s intended for use by agencies, organizations, ‘and individuals - .
involvedn the planning for stormwater management. Copies carrbe obtained . s
from the Mumapal Finance Officers Association, Government Finance Research
Center, 750 K Street, NW, Suite 650, Washington, DC 20006 /
b

Rastatter. Clemd L, ed Mumczpal Wastewgter Management Citizens-Guide to Facilft
Planning FRD-6 Washington, DC U S Enwvironmehtal Protection Agency, Office of
Water Program Operations, January }979 263 pp :

This handboolt( 1~ designed Yo acquamt(cxtxzens with 1mp0rtant decnsxons that

need to be made 1n munic/pal wastewater management The book lists key
decision points throughn% the piannihg process that are trucial to the facility
plan and the community It points out environmental, economic, and social
considerations affegcting these decisions. It facilitates citizen input and helps
citizens understand the legal tools for their involvement It is available free of
charge from the General Services Admimstration (8BRC), Centralized Mailing ¢
Lists Service, Building 41, Denver Feder?l Center, Denver, CO %0225 ' ‘ -

Small Community Wastewater Systems Financial Guidelines for Plahnmg'and /
Management Draft Washington, DC U S. Environmeéntal Protection Agency, Financial
Management Assistance Program, May, 1980

o \ - -
Thé workbook 15 a user-oriented document It includes many illustrations and .
tables Its purpose 1s to highlight the major fimancial 1ssues 1n planning for ‘
wastewater treatment facilities. It suggests a five-step procedure for financial
»analysis I can serve as a primer for planning process participants such as
project engineers and.advisory groups Copies can be obtained from the
\ Municipal Finance Officers Assocttion, Government Finance ResearchCenter,
750 K Street NW, Suite 650 Washmgton DC 20006

Us Envnronmental Pmt.ectxon Agency. General Grant Regulations and Procedures, Title
40) Code of Federal Regulations, Part 30 Kederal Regz.ster, Vol 43 N 127, June 30, -
1978,pp 28484 - 28489

This document presents the specifid rules and regulatlorhwhlch must be met . ~

» when applying for a sewage facilities construction grant Copies are available for {
$1 00 each from the Office of the Federal-Regzﬂttr, National Archives and . \
Records Service, Washmgﬁ'n, DC 20408 ¥
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