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- Intake Towers

- Submerged Intakes

- Intake Pipes or Conduits
- Floating or Movable Intakes
- Shore Intakes

- Bar Screens

- Mesh Screens

- Valves and Installations
- Buried Lines

- Top Lines

- Marine Lines

- Reciprocating Pumps

- Centrifugal Pumps

- Turbine Pumps

- Propeller Pumps

- Rotary Pumps
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1 - Storage Reservoir
2 - Equalizing Reservoir
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- Manholes

- Terminals

- Flush Tank

- Junction Chambers

- Inverted Siphons

- Service Connections

- Flap Gates

- Pressure Sewers

- Vacuum System

0 - Small Diameter Gravity Sewer
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- Inlets

- Catch Basins

- Outfalls

- Non — Clog Pumps
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- Primary Treatment

- Plain Sedimentation

- Flotation

- Secondary Treatment

- Trickling Filter

- Activated Sludge

- Tertiary Treatment

- Natural Wastewater Treatment
9 - Artificial Ecosystems

10 - Land Treatment

11 - Natural Wetlands Systems
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- Constructed Wetlands Systems

- Aquatic Plant Systems

- Stabilization Ponds and Lagoons
- Force Mains

- Outfalls

- Ocean Outfalls
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- Raw Sludge

- Digested Sludge

- Elutriated Sludge

- Sludge Thickening

- Anaerobic Digestion
- Aerobic Digestion

- Sludge Dewatering and Drying
- Land Disposal

9 - Lagooning

10 - Dumping

11 - Landfill

12 - Ocean Disposal
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- Spray Aeration

- Tray Aeration

- Surface Aerators
- Diffused Aeration
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- Force Main

- Interceptor

- Regulators

- Storage

- Sedimentation
- Overflow
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- Slow Infiltration

- Rapid Infiltration

- Overland Flow

- Soil Texture

- Soil Structure

- Permeability

- Infiltration

- Available Water Capacity
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1 - Cation Exchange Capacity
2 - Emergent Plants

3 - Floating Plants

4 - Submerged Plants

5 - Free Water Surface System
6 - Subsurface Flow System
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- Head Wall & Wing Wall
- Anchorage

- Backwater Preventer

- Salinity

- Sodium Adsorption Ratio
- Trace Elements

- Nutrients

- Mechanical Thickener

- Flotation Thickener
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1 - Drying Bed

2 - Vaccume Filteration
3 - Centrifugation

4 - Heat Drying
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- Lowland Forests

- Upland Forests

- Shrubs

- Open Lands

- Herbaceous Plants
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- Herbivorous Mammals
- Abundant

- Common

- Fairly Common

- Uncommon

- Rare

- Carnivorous Mammals
- Amphibian
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- Top Lines

- Buried Lines

- Marine Lines

- Coral Reefs

- Manholes

- Inverted Siphons
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9 - Outfalls

10 - Cross Connection
11 - Marine Outfalls
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- Shock Loads

- Marine Intake

- Natural Treatments
- Land Treatment

- Wetland Treatment
- Aquatic Treatment
- Stabilization Ponds
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1 - Shock Loads
2 - Resource Factor, Environmental Factor
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- Positive or Negative Impacts

- Direct and Indirect Impacts

- Cumulative Impacts

- Unavoidable Impacts

5 -Irreversible and Irretrievable Impacts
6 - Eutrophication
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- Waterborne Diseases

- Water — Washed Diseases
- Water — Based Diseases

- Water Related Diseases

- Disease Vectors

- Vapors

- Cross Connection
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- Endemic Diseases

- Schistosomiasis

- Dracunculiasis

- Facioliasis or Distomatosis
- Noise Level
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1 - Drift
2 - Combined System
3 - Urban Land Runoff
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1 - Valve Box
2 - Waterborne Diseases
3 - Nematoda Phylum
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- Trihalomethane

- Water Related Diseases

- Natural Wastewater Treatment
- Maturation Ponds

- Filariasis

- Japanese Encephalitis

- Water — Based Diseases

- Schistosomiasis

- Dracunculiasis
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1 - Urban Land Runoff
2 - Inlets
3 - Catch Basins
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- Biotic Resources

- Waterborne Diseases
- Bacteria

- Viruses
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- Spirochetes

- Helminths
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- Water Washed Diseases
- Point Sources

- Nonpoint Sources

- Population Distribution
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- Recycling

- Reuse

- Hazardous Wastes
- Disease Vectors

- Disease Carriers

- Hosts

- Receptors
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- Opportunity Costs

- Financial Analysis

- Economic Analysis
- Indicators

- Sensetivity Analysis
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3 - Short — term and Long term External Costs
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1 - Piezometric Level
2 - Hydraulic Gradient
3 - Permeability

4 - Porosity
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- Dispersion & Distribution Coefficient

ARIA



ol 3 3,8 136 oM g Ol lagyb b g 2y 5 (Sl sl 9 Ll ol o Sl oo 03, Jolge
D9 03> il Lol s> 5> Jaeciws ) sgw &l LialS cla by, lawgi (953 adel 3935 4y (slasely

it SO 11 (Koot sge O] pidlS SI)-0-F

logbsy ) Bl oS i ool Sl 9y p Ml 5 Ol lagb b g ik Sl (Bl o3 slassly
2 oly cpl ool b pog s 5 Lslow clos L 3559 > 4 Bias 0,8 515 laise Lasacany) sgw <l il ials
Al cgenl Pl opg 4 Sal gble

e 105
Ol sl Joimo SolS” (a5 BB > 53 Ign (Sogll OS5 O szl b g 25k ) s opone 5 13] Jslye 53
ialS sl gy (655,54 10 )8 pladl (osas pl 0 Jaoteuw j sew Ol 3l ialS Glaged jl eslail b cusl p5Y
D)5 a2 5 OIS & cul oY
Pl st lgn (Sogll S35 (sl jbg, 1) e
NI Ay (S atil g (el YT pile (58 —
oo il ole] -
Sl s (2)55 w2y 9 B 9 Jo> hley -
Lol5 )5 )5 dol> W5 dlge x8>  —
olS,l8" , dl; xd> —
ghuwe 3blio )3 0505 4 ONSL slodSed )3 92 88,
Mol slaailbabni )3 g 28, o
Silgpp slapsly (5 5l s odlisul g (gyglaes
" OMSB b ahial slboged ()5 2 Cpu g Can culs; o
2 IS sl ol 0250l (od Sglees oo slmogeds jl odlizal

T NS piuwsS] g S 1-F

B 8 ot |y (Kb ptanagS] g SB Cunl (San (s)poe g 12l Jole 13 MGl 5 O slagyb b g )b
5l ol p3Y 1Y sl depio o 9 M 5l daome oslitwl ¢ (a5l (6ynylS (il bokad 3 b @l ol e
2 O @ dag b Jasrecunj sqw @lyil (inlS ela o) o omd pladl ond ol Jolpe )0 aie SISl (ogas (0 Lin
Do 43 )3 IS 4

bt ool Clilais @ by po ()5 JUl bglas e 3 (SUiS ST J ST

1 - Natural Wastewater Treatment
2 - Terrestrial Ecology

VW



laoly 51 o (gyglann bglas pme )3 (S piumwgST S o

L yo gl ¢332 (598 HUid Sy aiile Lol il g lmoly (SUis (So5glssT ol ) o

Sl opdd ibe (oMb 5 Of sl adas ¢y ool )8 (So5desI Il e

SB olowd 9 (Sopud cutS i ) )bl dolie gl OB 5l dase odlizul @l o

SE olond 5 (S38 CukS 2395 sl opd Jledlatal Gl e

g OBNHE Cumen by 3 ohg 4 OB 4bal b sbagbyy I el (s (SjlsS) Sl e
"l 59

BlLbl jow e g oNSB habiapar 3 xdaw ol 3 Ol jy @l Gl e

(Olile,) g C90) o S/ F-O-F
Lo Ui coly cad o3V o8 OB 5 Ol oz )b b g b 5l slopepe 9 12l dolie )3 lo (Sl sdes pibie
F il 5 b 40,8 @l olagby, ol Shals

G o8y 3 059 4 ailbadal Wil b g il als  Sleadle Y puile o

las gjlo ool &Y puile @

Sy oo oy o

Solledl baygil s Gloey slaolKin] o

loly &b )55 @

MGl claaliaies

lain] — ool sy Nl LidlS O-O-F
Canl p3¥ 85l Lolazal — (oolatdl Lo Lo <l el o)l ymonne 5 al Jole y5 oM 5 U clap b
28 Bl pj OIS 4 g L) o)l o pials gl

Vo T il Loghas g )3 oty &t (grb 013 cblis blis JizS o

Stk ons cblis gble JuS o

ol @S oy claMe o

Sl Jascocon ) 358 ddgs 53 Cumer bl oy GlasMo

@59 1S NS (5glgen sloaSis ol lsn il pio] 56 g U35 0hg 4 anb Elgw S5 e

O

1 - Reptiles
2 - Amphibians
3 - Drift
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- Techniques

- Instrumentation

- Scheduling

- Procedures

- Indicators

- Indices

- Documentation

- Field Measurements
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1 - Calibration
2 - Monitoring Scope
3 - Sample Replication
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- Mean

- Standard Deviation

- Standard Error

- Confidence Interval for the Mean
- Sample Size

- Diversity Indices

- Specific Diversity Indices
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- Spatial Coverage

- Temporal Coverage

- Pattern

- Duration

- Frequency

- Taxonomic Determination
- Reference Collection

- Indicator Organism

- Standard Error
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2 - Objectives
3 - Scope
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Land Use Type

Ecological Cotments

Urban

Desert shrubland ungrazed

Barren land, alpine meadows
above timberline

Desert shrubland grazed

Open woodland grazed

Subhumid grassland and
semiarid grazing land

Cropland

V54

System essentially disturbed; domi-
nated by man and artificial struc-
tures; balance lacking - many natural
components of the system needed for
balance not present; system non
self-perpetuating; includes industri-
al, commercial, and residential land
uses; industrial development would
offer very little added stress.

Essentially undisturbed land; very
harsh environment that limits most
organisms; vater lacking; industrial
development would offer little change
in ecology.

Same as above.

Conditions somewhat improved by small
increases in water availability;
system disturbed by grazing which is
often comparatively intense; industri-
al development would offer small
amounts of additional stress.

Conditions slightly improved with more
water and as a result, the presence

of a more diverse system; grazing
stress often severe and whole, system
generally disturbed; industrial
development means small amounts of
additional stress.

Another slight improvement in condi-
tions resulting in increased produc-
tivity, stability, and resiliency

of the system; again, most frequent
use is grazing, often in heavy
amounts; industrial development would
not add enough additional stress to
significantly alter the system.

Ecological conditions and potential
significantly improved; heavy use by
man with the presence of an essen-
tially unstable monoculture system;
industrial development would add
some stress to existing environment.



Cropland, pasture, woodland,

and forest

Woodland and forest, with
some cropland and grazing

Forest and woodland grazed

Forest and woodland ungrazed

Marshland

Swamp

ntensity reduced, thereby allowing
natural processes which result in
increased stability and resiliency
to function better; industrial
development would interfere somewhat
with these processes.

Further reduction in stress by man on
the environment and a corresponding
increase in the effective functioning
of natural processes resulting in
long-term productivity and stability;
degree of interference to these
processes caused by industrial develop-
ment would be increased.

Man's influence is reduced to the point
that natural forces dominate; industri-
al development would be incompatible
and cause a significant reduction in
ecological quality,

Man's influence further reduced resul-
ting in further increase in ecological
conditions are good and disturbance

is reduced; industrial development
would be incompatible and cause a sig-
nificant reduction in ecological
quality.

Man's influence is minimal; essen-
tially a natural environment of high
quality; industrial development highly
incompatible.

Semiaquatic environment restricts man's
Jse; highly productive and diverse,

but relatively fragile - dependent on
water supply; industrial development
should not be permitted - difficult

to develop marshland habitat for man:

developzent destroys high value
habitat.

Same as above.
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US EPA “Alternative Wastewater Collection Systems” EPA/GIS/1 -91/024, Washington D.C., U.S.A,
1991.

WPCEF, “Alternative Sewer Systems”, WPCF Manual of Practice NO.FD — 12, U.S.A, 1986.

US EPA “Small Diameter Gravity Sewers : AN Alternative for UN Sewered Communities”,
EPA/600/2-86/022, U.S.A, 1986.

Reed S.C., Middle Brooks. E, , Crites R.W., “Natural Systems for Waste Management and
Treatment” MC Graw — Hill Book Company, New York, 1988.

Schwoerbel. Jiirgen, “Methods of Hydrobiology — Freshwater Biology”. Pergamon Press Ltd, First
English edition, 1972.

Hendry. G.AF., Grime. J.P. “Metho ds in Comparative Plant Ecology”. Chapman & Hall, 1993.

Divet. Louis,. Schulhof. Pierre., “Le Traitement des eaux”. Press Universitaire de France - 1980.
The Federal Ministry for the Environment — “Environmental Policy” — 1994.

Arceivala, S, Wastewater T reatment for Pollution Control, New York, 1988.

10-10 Arceivala,s, Wastewater Treatment and Disposal, Marcel Dekker, New York, 1981.

10-11 U.S. Environmental Protection Agency, Wastewater Filtration, Design Considerations, Technology

Transfer Report, 1977.
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Guideline for Environmental Impact
Assessment On Water & Wastewater
Engineering Projects “Preliminary and
comprehensive Stages”.
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