AED Design Requirements

WWTP Effluent and Gray water Reuse Systems
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1.  General
Water conservation through reclamation and reuse are key components to overall water management in Afghanistan.  Potential sources of water for reuse at AED projects include effluent from secondary treatment wastewater treatment plants (WWTPs) (package WWTPs and activated sludge plants), effluent from primary treatment WWTPs (septic tanks and lagoons), waste water collected from non sewage containing sources (showers and sinks) and raw sewage.  Raw sewage is not a viable source of water reclamation and will not be discussed in this guidance document.  
2.  Reclaimed Water.

a) Sources.  Sources of reclaimed water for reuse are typically divided into three categories:  WWTP effluent, gray water, and black water. The purpose of this document is to provide design and submittal documentation requirements to contractors for projects requiring water reclamation through collection and reuse of the effluent from WWTPs and gray water systems.  Table 1 provides the definition of each category of water subject to reclamation within AED, its sources, degree of health hazard associated with its reuse, typical types of reuse, and minimum water quality necessary for reuse.
Table 1 Reclaimed Water Definitions
	Type of Water to be Reclaimed
	Source
	Health Hazard
	Reuse Opportunities
	Water Quality Required for Reuse in AED

	Wastewater

Treatment Plant Effluent
	Effluent from an engineered, wastewater treatment plant with secondary treatment.  Effluent is properly chlorinated to kill bacteria and discharged with a measurable residual.
	Minimal
Non-potable water with potential health hazard if recontaminated.
	All types of landscape and orchard or vineyard irrigation
	pH = 6-9; BOD5 less than 5 mg/L; turbidity less than 2 NTU; detectable chlorine residual after 30 minutes; no detectable fecal coliform



	Gray Water
	Shower and bath wastewater, bathroom sink water, kitchen sink wastewater, and laundry wastewater. Gray water does not mean toilet or urinal waste or garbage wastes (Note 1), or wastewater from septic tanks, lagoons, or stabilization ponds.
	High

Contains bacteria, is highly subject to recontamination and is potentially a serious health hazard.
	None without additional treatment including chlorination.
	BOD5 less than 30 mg/L; TSS less than 30 mg/L; detectable chlorine residual after 30 minutes; fecal coliform geometric mean number less than 1000 per ml (Note 2)

	Black Water
	Raw sewage and effluent from primary wastewater treatment facilities – septic tanks, lagoons and stabilization ponds – without chlorination.
	Extreme
	None.
	Not applicable without further treatment to levels cited for WWTP Plant Effluent


Notes: 
1.  Oregon, HB2080A, June 2009. 
2.  Army, TB MED 593, Guidelines for Field Waste Management, September 2006.
3.  Based on Reference 5, Table 8

b) Provisions for Cross Connection and Exposure Control.  Horizontal and vertical separation requirements between potable water and reclaimed water systems shall be the same as between potable water and sanitary sewer pipe lines.  These are stated below:

The Contractor shall ensure that the reclaimed effluent or gray water system design meets the following criteria:

1) Reclaimed water pipes shall be located no closer than 30m (100 feet) horizontally to water wells or reservoirs to be used for potable water supply.

2) Reclaimed water pipes shall be no closer than 3 m (10 feet) horizontally to potable water lines; where the bottom of the water pipe will be at least 300mm (12 inches) above the top of the sanitary sewer, horizontal spacing shall be a minimum of 1.8m (6 feet).

3) Reclaimed water pipes crossing above potable water lines shall be constructed of suitable pressure pipe or fully encased in concrete for a distance of 2.7m (9 feet) on each side of the crossing.  Pressure pipe will be as required for force mains in accordance with the contract standards and shall have no joint closer than 1m (3 ft) horizontally to the crossing, unless the joint is fully encased in concrete.

All reclaimed water pipe shall be colored green to designate effluent reuse water.  In addition to color coding pipe, warning signs shall be shown at the outside the building or facility that is the point of wastewater generation notifying personnel that reclaimed water used on the installation is not safe for human consumption, and an education sheet shall be provided for the staff to educate workers on sanitation precautions (washing hands, avoiding ingestion, etc.) when handling reclaimed water equipment, and about avoiding cross contamination by connecting reclaimed water lines with potable water supply.
c)  Setback Distances.  Both Reclaimed WWTP effluent and gray water distribution systems have the potential to pollute nearby potable water wells.  Setback distances are therefore required to minimize this potential.  The required setback distance between potable water wells and reclaimed WWTP effluent distribution systems is 15 meters.  The required setback distance between potable water wells for gray water distribution systems is 30 meters.
3.  WWTP Effluent Reuse Systems
a) Volume and Quality/Exposure Determination. The anticipated need and method of WWTP effluent reuse shall be determined prior to design of an effluent storage and reuse system.  The quality of effluent required will vary depending on the planned reuse of the reclaimed water.  For example, a high degree of bacteriological monitoring is necessary when the reclaimed WWTP effluent will be used in applications with high potential for human contact.  A controlled and less stringently monitored chlorinated effluent can be accepted when the application is the subsurface irrigation of trees and plants with no human contact.  Health monitoring plans and routine water testing shall insure that the water always meets health requirements prior to use and exposure of workers.  
b) Treatment Requirements. Minimum WWTP effluent treatment levels are listed in Table 1.  Effluent disinfection equipment shall be designed to provide a minimum residual of 1 mg/l when discharged from the WWTP effluent disinfection system.  All reclaimed WWTP effluent systems shall include design features to allow manual bypass to an outfall or discharge point other than the receiving reclamation or reuse system.  This is necessary so that an appropriate discharge point is available when there is a malfunction or failure of the WWTP.  An example schematic based on a reclaimed WWTP reclamation system constructed by USACE-AED is shown in Figure 1.  General design requirements for a package WWTP and/or lagoon system necessary for this system is provided in Reference 7.
Figure 1.  Example Reclaimed WWTP Effluent System Concept
[image: image3.png]http: /fwww.inspect-ny.com/septic/greywaerclivusmultrum.gif - Windows Internet Explorer

(& htpifjoww nspect-ny.comjsepticfareywaercivusmulrum.gf

Live search

™ Guidelines for Reuse

Fle Edt View Favortes Took Help

Qo - © - (] Do i ros |-

Greywater Sources

Sinks ShowerDrains  Washing Machines, etc.

1* Discharge
Pipe

Krile:

&7

Gl

Dosing Basin

12" Half-Round Pipe.
Splash Block

Irrigation Chamber

hetp

Q@ et

adress | C:\Documents and Settings{NDAEDIRDIMy Documents|y Referencesiastewater|Guidslines for Reuse

(s Rensm ti e

5 Move tis e
) copy tisfie

(Lo
(Lo

@ Publsh tis il to the Web
@ Enatthisie IIE:
& Printths e

X Delete tisFie

Other Places

£ wastewater
) My Documerts
My Computer
&y etk Places

625041082008
Adabe Acrabat Document
7,686 K8

625r04108chan2 -
‘Adabe Acrobat Dacument
1L,85LKE iz

625r04108-epa quidine for
dobe Acrabat Dacument

62504108appc
Adobe Acrabat Dacument
165K8

625r04108chap3
Adabe Acrobat Document
2,010k8

=
-

&25041082ppd
Adabe Acrabat Document
n7Ke

62504108chapd
Adabe Acrabat Dacument
as2ke

=
-

62504108chap!
Adabe Acrabat Dacument
152¢8

625r04108chaps
Adabe Acrobat Dacument
1,314K8




[image: image4.png]2 OCT. 2007 - SAND FILTER SLIDE SHOW. pdf - Adobe Acrobat Professional.

il

le Edt View Document

Commerts Forms Tools Advanced Window Help

B VY-

e

=|@ Oﬂﬂvu-ﬂh BaZasn

Page Layout

References  Mailngs  Review  View

Standard_Comments_July_30.09 [Compatibility Mode] - Microsoft Word

AddIns

1=

start

& D [=]in

muq & ® [o7.0%

B -

TANKER FILLING STATION

4

TREATED WASTE
WATER RESERVOIR

POST OCT. 2007

WASTE WATER
RECLAMATION
CIRCUIT

ANA-GARDEZ

ANA BASE BOUNDARY ~— >

MANHOLE {7

VEHICLE
WASH RACK

SAND
FILTER

MAIN SEWAGE /
WASTE WATER >
LIFT STATION

OILWATER
SEPARATOR

WASTE WATER
LAGOONS

CHLORINATOR

t

MANHOLE

= 4

Flo Edt View Favartes Took

Times New Roman - 10

Help

O - © - (] Do [ rots

Adress | C:\Dosuments and Settings{NDAEDIRDIMy Documents|y Referencesiastewater

File and Folder Tasks

85} Rename this e
3 Move this e

D) oy i i

& Publsh tis il tothe Web
() EmailthsFie

& Printths e

X Delte this il

Other Places

£ My References
) My Documerts
My Computer
&y etk Places

e

T ep-DRAWINGS

Funibs

FSiing_Grease_Interceptor

FLashiiaz
ackage_Wastewater_Treatment_Plant_Submitta

T Package_Wastewater_Treatment_Flant_Submital
sewer presaure st

7103 sewer_Engineering_stds

T cosspool_desion

TIHOPE Pipe_problems

T standard methods for water and wastewater_sou

Fefiertstandarcs

Fnestenstertesting

FHewe

T

B

Boc

T

T isso

w1045

TT-6TypetasalsME

Fr-3aOrgaricLoadng V5D

1128 Linear-Loading-SCH

Fr-2HychauleLosding-IME

T 10tateswastenaterstandards

T REAsE_INTERCEPTORZ

FHh LCC_secton_ App_G

Beamzza 15

TIWWTP_physicabecurty

FpressureDosngConcept

EwwTeplansrachure

Fpacksge_WWTP_Crera

Tnestewatercolection spumping-ufc_3_240_06a

Floss 56

Fesigntude-Sai-1-4

1055 Dosing_5-25:07

1055 pressure_5-25:07

F0E8aD-2007-Latest

18D Design Reaurements Saniary Sewer and s,

TePA.- Onsite Wastewater Treatment & Dipasal 5

T 0CT. 2007 - SAND FILTER SLIE SHOW

() Guidelines for Reuse.

ES
1,475k8
1,468

1368
914k
K8
22k8
15958
3545K8
w2268
25K8
28K8
248
2048
e
76K8
172k8
170Ke
145K8
T
178K8
2618
04k
127k8
e
6KE
oke
L
1es5K8
1,376K8
20k
7978
ke
786 K8
51k
10768
7148
E
1L074K8
Les2K8
24,479K8
73k8
3202K8
es2kE

Type
‘adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
dobe Acrobat Dac,
Micrasoft Offce o
dobe Acrabat Dac,
Micrasoft Offce Exc.
dobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
adobe Acrobat Dac,
File Folder

Date Modfied
71512009 10:47 AM
7/2/2009 11:57 AM
61812009 10:50 AM
6172009 12:57 PM
6102009 10:18 AM
6/6/2009 1:38 PM
6/6/2009 7:57 M
6/5/2009 10:20 AM
51202009 11:40 AM
5182009 7:27 AM
5/17/2009 11:48 AM
5/17/2009 11:41 AM
5/17/2009 11:31 AM
5152009 12:17 M
5152009 12:16 PM
5152009 12:14 PM
5152009 12:12 PM
5152009 12:11 M
5152009 12:10PM
5152009 12:09 PM
5142009 11:24 AM
5142009 11:24 AM
5142009 11:24 AM
5142009 11:24 AM
5/1/2009.3:28 P
415(2009 10:40 AM
4152009 7:17 AM
4142009 551 P
4142009 10:10 AM
4412009 6145 AM
3302009 6:09 AM
3302009 6:02 AM
3/25(2009 9:45 AM
3/23(2009 12:18 PM
3/23(2009 12:16 PM
3/23(2009 12:13PM
3/23(2009 12:09 PM
3812009 10:19 AM
2112009 11:34 AM
10/3/2008 4:30 PM
7117/2008 10:24 PM
10/7/2007 3:25 PM
71512007 10:08 AM
71282009 6:31 AM

A 34 Find -

W

BEIE

Replace
Select ~
Editing.





[image: image5.png]-
=)

indows Internet Explorer

(C Greywater Recycling & Irrigation Systems - Distribution Pipes

oy v [ e areywater com.aufpipes. il v][4][x
@ - ks >
P& & [ cermae reertogsirgoimsysons -t BB @ G G-
T SCTIgatonT = e

THE GRS DISTRIBUTION PIPES
The Pipes
The GRS distribution pipes are designed to simply divide the

ws gravity

approximately equal parts as it fl
t ts in the irrigation areas

SCHEMATIC PLAN

ater to pool
e a minimum internal
t blockage from hair and

The GRS distribution pipes do not allow gr

anywhere
diameter of 5
lint in the gre!

@ inemet Lioo -

=
S EEE

Page:8018 | Words: 617





c) Storage Requirements. WWTP effluent storage for reclamation should be based on the anticipated volume requirements determined by preparing a water budget analysis for the anticipated use.  In no case should the storage be greater than the 24-hour average daily flow used in the design of the WWTP system.  The potential for recontamination with harmful bacteria is high when reclaimed WWTP effluent is stored for longer than 24 hours.  Longer storage is permitted as long as there is adequate chlorine residual monitoring, mixing capacity and the ability to add chlorine if the residual drops below required levels prior to use.  

d) Provisions for Cross Connection and Exposure Control.  Horizontal and vertical separation requirements between potable water and reclaimed gray water systems shall be the same as between potable water and sanitary sewer pipe lines.  These requirements were outlined in the previous section.

e) Distribution System Requirements. Although a gravity dosing system constructed similarly to those used in septic tank effluent leach fields may be constructed, reclaimed WWTP effluent reuse normally incorporates the use of a pressure dosing system.  Smaller orifices and pressurized dosing insures even distribution throughout the distribution system.  The preferred application means is subsurface perforated pipe, drip emitters, surface bubblers, or low pressure sprinklers.  
Perforated pipe diameters used in reclaimed WWTP effluent distribution field laterals should be nominal 25 to 50 mm (1 to 2 inch)  in size, Schedule 40 or 80 PVC (ASTM 1785),or equivalent.  Orifice diameters should be approximately 3 mm in size.   Operating pressures should provide a minimum residual pressure of 14 kPa (2 psi) at each orifice.  Detailed design guidance and further information can be found in the Reference 6 which discusses pressure dosing systems.
Residual operation pressure should be limited to the minimum required for operation of the distribution system.  Generally, low pressure sprinklers can operate at pressures of 241 kPa (35 psi).  Drip systems and bubblers require less pressure.  Operating pressures in excess of 241 kPa (35 psi) reduces the potential for cross contamination with the potable water system which is usually design to operate at a minimum of pressure of 241 kPa (35 psi).
Application of reclaimed wastewater should not exceed agronomic requirements of plant growth including leaching, and soil infiltration capacity.  Agronomic application rates vary according to the plant and weather conditions (seasonal rainfall, and evapotranspiration).  Table 2 provides the rates of percolation which can be anticipated due to soil infiltration.  These rates are determined on the basis of percolation testing as described in Reference 6. For gray water systems, the landscaped beds to be irrigated shall have sufficient volume to contain the estimated average daily flow from the system based on the fixture basis method of computing the flow rate.  Table 3 provides the minimum volume for gravel bed containment of gray water. 
Table 2 Treated WWTP Effluent Application Rates
	Percolation Rate, Minutes for Water to Drop 25 mm


	Water Absorption of Soil (m2/liters/day)

	 Faster than 0.1
	Soil too coarse for sewage treatment

	 0.1 to 5
	0.020

	 6 to 15
	
0.031

	 16 to 30
	
0.041

	 31 to 45
	
0.049

	 46 to 60
	
0.054

	 Slower than 60
	Soil too fine for sewage treatment


Table 3 Effluent Void Volume for Gravel Lined Landscaped Beds
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Table 2. Infiltrative Surface™?
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4.  Gray Water Reuse Systems
a) Volume and Quality/Exposure Determination. The available and required volume and anticipated use for gray water shall be determined prior to design of a gray water reuse system.  Gray water is untreated wastewater from showers, lavatories, laundries and floor drains.  It can contain solids, pathogens, grease and oils, and possibly fecal matter.  It is distinctly different in character than WWTP effluent that has received primary and secondary treatment and disinfection, The reclamation and reuse of gray water requires different design standards and more stringent exposure precautions than those required for WWTP effluent reclamation.  Health monitoring plans and routine exposure analysis shall insure that health requirements are met at all times.  
Contact with workers and the general base personnel must be eliminated.  Coliform concentrations in gray water are initially two or three log scales lower than untreated wastewater, but will increase if the water is stored for longer than 24 hours.  Septic conditions can quickly develop in stored gray water tanks.  Hydrogen sulfide is generated during storage and will corrode tank lids and uncoated steel components.  Gray water reuse is limited to non food plant subsurface irrigation which requires no personal contact or handling.
b) Treatment Requirements. Gray water reclamation systems shall be considered only for small decentralized systems that have provisions for a backup discharge to the sanitary sewer system. Gray water requires no additional treatment if no human exposure is anticipated.  Additional treatment is necessary if worker exposure is anticipated or probable.  If exposure cannot be virtually eliminated, then the concept of gray water reclamation should be reconsidered or eliminated.  All reclaimed gray water systems shall include design features to allow manual bypass to a treatment system other than the normal reclamation or reuse system.  This is necessary so that an appropriate discharge point is available when there is a malfunction or failure of the gray water distribution system.   
c) Storage Requirements. Avoid storage. Apply gray water as soon as it is generated. In a dosing application this means frequent dosing every day.  Conveying only small amounts of gray water in each dosing is optimal for underground landscaping and irrigation around buildings.  Surface discharge is not permitted due to the health risk associated with gray water.  Subsurface application of gray water in well aerated mulch beds or infiltration galleries helps compost the biodegradable solids in the gray water.  
d) Provisions for Cross Connection and Exposure Control.  Horizontal and vertical separation requirements between potable water and reclaimed gray water systems shall be the same as between potable water and sanitary sewer pipe lines.  These requirements were outlined in the previous section.

e.  Distribution System Requirements. 

1)  Decentralized Distribution (Figure 2).  In a decentralized system, the point of use is typically located adjacent to the facility generating the gray water. Gray water flows in piping from the point of generation to a gravel and mulch landscape bed nearby.  The mulch and gravel system screens solids and prevents oil/grease from entering the subsurface distribution system.  The solids and oil/grease degrade naturally through aerobic biological processes in the bed.  The gravel and mulch is accessible and can be replaced when clogging occurs. Plants and flora will grow in the bed and create a positive aesthetic situation due to the nutrient rich nature of the gray water. Filtered gray water flows into the subsurface distribution system consisting of perforated drain pipes (50 mm min diameter) under the plant beds.  The drain pipes have large percolation holes which allow hair and other smaller particles to pass into the mulch bed. It is important to post warning signs stating that the bed is a pathogenic health hazard and should not be “tended” without wearing protective equipment.  
Figure 2.  De-centralized Gray Water System Concept



2)    Centralized Distribution (Figure 3).  In a centralized system, gray water is collected in a storage reservoir or buried tank and then distributed to the points of use using a centralized piping system. A pumped system or dosing siphon requires short term storage.  Size the storage tank or dosing siphon to empty at least once per hour during low flow periods.  If the distribution system flows by gravity from the storage tank, then the tank shall be sized to accommodate the maximum volume anticipated during a one day period.  Care shall be taken in a pumped system to not start the dosing pump more than 4 times per hour during peak flow periods.  The number of pump starts per hour shall be authorized by the pump manufacturer to prevent warranty issues.  
Figure 3.  Centralized Gray Water System Concept

3) System Design Requirements.
aa)  Storage. Gray water, when provided, shall be no more than one day of average gray water generation.  Provide the storage tank with an access hatch, pump removal mechanism, overflow, bypass, drain piping and valves the necessary to prevent spillage and drain or bypass the tank to a sanitary sewer manhole.  Bypass of the system shall be anticipated during wet weather, freezing conditions or maintenance periods.
bb)  Pressure Distribution System Design.  Provide a force main with a minimum pressure of 34 kPa (5 psi) at each distribution lateral orifice and a maximum effluent main pressure 241 kPa (35 psi).  Minimum distribution lateral diameter shall be 50 mm (2-inch).  Maximum lateral pipe diameter shall be 100 mm (4-inch). Orifice diameter shall be 3 mm.

cc)  Gravity Distribution System Design.  Slope gravity drain pipes per Table 4.  The design should try to limit maximum fall from building service pipe to point of use to less than 0.8 meter in order to avoid deep infiltration beds that will be below the normal root zone.  
Table 4.  Minimum Gray Water Gravity Drain Pipe Slopes
	Gray water Drain Size


	Minimum Slope in Meters per 100 Meters

	 50 mm
	1.50

	 100 mm
	1.00


dd)  Irrigation Requirements.  The landscaped area has to be sized considering the limiting native soil percolation rate that should be used in the design of the amount of irrigated area.  The design can consider how much gray water can be applied considering as plant evapotranspiration variation throughout the year.  This also will require consideration of the root depth for the landscaped vegetation that will be able to utilize the applied wastewater.  Onsite septic system effluent disposal drain pipes for non disinfected septic tank effluent are typically buried at depths between 70 to 100 cm (28 to 40 inches) for freeze protection.  If the system will be turned off during the winter (nongrowing season) this depth can be decreased. Turf grass root depth is between 30 to 45 cm.  However, herbaceous plants and shrubs are capable of achieving 100 cm root depth.  
5.  Reuse Systems Under Athletic Fields

Reuse systems under athletic fields is an option under a number of contracts which were issued in FY07, FY08, and FY09.  The concept of using grey and reclaimed water for subsurface irrigation is a proven method of water reuse and conservation of fresh water.  While the employment of subsurface irrigation under athletic fields is a practice which has merit and can provide improved surfaces for athletic events, it is also something which can create health hazards and over time, damage the playing surfaces it is intended to support. Continuous irrigation of an athletic field will create soggy and unstable soils which can cause injury to event participants. The subsurface athletic field irrigation system shall NOT be the primary discharge system for the facility wastewater flow.  The subsurface athletic field irrigation system may be an alternative discharge point which is utilized at specific and controlled rates and times.  It shall be an ALTERNATE and INTERMITTENT location for disposal.  The primary means of disposal must be able to receive 100% of the wastewater flow from the facility when necessary.  
The design considerations and requirements for subsurface disposal and irrigation systems previously discussed must be considered when designing a subsurface irrigation system for an athletic field.  The designer must determine the water uptake capacity for the field, both surface grasses and subsurface soils, during differing weather conditions.  The designer must determine the frequency and duration of flow diversion to the irrigation system during each season or weather period.  The designer must design a control philosophy which alerts facility personnel as to when the field is too wet and the flow must be diverted away from the subsurface athletic field irrigation system.  The designer must insure that proper signage is posted at the athletic field alerting personnel that a subsurface athletic field irrigation system using reclaimed wastewater is being utilized and that there is the potential for exposure to human pathogens.  
6.  Design Submittal Information
Design submittal data is summarized in the following Table 6.  This information is to be provided with the design submittal for the project and with any submittals related to wastewater treatment system (septic tank, WWTP and lagoon system)  design submittals.
Table 6 Summary of WWTP Effluent & Gray Water Reuse Design Submittal Data
	Parameter
	Design Value for Proposed System
	Source or Equation (1) (with supporting calculations)

	Average daily reclaimed wastewater flow (ADF)
	
	

	Peak hour reclaimed wastewater flow (PHF)
	
	

	Equalization storage volume (1)
	
	

	Site conditions (irrigation season monthly precipitation, evaporation, soil types)
	
	

	Map showing locations of percolation testing within area proposed for irrigation system (4)
	
	

	Percolation data (4)
	
	

	Landscaping area
	
	

	Vegetation used in landscaping plan and typical seasonal uptake rate per m2
	
	

	Proposed irrigation application rates
	
	

	Facility site plan showing piping from facility to irrigation system (3)  
	
	

	Distribution system layout including pipe sizes (shown on plan) and pipe material
	
	

	Number and power requirements  of dosing pump
	
	

	Designer selected pump data showing make/model and selected curve with duty point
	
	

	Proposed reclaimed wastewater flow loadings per surface area (2)
	
	

	Primary wastewater disposal location and capacity
	
	

	Designer shall state all operation and maintenance requirements & assumptions.
	
	


Notes:
1. Required for pumped systems

2. If process requires filter, include this loading


3. Reclaimed WWTP effluent reuse system – include WWTP site plan drawing

4.  AED Design Guide for Sanitary Systems, latest version.
7.  As-Builts

Upon completion of installing the reuse system, The Contractor shall submit editable CAD format As-Built drawings.  The drawing shall show the final product as it was installed in the field, with the exact dimensions, locations, materials used and any other changes made to the original drawings.  Refer to Contract Sections 01335 and 01780A of the specific project for additional details.

8.  References
1. Guidelines for Water Reuse, U.S. EPA 2004

2. World Health Organization Health Guidelines for the Use of Wastewater in Agriculture and Aquaculture 1989

3. World Health Organization Guidelines for the Safe Use of Wastewater, Excreta, and Gray water, Volume 4, 2006

4. Engineering Technical Letter (ETL) 08-10: Alternative Water Sources – Use of Non-Potable Water, HQ Air Force Civil Engineering Support Agency July 2008
5. Wastewater Quality Guidelines for Agricultural Use, Food and Agriculture Organization, 1989
6. AED Sanitary Sewer and Septic Systems Design Requirements, latest version
7. AED Design Requirements - Package WWTP & Lagoons, latest version
8. Army, TB MED 593, Guidelines for Field Waste Management, September 2006.
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