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How to size your greywater-harvesting basins  
or subsurface infiltration chambers 

to handle expected household greywater discharges 
 

excerpted with permission from chapter 12 of  
“Rainwater Harvesting for Drylands and Beyond, Volume 2, 2nd Edition”  

by Brad Lancaster 
available at deep discount direct from the author at www.HarvestingRainwater.com 

  

Fig.	12.20.	Sample	site	plans	show	average	annual	greywater	discharge	for	a	water-
conserving	household	(left)	and	non-conserving	household	(right)	where	four	people	live	

(based	on	boxes	12.6	and	12.8,	then	rounded	to	even	numbers).		
In	addition,	annual	water	needs	of	trees	within	easy	reach	and	downslope	of	household	

greywater	sources	are	shown.	Water	needs	are	based	on	appendix	4,	in	Volume	1,	3rd	Edition.	
(LW	=	Low-water-use	tree,	MW	=	medium-water-use	tree,	HW	=	high-water-use	tree,		

D	=	deciduous,	E	=	evergreen,	native	=	native	plant) 
 

STEP	ONE:	Estimate	the	volume	of	your	accessible	AVERAGE	greywater	discharge	
(see	fig.	12.20;	and	boxes	12.6	and	12.8	–	at	end	of	this	handout)	to	determine	the	
volume	of	greywater	available	for	irrigation.	Then	estimate	the	irrigation	needs	of	
your	existing	or	planned	landscape.		

Using	the	figures	from	box	12.8	(and	calculations	below)	we	created	an	example	of	average	
annual	greywater	discharge	for	a	water-conserving	household	of	four	people	on	the	left-
hand	side	of	fig.	12.20:	 
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•	Shower:	4	people	X	1	shower/person/day	X	6	gallons	(22.7	liters)/shower	=	24	gallons	
(90.8	liters)	average	daily	discharge		

•	Bathroom	sink:	4	people	X	2	gallons	(7.6	liters)/person/day	=	8	gallons	(30.4	liters)	
average	daily	discharge	 

•	Shower	and	sink:	24	gallons	(90.8	liters)	daily	shower	discharge	+	8	gallons	(30.4	liters)	
daily	sink	discharge	=	32	gallons	(121.2	liters)	average	daily	bathroom	greywater	
discharge	 

For	average	monthly	figures,	multiply	the	daily	figure	by	30	days.	 

For	average	annual	figures,	use	estimates	of	use/person/year	from	box	12.8	for	the	
calculations	above,	rather	than	using	estimates	of	daily	use	per	person.	 

To	estimate	irrigation	needs	for	specific	plants,	see	appendix	4	in	Rainwater	Harvesting	for	
Drylands	and	Beyond,	Volume	1,	3rd	Edition.	 

To	get	a	ballpark	estimate	of	your	current	outdoor	monthly	water	use,	compare	your	water	
bills	from	the	irrigation	season—typically	drier	summer	months,	to	a	season	when	little	or	
no	irrigation	is	needed—typically	winter	months.	The	difference	is	more	or	less	your	
outdoor	water	use.	 

Average	greywater	discharge	in	this	example	can	meet	71%	(22,480	gallons	[85,096	
liters])	of	the	irrigation	needs	in	the	water-conserving	household	(left	hand	example	in	fig.	
12.20).	Ideally,	harvested	rainwater	makes	up	the	remaining	29%	(9,130	gallons	[34,560	
liters])	of	the	landscape’s	water	needs.	Native	trees	can	get	this	from	passive	earthworks,	
but	less	hardy	exotic	fruit	trees	will	likely	also	need	cistern	water	to	make	up	the	difference	
in	dry	seasons.	At	sites	with	lower	available	water,	reduce	plant	density	and	size,	or	switch	
to	lower-water-use	plants.	 

In	the	non-conserving	household	(right-hand	side	of	fig.	12.20),	the	higher	volume	of	
greywater	discharge	can	allow	for	an	increase	in	plant	density	and	water	use,	and/or	plant	
size.	Greywater	discharge	can	meet	100%	(42,840	gallons	[162,167	liters])	of	current	
irrigation	demand.	As	the	household	begins	to	conserve	water,	available	greywater	will	
decrease	and	the	need	for	rainwater	harvesting	will	increase.	At	this	site,	higher	greywater	
discharges	will	require	larger	basins	or	subsurface	chambers	(see	step	two).	 

 

STEP	TWO.	Size	basins	or	subsurface	chambers	based	on	the	expected	PEAK	
greywater	flow	in	a	day	and	on	your	soil’s	percolation	rate	to	avoid	unwanted	
oversaturation	of	soil	and	failure	of	the	system. 

Estimating	PEAK	greywater	flow	in	a	day	 
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What	is	the	possible	peak	(extreme)	greywater	flow	in	a	day	for	your	household?	 

Let’s	say	you	want	to	harvest	shower	greywater	from	your	one-bathroom,	water-
conserving	household,	which	has	a	low-flow	1.8	gallon/min	(6.8	liter/minute)	showerhead.	
You	usually	have	4	people	showering	5	minutes	each	once	a	day.	But	how	much	greywater	
would	be	produced	if	you	had	2	guests	and	everyone	(6	people)	showered	twice	in	one	day	
(maybe	you	all	played	in	mud	puddles	after	your	morning	showers).	 

Using	water	use	estimates	in	box	12.8:	 

6	people	X	2	showers	each	X	9	gallons	(34	liters)	per	shower	=	108	gallons	(408	liters)	peak	
daily	flow	rate.	Remember	that	number.	 

Estimating	the	percolation/infiltration	rate	of	your	soil	 

Do	a	simple	soil	percolation/infiltration	test	in	the	area(s)	where	you	plan	to	harvest	
greywater	(see	box	12.11	in	Rainwater	Harvesting	for	Drylands	and	Beyond,	Volume	2,	2nd	
Edition).	 

After	estimating	peak	daily	flow	and	then	doing	an	infiltration	test	for	the	soil	where	you	
plan	to	infiltrate	your	greywater,	use	table	12.1	to	determine	the	minimum	infiltration	
surface	area	you	need	on	the	bottom	of	your	mulched	basin(s)	or	subsurface	chamber(s)	
based	on	the	estimated	peak	daily	flow	they	will	receive.		

 

 

For	example,	let’s	say	your	soil’s	infiltration	rate	is	35	minutes,	which	means	it	takes	35	
minutes	for	an	inch	of	water	to	infiltrate	into	the	saturated	soil	(14	minutes	to	infiltrate	a	
centimeter	into	saturated	soil).	Go	to	column	1	on	table	12.1	(column	4	for	metric	units).	
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Find	the	line	below	that	contains	your	soil’s	infitration	rate,	which	in	this	case	is	row	2.	
Remember,	in	Step	4	earlier,	you	calculated	your	peak	daily	flow	rate	as	108	gallons	(408	
liters).	Now	move	to	the	right	along	row	2	to	column	3,	where	you	see	that	the	infiltration	
surface	area	needed	is	0.7	square	feet	per	gallon	per	day.	Now	do	the	following	calculation:	 

108	gallons	peak	greywater	flow	per	day	X	0.7	square	foot	of	infiltration	area	per	gallon	per	
day	=	75.6	square	feet	minimum	infiltration	surface	area	at	the	bottom	of	basin	or	
subsurface	chamber	to	infiltrate	your	peak	flow	of	greywater.	 

Or	(in	metric):	408	liters	peak	greywater	flow	per	day	X	0.017	square	meters	of	infiltration	
area	per	liter	per	day	=	6.9	square	meters	minimum	infiltration	surface	area	at	the	bottom	
of	basin	or	subsurface	chamber	to	infiltrate	your	peak	flow	of	greywater.	 

That’s	a	big	basin!	Or	if	you’re	using	subsurface	chambers,	you’d	need	seven	of	them	(each	
Quick	4	Plus	Low	Profile	chamber	having	11.32	square	feet	or	1.05	square	meters	of	
bottom	surface	area	within	them).	The	needed	basin/chamber	size	would	increase	even	
more	if	you	had	a	slower	soil	infiltration	rate.	 

The	easiest	way	to	reduce	the	basin	size	or	number	of	chambers	is	to	reduce	the	volume	of	
greywater	entering	the	system.	 

Just	switching	from	a	1.8	gallon/minute	(6.8-liter/	minute)	showerhead	to	a	1	
gallon/minute	(3.8-liter/	minute)	showerhead	would	reduce	the	peak	daily	
flow	to	60	gallons	(227	liters)	and	the	needed	basin	or	chamber	bottom	surface	area	to	42	
square	feet	(3.9	m2),	requiring	four	chambers.	
	
Another	option	to	reduce	the	peak	flow	is	to	divert	some	greywater	flow	to	the	sewer	or	
septic	system	(figs	12.5	–	12.8),	but	you	might	not	remember	to	divert	it,	so	don’t	count	on	
that	when	sizing	your	system.	 

You	can	increase	the	infiltration	rate	of	water	into	soil	over	time	by	increasing	roots,	
organic	matter,	and	life	in	the	soil.	Do	this	by	planting	within	and	beside	the	basin	or	near	
the	chamber(s)	to	increase	roots.	Add	compost	and/or	wood	chip	mulch	to	support	
beneficial	soil	microorganisms	such	as	mycorrhizal	fungi.	 

You	can	reduce	the	size	of	a	single	basin	or	single	chamber	run	by	diverting	the	greywater	
flow	to	additional	basins	or	chamber	runs.	Size	the	combined	surface	area	of	all	the	basins	
or	chambers	to	handle	the	peak	daily	flow	(see	step	3).		
 

STEP	THREE.	Determine	your	options	for	diverting	greywater	flow	to	multiple	
destinations.		
See	chapter	12	of	Rainwater	Harvesting	for	Drylands	and	Beyond,	Volume	2,	2nd	Edition	for	
more.	
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