
They go by m any nam es such as b io-retention 

ponds, basins, cells, or rain gardens, but their 

purpose is clear.  They are designed to capture and 

filter polluted w ater from  adjacent parking lots.  

B io-R etention  is the process in w hich sedim ents 

and contam inants are rem oved from  storm w ater 

runoff from  nearby  paved  surfaces . T he  b io-

retention pond is an area that typically consists of a 

grass buffer strip , sand bed, ponding area, organic 

layer or m ulch, p lanting soil, and plants that are 

used to treat the storm w ater. Runoff passes over or 

through a sand bed, w hich slow s the runoff's 

velocity and distributes it evenly along the length of 

the ponding area.  It is im portant that the pond is graded properly, and the center is depressed to hold the w ater.  Depending 

on the design depth, w ater is ponded and gradually infiltrates the b io-retention area or is evapotranspired, w hich is the 

process w here the w ater w ill evaporate or m ove through the plants.  E ither w ay, the goal is to capture, treat, store and/or 

rem ove the w ater.   

The b io-retention area is graded to d ivert excess runoff aw ay from  itself. Stored w ater in the b io-retention area exfiltrates over 

a period of several days into the underlying soils.  This is w here A llan B lock retain ing w alls are being used, to help grade the 

site for proper drainage.  How ever, anybody fam iliar 

w ith the industry know s that w ater is the #1 enem y 

of all retain ing w alls.  Therefore, it is very im portant 

to understand the design requirem ents of the b io-

retention area and handle the w ater properly.   

R etaining  W all C onsid erations  

Location:  The location of the b io-retention pond in 

relation to the retain ing w all is crucial.  W hen w e see 

these applications below  the w all, since land is a 

prem ium , the A llan B lock w all is used to create the 

pond w ithout sloping the sides (Figure 1).  For th is 

reason, sizing m ust be considered.  W hen designing 

a b io-retention area, the designer needs to first 

determ ine the intended purpose of the pond, for 

exam ple: 

• W hat are the site requirem ents for w ater quality and quantity control?  W ill the b io-retention pond be used to address both 

w ater quantity and quality or just one of the issues? 

• W hat design storm  is required to m eet the storm  w ater m anagem ent criteria of the city, county, state or province.  An 

exam ple is handling the first 6  in (15 cm ) of rainfall during a 24-hour period.   

• Is the facility used independently of other practices or is it part of the treatm ent p lan approach? 

Fig ure 1: Exam ple of a w all being used to m inim ize grading
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C onsiderations for B io-Retention Ponds



Very seldom  have w e seen the application placed above a segm ental retain ing w all.  S ince the ponds are designed to retain 

w ater, it is not desirable to have them  located im m ediately behind the w all.  In  good practice, they should be located behind 

the back of the w all at least 100%  the height of the w all. 

W ater M anagem ent:  W ater is going to be present in front of the w all.  Therefore, w ater e levations need to be understood so 

the retain ing w all can be engineered to accom m odate them , very sim ilar to the standard w ater applications that have been 

used in the past.  These considerations are highlighted in Chapter 5 of the Best Practices for SRW  Design. These include: 

• W all rock p laced behind the w all w ith in the entire infill area to a height extending at least 1 ft (30 cm ) above the potential 

h igh-w ater e levation. 

• Em bankm ent protection fabric should be used under and behind the infill m ass to a height of 1 ft (30 cm ) higher that the 

high-w ater m ark. 

• Drain p ipe placem ent m ay be job dependent, but there are tw o options to consider.  If there is an underdrain to the b io-

retention pond, the drain could be placed at the bottom  of the w all (F igure 2).  W ith no drain, one should consider m oving 

the p ipe above the soil m edia.

WELL-GRADED GRANULAR WALL
ROCK 0.25 in TO 1.5 in
(5 mm TO 38 mm)
LESS THAN 10% FINES
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RETAINED SOIL

PLANTING MEDIA

DRAINAGE LAYER
4 in (100 mm) SOIL MEDIA
BARRIER (2 in (50 mm)  WASHED
SAND OVER 2 in (50 mm) No. 8
CHOKING STONE

GEOTEXTILE FABRIC (PLACED TO
TOP OF FINAL PLANTING MEDIA GRADE

FINAL GRADE -
BIORETENTION BASIN

LEVELING PAD (CRUSHED ROCK)
 (4 in (100 mm) MIN, DEPTH VARIES

DEPTH VARIES
(SEE PLANS)

Fig ure 2: B io-retention 

Typical Reinforced W all Detail 

H igh W ater Level (HW L)

Em bedm ent: M aintenance m ight require rem oval of the soil p lanting m edia if it gets clogged w ith sedim ent from  the w ater 

runoff.  Therefore, it is recom m ended that the block be em bedded below  that layer (Figure 3), or structural fill be placed in front 

of the block that w ill not be rem oved (Figure 4).  Often tim es, the block is em bedded at the sam e elevation as the drainage layer.

Fig ure 3 : B io-retention 

Typical Gravity W all Detail A
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http://www.allanblock.com/engineers/water-application.aspx


2 ft MIN (600 mm) Fig ure 4 : B io-retention 

Typical Gravity W all Detail B

A llan B lock retain ing w alls can offer an excellent solution to 

space lim itations and grade changes surrounding b io-retention 

basins.  Before designing any retain ing w all adjacent to a b io-

retention basin, the size of the w all m ust be considered to 

accom m odate for the storm w ater m anagem ent criteria of the 

city, county, state or province.  W ater m anagem ent system s 

such as w all rock, em bankm ent protection fabric, and drain 

p ipes should be properly installed. B lock should also be em bed-

ded below  the planting m edia layer, or structural fill should be 

placed in front of the b lock.  

 

W ith these considerations, A llan B lock retain ing w alls w ill pro-

vide m ore usable space and increase volum e, w hile m aintain ing 

the benefits that a b io-retention basin provides.
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