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System Operation

The Box of Rain (BoR) is a non 
infiltrating, non-proprietary, 
structural stormwater 
treatment device developed 
by Stewardship Partners 
with support from Herrera 
Environmental Consultants,  
Inc. (Herrera). 

The BoR is housed in an 
aboveground container measuring 
roughly 4 feet x 3 feet x 4 feet 
(Length, Width, Height). In a typical 
application, stormwater runoff 
enters the BoR device via an inlet 
pipe that is directly connected to a 
roadway downspout. The downspout 
may enter the BoR directly or may 
first bring flow to a recommended 
presettling tank and then to 
the BoR. The presettling tank is 
designed to remove larger particles 
and help calm the flow prior to 
entering the BoR.  

Once stormwater runoff enters the 
BoR device and disperses across the 
Prefilter mulch surface, runoff enters 
the three stage, vertically-stacked 
POST filtration media bed. Stage 1 is 
a mulch Prefilter layer that removes 
gross solids, debris, oils, and larger 
particulate matter. Stage 2 is a 
Primary Media Bed optimized for the 
physical filtration of total suspended 
solids (TSS), dissolved pollutant 
sorption, and optional plant growth. 
Stage 3 is a Secondary Media Bed 
(also referred to as the Polishing 

Media Bed), which is specifically 
formulated for dissolved phosphorus 
and metals removal. Beneath the 
Polishing Media Bed is a drainage 
layer surrounding the underdrains that 
consists of coarse, clean aggregate.

The typical configuration of a BoR 
treatment system could consist of one, 
two, or four hydraulically connected 
BoR devices, depending on the size of 
the tributary area and volume of runoff 
to be treated. 

Treated runoff is then collected in a 
slotted underdrain pipe placed within 
a drainage layer and routed out of the 
BoR with an orifice sized to restrict 
flow to the approved POST media 
filtration rate and is then routed to an 
appropriate point of discharge. 

For flows in excess of the filtration 
capacity of the media, allowing for 
bypass prior to entering the media is 
recommended (i.e., an offline system). 
Bypass can be designed to occur 
upstream of the whole system, from 
within the presettling tank, or from 
within the BoR itself.
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Inspection and Maintenance

The BoR device is designed for 
easy maintenance. The BoR 
device is typically vegetated, 
with plants located within the 
mulch surface. Consequently, 
the portion of the device that 
requires the most maintenance 
is very similar to a bioretention 
system (i.e., the plants and 
mulch). Because of this, BoR 
operators should refer to 
the recommendations in the 
“Maintenance” section of Volume 
V, BMP T7.30 Bioretention, in the 
Stormwater Management Manual 
for Western Washington1.

Inspection Frequency
Due to the high variation of 
site loading conditions, it is 
recommended that first-year routine 
inspections be performed at a 
monthly interval during the first year 
to assess the loading condition of 
the site on the BoR device. Based 
upon this first year of observations, a 
site specific maintenance frequency 
can be established. On average, the 
device should be inspected every 6 
months and maintained as needed. 

System Inspection
BoR inspections are visual and are 
conducted without entering the unit. 

To complete an inspection, appropriate 
safety measures should be deployed 
depending on the location of the unit. 
The following items should be checked 
to determine whether maintenance is 
required:

•	 Inspect the plants (if present) for 
signs of stress or damage.

•	 Inspect the surface of the BoR for 
accumulated trash, sediment, and/
or debris. 

•	 Inspect the presettling tank (if 
present) for damage, leaks, 
clogging, or occlusions. 

•	 Inspect the media container 
(typically an IBC tote) for any 
damage or leaks.

•	 Inspect all piping for damage, leaks, 
or clogging. 

•	 Inspect the filtration rate-controlling 
orifice plate or device and 
underdrain connection for clogging, 
damage, and/or leaks.

Maintenance Indicators
Maintenance should be scheduled if 
any of the following conditions are 
identified during inspection:

•	 The media container or pipe 
connections are damaged or leaking.

1 Ecology. 2024. Stormwater Management Manual for Western Washington: Volume V– Runoff Treatment, Flow 
Control, and LID BMP Library. Washington State Department of Ecology, Olympia, Washington.
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•	 Standing water is observed in the 
BoR more than 1 hour after flow 
has ceased entering the BoR (use 
discretion).

•	 Excessive trash or debris has 
accumulated in the system. 
Caking of sediment across the 
entire mulch surface is a good 
indication that the mulch may 
require replacement.

•	 Excessive erosion or disturbance 
of the mulch and/or media layers 
has occurred.

•	 Plants (if present) are missing, 
dead, or damaged.

If the device is inadvertently 
undersized for its basin or sediment 
loading is very high, it is expected 
that more frequent replacement 
of the prefilter mulch (routine 
maintenance) will be required. 
Routine maintenance is expected to 
be needed more frequently during 
the wet season.

Maintenance Procedures
Maintenance should be conducted 
during dry weather when no runoff 
is entering the system. To complete 
maintenance activities, appropriate 
safety measures should be deployed 
depending on the location of the 
unit, including appropriate personal 
protective equipment (e.g., 
puncture resistant work gloves and 
safety glasses) and traffic control. 
The following activities may be 
conducted to complete maintenance:

•	 Remove and appropriately dispose 
of as much trash, silt, and debris as 
possible from the prefilter (mulch) 
surface and presettling tank (if 
included).

•	 Remove the prefilter (mulch) layer 
(Figure 1); before disposing mulch, 
check with the receiving solid 
waste facility to confirm their rules, 
regulations, and requirements for 
solid waste disposal. 

● After removing mulch, scarify 
the top 2 inches of primary filter 
media with a rake or similar tool, 
smooth primary filter media to 
be flat, and place new mulch 
to 2 inches depth. Raking of 
the primary media surface will 
discourage surface occlusion.

Figure 1
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● Spent mulch, trash, and debris 
should be placed in a rectangular 
plastic tote kept onsite (Figure 
2). Once 4 to 8 totes have been 
filled with waste material, take 
the totes to an appropriate solid 
waste facility and dispose of the 
contents in accordance with their 
solid waste disposal requirements 
for the waste material, and then 
return the empty totes to the site.

•	 Add 2 to 3 inches of 
replacement mulch (Figure 4). 
The mulch must meet POST 
media specifications: https://
fortress.wa.gov/ecy/ezshare/
wq/tape/use_designations/
BELLINGHAMpostGULD.pdf.

Figure 3

Figure 4

Figure 2

•	 Prune vegetation (if present). If 
the vegetation is dead or in poor 
health, replace it as needed with 
recommended plants for stormwater 
facilities. Appendix E of the 2021 City 
of Seattle Stormwater Manual2 (or 
current revision/equivalent) can be 
consulted to help inform the planting 
design. To properly scrape the media, 
sometimes removing the plants and 
then replanting them is necessary 
(Figure 3).

•	 About once every 5 to 10 
years, the media in the BoR will 
require replacement. Remove 
and replace the primary and 
secondary media layers, if the 
following occurs:

● If a non stormwater liquid 
spill (e.g., oil or paint) has 
entered the BoR device, 
replacement of the prefilter, 
primary, and/or secondary 
media bed to an appropriate 
depth is required.

● If routine replacement of the 
mulch and scraping of primary 
media no longer restores 
hydraulic capacity, then full 
media depth will need to be 
replaced.

https://fortress.wa.gov/ecy/ezshare/wq/tape/use_designations/BELLINGHAMpostGULD.pdf
https://fortress.wa.gov/ecy/ezshare/wq/tape/use_designations/BELLINGHAMpostGULD.pdf
https://fortress.wa.gov/ecy/ezshare/wq/tape/use_designations/BELLINGHAMpostGULD.pdf
https://fortress.wa.gov/ecy/ezshare/wq/tape/use_designations/BELLINGHAMpostGULD.pdf
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If primary and/or secondary media 
replacement is needed, material must 
meet POST media specifications.

Estimated Design Life
The non consumable structural 
components of the BoR device are 
designed to last up to 10 years or 
more before needing maintenance or 
replacement of internal and external 
components. 

2 SPU. 2021. City of Seattle Stormwater Manual: Appendix E – Additional Design Requirements and Plant Lists. 
City of Seattle, Seattle, Washington. 
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