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 C.3 Construction Specifications for Bioretention, Sand Filters and Open Channels  
 
Sand Filter Specifications 
 
Material Specifications for Sand Filters 
 
The allowable materials for sand filter construction are detailed in Table 1. 
 
Sand Filter Testing Specifications 
 
Underground sand filters, facilities within sensitive groundwater aquifers, and filters designed to serve 
urban hot spots are to be tested for water tightness prior to placement of filter layers. Entrances and exits 
should be plugged and the system completely filled with water to demonstrate water tightness. 
 
All overflow weirs, multiple orifices and flow distribution slots to be field-tested as to verify adequate 
distribution of flows. 
 
Sand Filter Construction Specifications 
 
Provide sufficient maintenance access; 12-foot-wide road with legally recorded easement.  Vegetated 
access slopes to be a maximum of 10%; gravel slopes to 15%; paved slopes to 25%. 
 
Absolutely no runoff is to enter the filter until all contributing drainage areas have been stabilized. 
 
Surface of filter bed to be completely level. 
 
All sand filters should be clearly delineated with signs so that they may be located when maintenance is 
due. 
 
Surface sand filters shall be planted with appropriate grasses as specified in your local NRCS Standards 
and Specifications guidance. 

 
Pocket sand filters (and residential bioretention facilities treating areas larger than an acre) shall be sized 
with an ornamental stone window covering approximately 10% of the filter area.  This surface shall be  2” 
to 5” size stone on top of a pea gravel layer (3/4 inch stone)  approximately 4 to 6” of pea gravel. 
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Specifications Pertaining to Underground Sand Filters 
 
Provide manhole and/or grates to all underground and below grade structures.  Manholes shall be in 
compliance with standard specifications for each jurisdiction but diameters should be 30” minimum (to 
comply with OSHA confined space requirements) but not too heavy to lift.  Aluminum and steel louvered 
doors are also acceptable.  Ten-inch long (minimum) manhole steps (12” o.c.) shall be cast in place or 
drilled and mortared into the wall below each manhole.  A 5= minimum height clearance (from the top of 
the sand layer to the bottom of the slab) is required for all permanent underground structures.  Lift rings 
are to be supplied to remove/replace top slabs.  Manholes may need to be grated to allow for proper 
ventilation; if required, place manholes away from areas of heavy pedestrian traffic. 
 
Underground sand filters shall be constructed with a dewatering gate valve located just above the top of 
the filter bed should the bed clog. 

 
Underground sand beds shall be protected from trash accumulation by a wide mesh geotextile screen to be 
placed on the surface of the sand bed; screen is to be rolled up, removed, cleaned and re-installed during 
maintenance operations. 
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Table C-1  Sand Filter Material Specifications 
  

Parameter 
 
Specification 

 
Size 

 
Notes  

Sand 
 
Clean AASHTO M-6 or 
ASTM C-33 concrete sand 

 
0.02” to 0.04” 

 
Sand substitutions such as Diabase and Graystone #10 are not 
acceptable. No calcium carbonated or dolomitic sand substitutions are 
acceptable.  “Rock dust” cannot be substituted for sand.  

Peat 
 
Ash content: < 15% 
PH range: 5.2 to 4.9 
Loose bulk density 0.12 to 
0.15 g/cc 

 
n/a 

 
The material must be Reed-Sedge Hemic Peat, shredded, uncompacted, 
uniform, and clean. 

 
Underdrain Gravel 

 
AASHTO M-43  No. 67 

 
0.25” to 0.75” 

 
  

Geotextile Fabric (if required) 
 
ASTM D-751 (puncture 
strength - 125 lb.) 
ASTM D-1117 (Mullen Burst 
Strength - 400 psi) 
ASTM D-1682 (Tensile 
Strength - 300 lb.) 

 
0.08” thick 
equivalent 
opening size of 
#80 sieve 

 
Must maintain 125 gpm per sq. ft. flow rate.  Note: a 4” pea gravel layer 
may be substituted for geotextiles meant to separate sand filter layers. 

 
Impermeable Liner 
(if required) 

 
ASTM D 751 (thickness) 
ASTM D 412 (tensile strength 
1,100 lb., elongation 200%) 
ASTM D 624 (Tear resistance 
- 150 lb./in) 
ASTM D 471 (water 
adsorption: +8 to -2% mass) 

 
30mil 
thickness 

 
Liner to be ultraviolet resistant. A geotextile fabric should be used to 
protect the liner from puncture. 

 
Underdrain Piping 

 
ASTM D-1785 or AASHTO 
M-278 

 
6” rigid 
schedule 40 
PVC 

 
3/8” perf.  6” on center, 4 holes per row; minimum of 3” of gravel over 
pipes; not necessary underneath pipes 

 
Concrete (Cast-in-place) 

 
See local DOT Standards and 
Specs. 
f=c = 3500 psi, normal 
weight, air-entrained; re-
inforcing to meet ASTM 615-
60 

 
n/a 

 
on-site testing of poured-in-place concrete required: 
28 day strength and slump test; all concrete design (cast-in-place or pre-
cast) not using previously approved State or local standards requires 
design drawings sealed and approved by a licensed professional 
structural engineer. 

 
Concrete (pre-cast) 

 
per pre-cast manufacturer 

 
n/a 

 
SEE ABOVE NOTE  

Non-rebar steel 
 
ASTM A-36 

 
n/a 

 
structural steel to be hot-dipped galvanized ASTM A123 



Required Elements for Underground Sand Filters 

Conveyance 

Required Elements 
•  If runoff is delivered by a storm drain pipe or is along the main conveyance system, the filtering 

practice shall be designed off­line (see Appendix K). 
•  An overflow shall be provided within the practice to pass a percentage of the WQv to a stabilized 

water course. In addition, overflow for the ten­year storm shall be provided to a non­erosive outlet 
point (i.e., prevent downstream slope erosion). 

•  A flow regulator (or flow splitter diversion structure) shall be supplied to divert the WQv to the 
filtering practice, and allow larger flows to bypass the practice. 

•  Stormwater filters shall be equipped with a minimum 4" perforated pipe underdrain (6" is preferred) 
in a gravel layer. A permeable filter fabric shall be placed between the gravel layer and the filter 
media. 

•  Require a minimum 2’ separation between the filter bottom and groundwater. 

Pretreatment 

Required Elements 
•  Dry or wet pretreatment shall be provided prior to filter media equivalent to at least 25% of the 

computed WQv. The typical method is a sedimentation basin that has a length to width ratio of 1.5:1. 
The Camp­Hazen equation is used to compute the required surface area for sand and organic filters 
requiring full sedimentation for pretreatment (WSDE, 1992) as follows: 

•  The required sedimentation basin area is computed using the following equation: 

As = ­(Qo/W)•Ln (1­E) 

where:
As = Sedimentation basin surface area (ft 2 ) 
E = sediment trap efficiency (use 90%) 
W = particle settling velocity (ft/sec) 

use 0.0004 ft/sec for imperviousness (I) ≤ 75% 
use 0.0033 ft/sec for I > 75% 

Qo = Discharge rate from basin = (WQv/24 hr/3600s) 
WQv=Water Quality Volume(cf) 

This equation reduces to: 

As = (0.066) (WQv) ft 2 for I ≤ 75% 
As = (0.0081) (WQv) ft 2 for I > 75% 

Treatment 

Required Elements 
•  The entire treatment system (including pretreatment) shall be sized to temporarily hold at least 75% 

of the WQvprior to filtration. 
•  The filter media shall consist of a medium sand (meeting ASTM C­33 concrete sand). Media used for 

organic filters may consist of peat/sand mix or leaf compost. Peat shall be a reed­sedge hemic peat.



•  Bioretention systems shall consist of the following treatment components: A four foot deep planting 
soil bed, a surface mulch layer, and a six inch deep surface ponding area. Soils shall meet the design 
criteria outlined in Appendix H. 

Landscaping 

Required Elements 
•  A dense and vigorous vegetative cover shall be established over the contributing pervious drainage 

areas before runoff can be accepted into the facility. 
•  Landscaping is critical to the performance and function of bioretention areas. Therefore, a 

landscaping plan must be provided for bioretention areas. 

Maintenance 

Required Elements 
•  A legally binding and enforceable maintenance agreement shall be executed between the facility 

owner and the local review authority to ensure the following: 

­ Sediment shall be cleaned out of the sedimentation chamber when it accumulates to a depth of more 
than six inches. Vegetation within the sedimentation chamber shall be limited to a height of 18 
inches. The sediment chamber outlet devices shall be cleaned/repaired when drawdown times exceed 
36 hours. Trash and debris shall be removed as necessary. 

­ Silt/sediment shall be removed from the filter bed when the accumulation exceeds one inch. When 
the filtering capacity of the filter diminishes substantially (i.e., when water ponds on the surface of the 
filter bed for more than 48 hours), the top few inches of discolored material shall be removed and 
shall be replaced with fresh material. The removed sediments shall be disposed in an acceptable 
manner (i.e., landfill). 

•  A stone drop (pea gravel diaphragm) of at least six inches shall be provided at the inlet of bioretention 
facilities (F­6). Areas devoid of mulch shall be re­mulched on an annual basis. Dead or diseased plant 
material shall be replaced. 
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Figure 6.16  Underground Sand Filter (F-2) 


