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INTERPRETIVE MEMORANDUM
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	TO: 				Staff, OWTS Professionals
	FROM: 			Dan Hendershott
	SUBJECT: 			Sand Filters (Section 17.2.B)
MEMO NO.:			OWS_IM14-006
	EFFECTIVE DATE:	7.23.14
PURPOSE:   			To provide clarity in designing Sand Filters. This Memo super cedes 
OWS_IM14-003. 
_____________________________________________________________________________________________

Background
For the purposes of reducing confusion in sizing Unlined Sand Filters (17.2.B.3) and Mounded Sand Filters (17.2.B.4), the following interpretive memo is provided.


Regulation References 
Section 17.2.B.1.e.(i) states, “When receiving wastewater that meets TL1 treatment level, a maximum sand filter application rate of 1.0 gpd/ft2 must be used.”

Section 17.2.B.3.c states, “An unlined sand filter is to be sized based on Section 17.2.B.1.e.(i) or the long-term acceptance rate of the receiving soil for TL3, whichever results in the larger area.”

Section 17.2.B.4.c states, “The treatment level for mounded sand filters is TL2 and does not need an additional two (2) feet, as unlined sand filters do.”

Section 17.2.B.4.e states, “The gravel area and linear loading rate must be determined from the loading rate for the soil type under the mound and the slope of the site.”


Application
Unlined Sand Filters
The intention of 17.2.B.1.e.(i) is for sizing the sand portion.  The LTAR chosen is based on the soil type of the sand, not the native soil. Because the sand material is defined in 17.2.B.1.a, the application rate will always be 1.0 gpd/ft2 unless the designer chooses to be more conservative.

Section 17.2.B.3.c describes sizing of the basal portion of an Unlined Sand Filter when it states, “…the long-term acceptance rate of the receiving soil for TL3…”.  The LTAR chosen is based on the native soil type.

It might be easiest to explain the intent of this wording by considering a design for a lined sand filter (17.2.B.2) followed by a separated STA.  In this case of the lined sand filter sizing is based on the sand (generally 1.0 gpd/ft2).    

If the effluent then went on to be applied to a STA, a TL3 effluent quality would now exist so the STA is sized based on the native soil type receiving TL3 effluent (Appendix C).

In the case of designing an Unlined Sand Filter, the sand filter is on top of the STA so they are one-in-the same.  It is important not to undersize either portion.  If the native soils are a type 1, they can accept 1.4 gpd/ft2.  However, using 1.4 gpd/ft2 would undersize the sand portion so a 1.0 gpd/ft2 is used.  Footnote #4 in Appendix C attempts to clarify this.

Mounded Sand Filters
The intention of 17.2.B.1.e.(i) is for sizing the sand portion.  The LTAR chosen is based on the soil type of the sand, not the native soil. The top of the sand in a mound is sized using this method.

The intention of 17.2.B.4.c and 17.2.B.4.e is for sizing the basal area of the sand. The effluent at the bottom of the sand is TL2 so this column of Appendix C is used.  Engineers are encouraged to carefully consider the linear loading rate of the receiving soil when establishing the basal area layout of the sand. 

Each portion of a mound is to be sized independently and the slope of the sand is dictated by the difference in these two sizes.  


Conclusion/Summary
Unlined Sand Filters (17.2.B.3) are to be sized based on the LTAR of the native soil for TL3 but must not be greater than 1.0 gpd/ft2.  

Mounded Sand Filters (17.2.B.4) are to be sized using an LTAR of 1.0 gpd/ft2 for the top of the sand and a TL2 application rate for the native soil for the basal area of the sand.


Example 1 
OWTS Type:	TL1 effluent to Mound (Pressure distribution to bed)
Soil Type: 	3
Bedrooms:	4 (600 gpd)

Top of sand	Flow	  =	600 gpd		  =	600 ft2 X 1.0(table 16-1)  =  600 ft2
LTAR		1.0 gpd/ft2

	Basal area	Flow__	  =	600 gpd/ft2__	  =	1200 ft2 X 1.0(table 16-1)  = 1200 ft2
		LTAR		0.5 gpd/ft2
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Example 2
OWTS Type:	TL1 effluent to Unlined Sand Filter (Pressurized distribution to bed)
Soil Type: 	0 or 1
Bedrooms:	4 (600 gpd)

Flow	  =	600 gpd		  =	600ft2  X  1.0(table 16-1)  =  660 ft2
LTAR 		1.0 gpd/ft2


Example 3
OWTS Type:	TL1 effluent to Unlined Sand Filter (Pressurized distribution to trenches)
Soil Type: 	4
Bedrooms:	4 (600 gpd)

Flow	  =	600 gpd		  =	2000ft2  X  0.8(table 16-1)  =  1600 ft2
LTAR 		0.3 gpd/ft2


Example 4
OWTS Type:	Lined sand filter (Pressurized distribution to bed) to gravel STA (non pressurized distribution to bed)
Soil Type:	1
Bedrooms:	4 (600 gpd)

Lined Sand Filter Sizing

Flow	  =	600 gpd		  =	600ft2 X 1.0 (table 16-1) = 600ft2
LTAR 		1.0 gpd/ft2

STA Sizing

Flow	  =	600 gpd		  =	428ft2   X  1.1(table 16-1)  =  471ft2
LTAR 		1.4 gpd/ft2

*When applying Lined Sand Filter effluent (or other HLT effluent) to an Unlined Sand Filter or Mound see 17.2.B.1.e.ii.  The sand portion is now sized as a Type 1 soil receiving TL2 – TL3N effluent, dependent on what technology is used. 

**Dispersal of effluent to the surface of sand filters must be by a pressurized distribution system. (17.2.B.1.d.i)
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