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Where did the study come from?

~

MassDEP

L-E| cul—n erl: ._r LF-.-'I nr| nental Frotection

Title 5 Working Group

Determined need to validate the present set back
requirements between bottom of soil absorption system
and groundwater




MassDEP

ealth o Winssachusetbs

L-E| cul—n ent l_lel-.-'I"Dl mental Frotection

Study design

Determined with working group in consultations with DEP
staff including Dr. Oscar Pancorbo Division and Station
Director, Wall Experiment Station
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* Indelibly burned into the mind of nearly every person on
the planet resides the colorful illustration (although “colors”

used are subjective since at 50 nanometers in size, visible
light is far too long in wavelength to be sensitive to the
COVID-19 virus; it just passes through it. )
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* Indelibly burned into the mind of nearly every person on
the planet resides the colorful illustration (although “colors’
used are subjective since at 50 nanometers in size, visible

’

light is far too long in wavelength to be sensitive to the
COVID-19 virus; it just passes through it. )




One 200 nanometer
virus -

.

One 0.2-millimeter
grain of sand

X 22 ,OOO magnification

X 22,000 negitcation

15 feet







In general

< 100 virus particles
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10° - 10*! per gram of fecal
matter

Infective
Dose
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Viruses are many.




Picornaviridae (poliovirus, enterovirus,
coxsackievirus, hepatitis A virus, and echovirus),
Caliciviridae (norovirus, calicivirus, astrovirus,
and sapovirus), Reoviridae (reovirus and
rotavirus), Adenoviridae

(adenovirus), and Coronaviridae (coronavirus).

Just to name a few...






So, how do we determine the
appropriate separation distance
from the bottom of a soil disposal
area to groundwater ?




Create a series'of leaching trenches with the
range of potential separation distances of
interest, apply wastewater at prescribed
hydraulic loading rates and measure the virus
entrainment at each treatment by collecting

the drainage. T\



But which of the 100+ viru_ses
to measure? &

Phage viruses — harmless
analogues to pathogenic viruses
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Coliphage

If you think it's just a
phage you're going
through........

I't's more likely a phage
going through you

A F+coliphage B infect via
cell wall
ps
‘ somathic
infect via F-pili coliphage

Figure 5. Schematic representation of F-specific (or male-specific) coliphages, somatic
coliphages and their host cells. (A) F-specific coliphages infect host cells (e.g. E. coli ramp,
Salmonella typhimurium WG49) through the sex pili encoded by the F-plasmid. (B) Host strains of
somatic coliphages include E. coli (e.g. E. coli CN13) and related species which are infected through

the cell wall.

Source: https://publications.jrc.ec.europa.eu/repository/bitstream/JRC118219/final_jrc_tech_report_dwd__ 06.04.20 final_pdf%284%29.pdf
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Phage viruses (started /
off as one)creating a |
W hole in a “lawn” of
growing E.coli A
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Massachusetts Department of Environmental Protection
Virus Entrainment Study

Study Detalil

VIRUSES

* Male Specific Phages (MS-2)
 Somatic Phages

* Various animal (human) viruses

BACTERIA

* Escherichia coli
* Enterococcus sp.
* Fecal Coliform



Massachusetts Department of Environmental Protection
Virus Entrainment Study

Study Detail

2-FT

x 5 replicates

3-FT

x 5 replicates

4-FT

x 5 replicates

5-FT

x 5 replicates

Pressure
dosed

2-FT x 5 replicates

3-FT x 5 replicates

4-FT x 5 replicates

Total 35 replicates




Each Treatment

5,000 Gallon Precast Septic Tank Shim

to contain test cell replicates an brought to ground surface

Side long.
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1'x1'x5" trench

16.50

Each cell in impemwvious
liner seperately drained

(10f5)

7.50

nderdrain
(1 of 5)

/
erforated pipe

along bottom with
peastone blocking

layer







2FT GRAVTY FED

4 FTGRAVITYFED

TEW&TEH SUFPLY FIRAILER

EXISTING

4 FTPRESSUREDOSED

2FT PRESSURE-DOSED L







Sample replicate - gravity

- Gravity distribution trenches Flush
port
. =
C ~g"
Fiter =™ over (=9 _J Septic
fabric " ——— tank
B effluent
Double-washed o ot ta ta e ta N N e e ta e e e ta a _L _
+" aggregate
liner material o ASTM
overlapped into
preformed liner 033
pan '
Sand 2-3

2"pan-formed E 1

liner  —— /
piece 2 o
Double-washed ri
peastone £
Sampl i_ng point il 4" slotted PVC Pipe with endcap
and void

2" Bulkhead fitting

2" - 4" Eccentric transition



Sample replicate - LPD

Pressure distribution trenches

4.0000
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1.0000 |—

Filter =] Septic
fabric " tank
effluent
Double-washed
2" aggregate
liner material — ASTM
overlapped into
preformed liner C33
pan
Sand 2-4
7
2"pan-formed /
liner _—-/
piece o
Double-washed

peastone

Sampling point

and void 4" slotted PVC Pipe with endcap

2" Bulkhead fitting

2" - 4" Eccentric transition






Progress to date..... (December 2020)

 All test cells created, partially piped.

Pressure dose end cleanout

Ponding observation port

Under drain flush port
One of fifteen
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Progress to

(December 2020)

35 Dosing mechanisms
partially constructed
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What’s the most
remember?




