Task B.10 Acceptance of System by Owner Report BHS-3

Conclusion of BHS-3 system monitoring occurred December 17, 2014. At that time, the homeowner
indicated interest in keeping the experimental system and requested that we propose a long term
maintenance entity. Therefore, an O&M manual was developed for the system (included as Attachment
A) and a site visit on January 29, 2015 was arranged with Total Septic Services to go over the O&M
manual and have them provide a maintenance contract proposal to the homeowner. A letter was sent
February 9, 2015 (Attachment B) to the homeowner which outlined the FDOH requirements to leave the
experimental system in place: (1) biennial operating permit (2) maintenance entity agreement [proposal
from Total Septic was included] (3) execute and record in the public property records written notice
(wastewater affidavit). The homeowner had not made a final decision on keeping the system as of the
June 301, 2015 FOSNRS contract end date, but the following summarizes additional Hazen activities to
try to resolve the system ownership issue:

e April 24, 2015 Hazen met with Seminole County DOH to discuss the three experimental systems
installed in Seminole County acceptance requirements and procedures. Hazen performed a
system check.

e April 29, 2015 Conference call with homeowner, Elke Ursin (FDOH) and Hazen to discuss moving
forward with homeowner acceptance of the system.

e May 6, 2015 Hazen performed O&M walk-through with the homeowner. Task C site close-out;
groundwater wells were abandoned or left in place. Homeowner requested that the hydraulic unit
box enclosure be replaced with a larger box.

e May 13, 2015 Total Septic visited the site to be able to provide an estimate for the hydraulic unit
box enclosure replacement.

e May 21, 2015 Homeowner contacted Hazen that there was ponding in the BIO zone. Hazen met
Total Septic at the site to fix and check the system. The feed line connection to a BIO zone drip
line was fixed.

e June 4, 2015 Hazen met with another local septic contractor, Chris Brown, to go over the O&M
manual, request a maintenance contract proposal, and hydraulic unit box enclosure installation
proposal.

e June 8, 2015 Hazen ordered a new hydraulic unit box enclosure from HD Supply.

e June 18, 2015 New hydraulic unit enclosure delivered to BHS-3 site.

e June 30— July 1, 2015 Chris Brown installed the new enclosure.

e July 2, 2015 Hazen checked the box installation and system. Homeowner indicated he wished to
further discuss system acceptance/non-acceptance with FDOH.
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1.0 Introduction

This Operation and Maintenance (O&M) Manual describes the procedures that should be
followed for proper operation and maintenance of the two-stage biofiltration passive
nitrogen reduction system (PNRS) installed as part of the Florida Onsite Sewage Nitrogen
Reduction Strategies Study (FOSNRS) at ||l I o owood, FL 32779.
The nitrogen reducing onsite treatment system for the single family residence was
installed in July 2013.

2.0 System Components and Operation

The two-stage PNRS system is configured as illustrated in Figure 1. A flow schematic of
the system is shown in Figure 2. The complete as-built system drawings are included in
the attached Appendix A.

The two-stage PNRS system operates on a two-step process for nitrogen reduction. The
first step is called nitrification, where most nitrogen is converted from organic and
ammonia forms to nitrate, NO3. This step requires oxygen and is completed in the Stage
1 Biofilter, which is a completely drained, unsaturated area filled with sand media. The
media pores are air filled, and as the septic tank effluent (STE) percolates through this
media the biological process nitrification occurs in which ammonia is oxidized to nitrite and
nitrite is oxidized to nitrate. The second step in the process train is called denitrification,
where most of the nitrate that is formed in the first step is converted to nitrogen gas. This
step does not require oxygen and is completed in two areas: Stage 2a which is the
lignocellulosic (wood product) and sand mixture layer below the Stage 1 biofilter and Stage
2b the elemental sulfur media tank. The media pores are filled with water, and as the
Stage 1 effluent percolates through the lignocellulosic and sulfur media the biological
process denitrification occurs in which nitrate is reduced to nitrogen gas.

The B-HS3 system consists of a 1,500 gallon two chamber concrete primary tank; 600
gallon concrete STE dose tank; a two zone drip system: 1) STE drip Zone - Stage 1 lined
drip area that receives primary effluent and 2) BIO drip Zone that receives treated effluent
from the Stage 2b biofilter; and a 1,050 gallon concrete Stage 2b saturated biofilter tank.

Household wastewater enters the 1% chamber of the primary tank and exits the second

chamber as septic tank effluent through an effluent screen into the STE dose tank. The
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STE dose tank contents are pumped through the drip system hydraulic unit and
discharged to the STE Zone - Stage 1 drip system. Effluent is dispersed above an 18-
inch layer of mound sand (slightly limited sand) and proceeds downward through the sand
media where nitrification occurs. Underlying the sand is a 9-inch layer of lignocellulosic
and sand media mixture (Stage 2a) above a 30-mil PVC liner where there is the potential
for denitrification to occur prior to the Stage 2b biofilter. The liner effluent is conveyed to
the bottom of the Stage 2b biofilter containing elemental sulfur reactive media and flows
upward through the media for additional treatment. The Stage 2b biofilter contains 12-
inches of elemental sulfur mixed with oyster shell media. The outlet is above the media;
therefore, denitrification occurs in the saturated environment. The denitrified effluent is
pumped through the drip system hydraulic unit and discharged to the BIO Zone — the
treated effluent drip irrigation system. The treated effluent is discharged to the natural
soil. A flow schematic of the system is shown on Figure 2.

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 5
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Figure 1
Plan view of System Layout
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2.1 Primary (septic) tank

The primary (septic) tank is a 1,500 gallon two chamber concrete tank with plastic manhole
covers for access to both chambers (see Figure 3). The sewer pipe from the house was
plumbed into the 4’D (diameter) inlet. Household wastewater enters the 1% chamber of
the septic tank and exits the second chamber as septic tank effluent (STE) through an
effluent screen into the STE dose tank. The effluent screen is a Polylok™, PL-68 (see
Figure 4 and Appendix B).

: Septic tank outlet &
effluent screen access

ma%tank
b RN TS AT

I 'NL 2 e
Figure 4
Primary tank effluent screen
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2.1.1 Primary (septic) Tank Maintenance

Septic Tank: The EPA recommends that the septic tank should be pumped at least every
3 to 5 years (EPA, 2002), depending on use and solids build-up. This can be handled by
a licensed septic system contractor or the maintenance provider for the system.

Effluent Screen: The effluent screen is a Polylok™, PL-68 (see Appendix B) and will
require maintenance every 6 months. This maintenance period could be extended if the
screen does not show significant solids build up after 6 months. The effluent screen is
removed from the outlet tee by grabbing the red handle at the top and twisting up (Figure
5). The effluent screen should be cleaned with a hose, inside the tank, to remove any
solids captured on the screen.

;. wash solids off
screen with hose
into tank

Figure 5
Effluent screen removal

2.2 STE dose tank

The STE dose tank is a 600 gallon concrete tank with one plastic manhole cover for access
(see Figure 6). Septic tank effluent flows by gravity into the STE dose tank via the 4’D
inlet. The discharge pipe is connected to the effluent pump. Four mechanical float
switches (see Figure 6) were installed to maintain the effluent level in the STE dose tank
and are attached to a float tree installed in the STE dose tank and connected to the control
panel. The height of the floats is adjustable.

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 9
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(4) mechanical float
| switches

Figure 6
STE dose tank

2.2.1 STE Dose Tank Maintenance

STE Dose Tank: It is recommended that the STE dose tank be pumped out at the same
frequency as the septic tank.

Mechanical Float Switches: The pump and float switches should be checked every six
months and immediately if the control panel signals an alarm condition.

2.3 Centrifugal Pump

Both the STE dose tank and Stage 2b biofilter tank discharge pipes are connected to the
effluent centrifugal pump shown in Figure 7. The centrifugal pump is a 1.5 HP, 77 gpm,
230V, 1 phase STA-RITE™ DHG (see Appendix C). There are two solenoid valves (see
Appendix D) installed ahead of the pump which control the source tank that the pump pulls
from to send to the drip system hydraulic unit. The STE dose tank solenoid valve 6 is
located inside the pump enclosure (Figure 7) and the Stage 2b biofilter solenoid valve 7
is located outside of the pump enclosure in a valve box cover (Figure 7).

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 10
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STE dose tank
solenoid valve 6

Stage 2b biofilter
solenoid valve 7

Figure 7
Pump and enclosure

2.3.1 Pump Operation

The pump is controlled by a timer to periodically dose the two zones of the drip system.
The system controller allows for a timed pump cycle which can be overridden if the effluent
levels are too low or too high in the source tank. If the floats indicate a low effluent level
in the tank, the timed cycle is turned off to protect the pump. If the floats indicate a peak
effluent tank level, then the pump cycles faster (the off cycle time is reduced) until the
water level reaches the optimal range. An alarm will indicate if the water level goes above
a critical high effluent tank level.

The household potable water use is recorded via a water meter (Meter 1) located in the
front yard near the street in a valve box which includes indoor and outdoor water use. The
household has a separate irrigation well which supplies the irrigation system; however the
metered potable water use includes filling the pool, car washing, etc. Meter 1 readings
can be used to track potable water use which can assist during a high level alarm
condition.

Redundant Off (RO) Float: The water level must be high enough to overcome the
“‘Redundant Off” (first float) in order for the pump to be permitted to run. The RO float is
located near the bottom of the tank. The low water safety float switch (RO float) is normally
in the up position to assure enough water is in the source tank (STE dose tank and Stage
2b biofilter tank).

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 11
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Dose Enable (EN) Float: When the water level rises high enough to overcome the
(standard dose enable, 2" from the bottom float) and the time clock has timed out the
preset time delay of 180 minutes or 3 hours (standard rest between dosing cycles) the
pump will activate and the lead zone is dosed. The pump will continue to run for the length
of time set for the pump runtime (both zones are currently set at 370 seconds or 6.17
minutes). The pump will remain off until the internal time clock again times out the preset
time delay (Standard Rest = 180 minutes) after which the pump will activate (as long as
the EN float is still in the up position) and will run until the pump run timer finishes timing
out. This process will repeat until the water level drops below the EN float and the pump
run timer has timed out. The controller automatically alternates between the two zones.

PEAK Float: The control system is equipped with a “Peak Dose Enable” circuit to manage
peak flows and excess water use. If the rising water activates the PEAK float (3™ from the
bottom), the preset time delay changes to the Peak Rest which is set at 60 minutes or 1
hour. When the peak circuit has been deactivated (Peak float is in the down position), the
normal pumping cycle will resume.

High Level (HI) Float: If the water level rises enough to overcome the high level (4" from
the bottom) float, the audiovisual alarm will activate. The audio portion of the alarm may
be silenced by pressing the Test-Normal-Silence switch (located on the outside of the
control panel) to the silence position (see Section 2.10). The alarm circuit will auto reset
when the HI float returns to its normal (down) position. Since a high water level condition
can be caused by pump failure, excess infiltration, or an unusually large peak water use,
the owner should call the maintenance entity to determine the cause of the alarm.

For the pump to be automatically actuated, the pump switch must be on "auto”. The pump
may also be operated in the "manual” position by flipping the switch inside the control
panel to the “MAN” position (see Section 2.10). However to run the pump in the manual
position, a source tank and zone should also be placed in manual after confirming there
is enough water in the associated source tank (EN float is in the up position).

2.3.2 Pump maintenance

The pump and float switches should be checked during each maintenance site visit and
immediately during an alarm condition. The pump should be checked to confirm that the
target dose volume is being delivered to each of the drip zones. The volume and flowrate
can be checked using the combined pumped flowmeter (Meter 2) located in the hydraulic
unit (see Figure 8) following the hydraulic unit disc filters prior to the split between the two

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 12
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zones. Meter 2 records the cumulative pumped flow in gallons pumped from both the STE
dose tank and Stage 2b biofilter tank. Therefore, the measurement of Meter 2 includes
both the STE flow from the household and the treated effluent flow from the Stage 2b
biofilter. The flowrate during a dose can be monitored during the dose cycle with a
stopwatch using Meter 2 to determine the gallons per minute.

STE Zone — from STE dose tank = 4.8 gpm
BIO Zone — from Stage 2b biofilter = 3.9 gpm

Combined pumped
| flow meter (Meter 2)

0:\44237-001R004\Wpdocs\Report\Final

Figure 8
Combined pumped flow meter (Meter 2)

Meter 2 can also be used to determine the total volume dosed during a dose cycle using
the calculation below:

(Meter 2 reading after dose — Meter 2 reading before dose) = Dose Volume

STE Zone - from STE dose tank = ~30 gallons per dose cycle
BIO Zone — from Stage 2b biofilter = ~24 gallons per dose cycle

The pump manual (see Appendix C) states that little or no maintenance to the pump is
required other than possible replacement of shaft seal after a reasonable period of

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 13
B-HS3 O&M MANUAL HAZEN AND SAWYER, P.C.



0:\44237-001R004\Wpdocs\Report\Final

May 2015

operation. Also it is recommended to lubricate the motor according to the motor
manufacturer’s instructions.

Float switch operation should be checked in the control panel (see Appendix E and F),
and the reading on the controller LCD screen should accurately register the float positions
in the STE dose tank and Stage 2b biofilter being in the up or down position (see Figure
9 controller screen shots).

STETAMK STATUS RO Float (bottom) = Redundant off float typically “Up”
BOFLOAT Float U EN Float (2"%) = Dose enable float “Up”, pump will dose at
EMFLOAT Float Up standard rest time interval
FEAK FLOAT Flaat Up PEAK Float (3) = Pump will dose at peak rest time interval
HILEWEL FLOAT = Float U HI Level Float (4™ = high water level alarm

BIO TAMK STATUS
ROFLOAT Floax Ug
EMFLOAT Floak Ll

FEAK FLOAT Float Up
HILEVEL FLOAT = Floatug

Figure 9
Float switch registers, screen shots of controller

24  Hydraulic Unit

As previously discussed, the B-HS3 system includes a 2-zone Perc-Rite™ drip system
which incorporates filtration, time, and level controlled application of effluent to the two
drip distribution zones. The system is operated by a controller, which is activated by level
sensing devices (mechanical differential float switches) located in the STE dose tank
(source tank for STE Zone) and Stage 2b biofilter (source tank for BIO Zone). When
activated by a rising level of effluent in the source tank, the controller will enable the
dispersal cycle as dictated by the time clock. The effluent is pumped through 100-micron

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 14
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disc filters located inside the hydraulic unit (see Figures 10 and 11) and then to the
applicable drip dispersal zone (depending on the source tank).

Figure 10
Hydraulic Unit Location

The disc filter backflushing schedule is triggered at the beginning of each dose cycle. The
backflushing sequence is as follows. One filter valve closes, thus blocking the flow of
unfiltered effluent to that filter. After a short delay, the other flushing valve opens, thereby
backflushing the unused filter. The accumulated impurities discharge back into the primary
tank. The closing and opening procedure of the filter and back flush valves (valves 1a,
1b, 2a and 2b) causes a change of flow within the unit to provide effluent from one filter to
backflush the other filter. The backflush procedure lasts approximately fifteen seconds
then the backflushing valve (1b and 2b) closes. Only after the first filter has completed its
backflushing cycle, will the second filter begin its cycle of backflushing in the same manner
as the first. Effluent will then be pumped through clean disc filters, then through the
combined pumped flow meter (Meter 2) and finally through the zone valves (STE Zone
valve 3 or BIO Zone valve 4) to the associated drip field supply line.

2.4.1 Hydraulic Unit maintenance

As described above, the disc filter system incorporates automated cleaning which is
dependent on multiple solenoid valves opening and closing (see Figure 11 and Table 1).
Therefore, if a solenoid valve fails, the automated cleaning sequence cannot occur.

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 15
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During system start-up, a few of the solenoid valves had issues because of construction
debris being lodged in the diaphragm of the valve (see Appendix D for solenoid valve tech
sheet). As a result, a disc filter backflush solenoid valve coil failed and would not open.
Following system troubleshooting, the cleaning of the diaphragm and installation of a new
coil, the system required very little maintenance. Using the troubleshooting guide provided
in Appendix G, a determination can be made if a solenoid coil needs to be replaced.

Filter inlet, valve 1a

Filter backflush, valve 1b Zone Return Valve 5
(opens for field flush
Filter 1 events)

BIO Zone
Valve 4

STE Zone
Valve 3

Filter 2

Filter backflush, valve 2b

Filter inlet, valve 2a

Figure 11
Hydraulic Unit
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As discussed, there are a total of nine solenoid valves in the system summarized in Table
1. Seven solenoid valves are located inside the hydraulic unit and two valves are installed
ahead of the pump (see Section 2.3). The solenoid valves have normally closed (NC)
coils but some have two red wires (Figure 12) and others have an orange and blue wire
(Figure 13). It is important to replace a failed coil with a similar wiring coil.

Table 1
Solenoid Valves
|\I|I3 Valve ID Coil Type Description
la Filter 1 Inlet Valve la S-390-3-D, 24 VAC NC | Solenoid valve opens for flow to
(blue/orange wires) filter 1
1b Filter 1 Backflush S-390-2-R, 24 VAC NC | Solenoid valve opens for filter
Valve 1b (red/red wires) backflushing
2a Filter 2 Inlet Valve 2a S-390-3-D, 24 VAC NC | Solenoid valve opens for flow to
(blue/orange wires) filter 2
2b Filter 2 Backflush S-390-2-R, 24 VAC NC | Solenoid valve opens for filter
Valve 2b (red/red wires) backflushing
3 STE Zone Valve 3 S-390-2-R, 24 VAC NC | Solenoid valve opens for STE Zone
(red/red wires) dosing from STE dose tank
4 BIO Zone Valve 4 S-390-2-R, 24 VAC NC | Solenoid valve opens for BIO Zone
(red/red wires) dosing from Stage 2b tank
5 Zone Return Valve 5 S-390-2-R, 24 VAC NC | Solenoid valve opens during a field
(red/red wires) flush dose maintenance cycle
(either zone), returns flow to
primary tank
6 STE dose tank S-390-2-R, 24 VAC NC | Ahead of pump, opens to allow
Valve 6 (red/red wires) pump suction from STE dose tank
7 Stage 2b biofilter Ahead of pump, opens to allow
Valve 7 S-390-2-R, 24 VAC NC pump suction from Stage 2b biofilter
(red/red wires) tank
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The disc filters in the hydraulic unit should be opened and visually inspected for proper
operation. Replacement filters are shown in Figure 14.

- —— T— -
S~ : L
§ ! il \//L
N ) A
2 o
_ <
f J
) .

Figure 14
Disc Filter

2.5 DripLine

The drip field supply lines convey the effluent to the drip absorption zone that is being
dosed where it is discharged below the soil surface through pressure compensating self-
cleaning drip poly-tubing emitters (see Appendix H). The emitters are located every two
feet in the tubing and emit 0.65 gallons per hour per emitter. The drip feed and return
lines for each zone have an air release valve (four total) housed in a small valve box at
the highest point of the manifold pipe (see Figure 1). The valve will close when the water
pressure arrives at the valve during each dose. The air release valve allows air to reenter
the tubing after each dose to allow the drip tubing to drain.

2.5.1 Drip Line maintenance

The dripper lines are automatically scoured (during field flushing) every 14 days. This
function is activated by the controller, which opens the field flush valve (zone return valve
5, see Figure 11), thus allowing the flushed effluent to be returned to the primary tank. A

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 19
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manual field flush cycle should be activated during the site visit after verifying that the
source tank dose enable float is in the up position, then: (1) placing the desired Zone
switch to manual (2) placing associated source tank switch to manual (3) placing the zone
return valve in manual (4) placing pump switch to manual. See Section 2.10 for switch
locations within the control panel.

2.6  Stage 1 biofilter (STE Zone)

The STE dose tank effluent is pumped through the drip system hydraulic unit and
discharged to the Stage 1&2a drip system (STE Zone). As depicted in Figure 1, the Stage
1 drip system (STE Zone) consists of a drip supply feed line on the north end of the STE
Zone area with 25 laterals running north/south clustered into 5 runs (130 linear feet runs)
for a total of 650 linear feet of drip line covering a 728 SF area. The drip return line runs
on the south and east side of the STE Zone area and returns to the hydraulic unit. The
feed line and return line were installed with air release valves (see Figures 1 and 15). In
the STE Zone drip area, wastewater percolates downward through an 18-inch layer of
unsaturated sand. The unsaturated pore spaces in the Stage 1 media will allow air to
reach microorganisms attached to the media surfaces, enabling aerobic biochemical
reactions to occur. The significant target reactions are aerobic oxidation (by
microorganisms that oxidize organic material and reduce biochemical oxygen demand),
hydrolysis and ammonification (releasing ammonia), and nitrification (biochemical
conversion of ammonia to nitrate and nitrite). Of particular interest are the organic and
ammonia nitrogen concentrations in first stage effluent (which should be low), as well as
nitrate and nitrite (which should be high).

Underlying the sand is a 9-inch maximum thickness layer of Stage 2a media mixture of
50% lignocellulosic (see Appendix 1) and 50% sand placed above the 30 mil PVC liner.
The lignocellulosic media is a supplemental carbon source for denitrification, a blended
urban waste wood from Mother's Organics, Inc., Thonotosassa, FL. Two observation
ports installed with the bottom on the liner can be used to determine the water level within
the lined area. The Stage 1&2a biofilter drip system area was prepared by grading a V-
shape so that effluent would collect on the liner and flow to the center where a perforated
pipe within a gravel underdrain conveys the effluent by gravity to the Stage 2b
denitrification tank through a pipe boot within the liner.
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STE Zone Feed
Air Release Valve
1 Box

Pump

STE Zone Return Air
Release Valve 2 Box

Figure 15
Stage 1&2a biofilter (STE Zone)

2.6.1 Stage 1 Biofilter Maintenance

The Stage 1 biofilter drip area should be checked for soggy, saturated conditions. If
soggy/saturated conditions are present, the area should be checked for drip line failure,
blow out areas, etc. Clogging of the filter surface will occur (a black biomat will form) which
will slow infiltration. If the surface remains ponded between doses, insufficient aeration of
the media will occur, lowering the effluent quality and life of the system. If the surface
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remains ponded between doses, the air release valves should be checked for proper
operation (closing at the start of the dose cycle). If continued ponding persists the drip line
in the area of the ponding should be investigated.

2.7  Stage 2b Biofilter

The Stage 1&2a effluent is conveyed to a Stage 2b biofilter which is a concrete 1,050
gallon single-chamber tank with two plastic manhole covers for access (see Figure 16).
The purpose of this tank is to hold the Stage 2b elemental sulfur reactive media mixture
(Appendix I) for additional treatment (denitrification). Wastewater flow is in an upward
direction through the 12-inches of 90% elemental sulfur (99% pastille-shaped elemental
sulfur GreenSun™ ES-99) and 10% oyster shell media (Remington Feed) mixture. Two
stainless steel drivepoint samplers were installed for vertical profile sampling.

A 4"D outlet pipe was installed with an intake screen, a section of perforated pipe (see
Figure 17) installed above the media. The 4”D outlet is connected to the pump suction
line.

Stage 2b biofilter
access covers

Figure 16
Stage 2b biofilter access
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Figure 17
Stage 2b biofilter

2.7.1 Stage 2b biofilter maintenance

The Stage 2b biofilter should require little maintenance. The reactive media (elemental
sulfur) is eventually consumed and must be replenished. Also the water level within the
tank should be checked to be sure it is above the intake line but below the high level
float.

2.8 Treated Effluent Drip Area (BIO Zone)

The Stage 2b biofilter tank effluent is pumped through the drip system hydraulic unit and
discharged to the Treated Effluent drip system (BIO Zone). The Treated Effluent drip
system (see Figure 18) consists of a drip supply feed line on the north and east end of the
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BIO Zone area with 18 laterals running north/south and east/west in a L-shape clustered
into 2 runs (267 linear feet runs) for a total of 534 linear feet of drip line covering a 615 SF
area as depicted in Figure 1. The drip return line also runs on the north and east side of
the area to the hydraulic unit. The feed line and return lines were installed with air release
valves (see Figure 1). In the BIO Zone - treated effluent drip area (Figure 19), the Stage
2b effluent percolates downward through sand. Three groundwater monitoring wells (see
Figure 1) were installed for monitoring in the treated effluent drip area with the top of the
screen located two feet below the drip emitters.

.
Figure 18
Treated Effluent Drip Area (BIO Zone)

>

Figure 19
Treated Effluent Drip Area (BIO Zone)
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The treated effluent flow meter (Meter 3) is located on the treated effluent drip system
(BIO Zone) feed line near the hydraulic unit (see Figure 20). Meter 3 records the
cumulative flow in gallons pumped from the Stage 2b biofilter tank to BIO Zone.

Treated effluent flow
meter (Meter 3)

WAMETER |

MADE IN ISRAEL Hydraulic Unit

x10
"0

Flowmeter reading = 66,070.4 gallons

Figure 20
BIO Zone - Treated Effluent Flow Meter (Meter 3)

2.9 Flow Calculations

The daily wastewater volume supplied to the passive nitrogen removal system is the
volume that is pumped to the lined Stage 1&2a biofilter (STE Zone); it is calculated by the
difference between the readings of Meter 2 and Meter 3. This calculation does not account
for water entering or leaving the Stage 1&2a biofilter (STE Zone) through hydrologic
processes such as precipitation, irrigation, and evapotranspiration.

Flow calculations using the metered data:

Combined pumped flow = Meter 2

Treated effluent flow (BIO Zone) = Meter 3

Stage 1&2a biofilter wastewater flow (STE Zone) = Meter 2 — Meter 3
Additional STE Zone inputs/outputs = Meter 3 - [Meter 2- Meter 3]
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The average household potable water use since the PNRS system start-up through
December 2014 was 116.6 gallons per day with periods of higher and lower flows. Since
the PNRS system start-up, the average combined pumped flow (flow to the Stage 1&2a
drip system and treated effluent drip system) was 282.6 gallons per day, the average
calculated Stage 1&2a drip system (STE) flow was 145.3 gallons per day and the average
treated effluent drip system (Stage 2b biofilter effluent) flow was 137.2 gallons per day.
The calculated Stage 1&2a drip system (STE) flow includes pumped water used for field
flushing of the drip lines, which is returned to the septic tank after flushing. This is the
reason that the calculated STE flow is considerably higher than the flow measured by the
household potable water meter. Actual system treated flow is closer to the potable water
meter flow value.

The difference between the flow to the Stage 1&2a drip system (STE) and the treated
effluent drip system (Stage 2b biofilter effluent) are due to water inputs and outputs. Water
inputs include precipitation, applied STE, and any lawn irrigation water collected in the
Stage 1&2a lined area. Water outputs include evapotranspiration. Higher treated effluent
flow (water inputs) are likely attributed to precipitation and irrigation water collected in the
lined area. Higher Stage 1&2a flow (water outputs) is likely attributed to
evapotranspiration.

2.10 Control Panel

The control panel (Figure 21) houses the system controller (see Figure 22) which allows
for a timed pump cycle which can be overridden if the effluent levels are too low or too
high in the pump tank. An audio-visual alarm will indicate if the water level goes above a
critical level.

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 26
B-HS3 O&M MANUAL HAZEN AND SAWYER, P.C.



0:\44237-001R004\Wpdocs\Report\Final

May 2015

Alarm light

Test-Normal-Silence
switch

Figure 21
Control Panel Exterior

The controller data is accessed on the LCD screen (see Figure 22) which provides system
status, cumulative cycles, cumulative field flushes, runtime data and alarms. Appendix F
provides screenshots of the controller screens. The switches (Table 2) along the right
side of the interior should be placed in the “Auto” position during normal operation.
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LCD screen

DOSE PUMP switch

Power meter 85 Nk B = BACKFLUSH switch
N gof L " (Valve 1b & 2b)

ZONE RETURN switch
(Valve 5)

k/ ! Y wr STE Zone switch (Valve 3)

(7
/’;lllll{

Various fuses e _ \
~ LM I : 3 BIO Zone switch (Valve 4)

BIO TANK switch,
(Valve 7)

STE TANK switch,
(Valve 6)

Figure 22
Control Panel Interior
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Table 2
Control Panel Switches
Switch . Switches _
from Switch ID Left — Middle - Right Description
the Top
1 Turns pump on/off

DOSE PUMP | HAND — OFF - AUTO

2 Opens disc filter backflush valves

1 = Solenoid Valve 1b, manual open
BACKFLUSH | 1-AUTO -2 AUTO — automatic operation
2 = Solenoid Valve 2b, manual open

3 ZONE Solenoid valve 5 opens for field flush
RETURN HAND — OFF - AUTO |/ i flow to primary tank
4 79_STE HAND — OEE - AUTO Solenou_j valve 3 opens for flow to STE
Zone drip system
5 21-BIO HAND — OEE - AUTO Solenoid valve 4 opens for flow to BIO

Zone drip system

Solenoid valve 7 opens to allow pump

6 BIO TANK HAND — OFF - AUTO | suction from BIO tank (Stage 2b biofilter
tank — treated effluent)

Solenoid valve 6 opens to allow pump
suction from STE dose tank

7 STE TANK HAND — OFF - AUTO

HAND
AUTO

manual operation for troubleshooting
automatic operation for normal operation

3.0 Maintenance and Monitoring

The treatment system is relatively passive and should require little maintenance.
Performance verification and monitoring should be performed routinely, as required by
permitting agencies. The sulfur media is reactive and therefore must be replenished (see
Appendix I). The media life is currently estimated as 20+ years of operation. Sulfur media
replacement can be easily performed through the access manholes illustrated in Figure
14. Training videos on various system components can be viewed here:

http://www.americanonsite.com/american/trainingmovies.html

The monitoring equipment (summarized in Table 3) used during maintenance and/or
monitoring are protected by valve box covers. The equipment locations on the site plan
are shown in Figures 23 and 24.
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Table 3
Maintenance and Monitoring Equipment
ID Name General Distance (feet) from A, B, Cor D
Location (see Figure 23 & 24)

A B C D!
ARV-1 | Air Relief Valve 1 STE Zone — north 55.4 46.7
ARV-2 | Air Relief Valve 2 STE Zone — south 33.2 19.3
ARV-3 | Air Relief Valve 3 BIO Zone —north 31.0 41.2
ARV-4 | Air Relief Valve 4 BIO Zone — south
LY-03 Suction Lysimeter 3 BIO Zone 27.4 38
OP-N Observation Port - STE Zone 543 514

North
OP-S Observation Port - STE Zone 256 17.8
South
Pz-07 Groundwater well 7 BIO Zone 32.6 9.7
Pz-08 | Groundwater well 8 BIO Zone 8.5 29.5
PZ-09 | Groundwater well 9 BIO Zone 23.5 35.3
SV-la | Solenoid Valve l1a Hydraulic Unit
SV-1b | Solenoid Valve 1b Hydraulic Unit
SV-2a | Solenoid Valve 2a Hydraulic Unit
SV-2b | Solenoid Valve 2b Hydraulic Unit
SV-3 Solenoid Valve 3 Hydraulic Unit
Sv-4 Solenoid Valve 4 Hydraulic Unit
SV-5 Solenoid Valve 5 Hydraulic Unit
SV-6 Solenoid Valve 6 Pump Enclosure
SV-7 Solenoid Valve 7 Pump Enclosure
Downgradient groundwater monitoring network

A7 PZA7-6,-8 and-11 3.0
B6 PZB6-6,-8 and -11 8.6
B8 PZB8-5,-7 and -10 35.6 27.7
C6 PZC6-5,-7 and -10 49.0
C10 PZC10-6,-8 and -10 67.0
D4 PZDA4-5, -7, and -10 89.0 36.4
D7 PzZD7-6,-8 and -11 90.0 33.1
BKG- Near lake in backyard, 3.3’ west of
Pz04 property corner survey stake

1D is measured from the center of the manhole cover on stormwater catch basin.
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Figure 23
Monitoring and Maintenance Equipment
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Figure 24
Groundwater Monitoring Network
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4.0 Inspection Checklist

The following is a checklist of information that should be gathered during system
inspection.
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