Nitre

Nitrex has had MassDEP Provisional use approval since 2006

Nitrex has received site specific MassPEP Piloting Permit to achieve TN< 10 mg/L
Permitted to Achieve TN < 10 mg/L in many states since 2007

Permitted to Achieve TN < 2.5 mg/L in Utah

Permitted to Achieve CA Title 22 Unrestricted nonpotable reuse

US EPA § MASSTC recognized to achieve TN 2.4 wmg/L

Applications - stngle family, cluster/commercial, large flows -
V' 900,000 gpd Natlonal Engineering Excellence Awards Winning project

22 + years of proven performance ~ field validated by MASSTC, US EPA, States of
Oregon, Montana § Florida and Suffolk County NY



Brian Baumgaertel, MASSTC—Presenter

Title: “Best Available Technology: Using I/A to Clean Up Our Watersheds™

Mr. Baumgaertel discussed the importance of considering watershed-specific needs, site
specifications, and discharge limits when choosing the best I'A system to swit individual needs.

He provided a list of the five best available I/A septic technologies® currently being used in the
9

Tegion:
1. FuiClean: 11 4 mg/T. TN. Used m Suffolk County, New York

2. Mitrex™: 2.5 mg/L. TN. Provisional approval in Massachusetts: tested at MASSTC.

3. NUROE ™- 108 mg/L TN. Prowvisional approval in Massachusetts; tested at MASSTC

4. Hydro-Action™: 10.6 mg/L. TN. Used in Suffolk County, New York

LN

Non-Proprietarv Soils-Based Svstems rer Cakes): Some designs able to get <10 mg/L.
TN.
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Guidance for
Federal Land Management
in the Chesapeake Bay Watershed

Chapter 6. Decentralized Wastewater Treatment Systems

Guidance for Federal Land Management in the Chesapeake Bay Watershed

Table 6-2. Examples of biological N removal performance from the literature

TN removal efficiency Effluent TH
Technology examples (%a) (mgiL)
Suspended growth
Aembic units wi pulse aeration | 25%—61%" 37-60"
| Sequencing batch reactor | B0%" 15.5°
| Attached growth
| Single-Pass Sand Filters (SPSF) | BY5-509%" 30-60F
Recirculating Sand/Gravel Filters (RSF) 159849 10477
Multi-Pass Textie Fiters (AdvanTex AXZ20) B4%=T0%" 3-55*
| RSF wi Anoxic Filter | 40%-00% 7-23"
RSF w/ Anoxic Filter & external carbon source T4%—B0%° 10-137
RUCK system 29%54%" 1§-53"
@ | 96% 27




" SUFFOLK COUNTY, NEW YORK
DEPARTMENT OF HEALTH SERVICES
OFFICE OF WASTEWATER MANAGEMENT

ALTERNATIVE ON-SITE SEWAGE DISPOSAL SYSTEMS

TASK IX-SUMMARY REPORT

H2M Project No.: SCHS 08-01

Draft August 2012

Final Draft: February 2013

Final: June 2013

Prepared by: -

Haolzmacher, McLendon & Murrell, P.C.
Division of Wastewater Engineering
175 Pinelawn Road, Suite 308
Melville, Mew York 11747

Pl =rchitects + engineers
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| itrex™ EFFLUENT TN (mg/l) Sampled by H2M - COM
Mo, Site Mame 1st sampling 2nd sampling Average
1  Eastham WM& 40 unit subdivision 133 137 135
2  Mashpee MA 24 unit subdivision with 5,200 sf commercial 0.54 1s7 1.0585
3 Harvard MA 2 family installation 0.63 14 1015
4  Malibu CA 156,000 gpd Shopping Center restaurants & retail 158 128 143
5 5t Leonard, MD MA single family installation 2.3 3.68 299
Ave rage all sites 128 186 1.57




Nitre) for Nitrogen Removal

Process Flow Diagram

. Nitrex Nitrex
Septic . . >
P Recirculating Denitrification
Tank P
Media Filter Filter

—»| Drainfield

= Very low energy use. No aeration. Treatment system
cannot be shut off. Oxygen provided by spraying water
over media.

= Can be completely gravity at sites with sufficient slope

= Sludge — very small amounts in large flow systems

= Electricity mainly for periodic pump use

= Professional Engineer Guaranteed to achieve TN < 10

mg/L, Averaging 3 mg/L

= Performance comparable / better than sewer systems



Nitre _O&M Requirements & Costs

v' Consistent performance with seasonal use — tested at MASSTC
v' Min. Operator visits - 1 year, done with sampling

v' Costs — Single family, 3-4 bedroom
= Equipment costs $18,000 - $22,000
= Installed costs with equipment $30,000 +/-
= O&M
= Electricity $ 50/yr
= Total O&M Costs w/o sampling $150/yr

= Mass DEP required O&M sampling
v Years1-3 $1,320
v Year 4+ $ 660



Nitre

Nitrogen Removal

Phosphorus removal option

. Average | Average | Average
Site P;;'::r:f Influent | Effluent %P

TJotal P | Total P |Removal|
MASSTC 2002 - 2003| 5.70 0.40 93.0%
Residential - MA 2007 - 2019 5.8 0.18 97.0%
Residential - MA 2008 - 2019 6.66 0.05 99.3%
Residential - GA 2002 17.00 2.10 87.6%
Commercial Site -NY [2009 - 2012 16.8 1.6 90.5%

Controller (PLC) with internet connection to Engineer + Operator

process un it status.

engineer with identification of alarm cause

SCADA - Treatment system managed by a Programmable Logic

Daily reports electronically issued on system wastewater flows and

Alarm conditions are instantaneously sent to the facility operator and
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LOMBARDO ASSOCIATES, INC, May 31, 2021
PS—FEI ; ps-AxI ||
- -

FUMPF # | RUMCWINS) JFLOV RATE (3P0 # OF CYCLES | CALC FLOW (&GP TIMELCYC FUMPF # | RUNCMIMS) JFLOW RATE (ZFPM)| # OF CYCLES | CALC FLOW (P TIMECYZ
P-1 105.03 3®0 a4 78097 1.25 Ps | 36043 560 99 20184.11 364
P-2 105.00 3.0 84 3779.84 1.25 P& | 35933 5.0 98 2012238 367

ToTALS| 21002 1685 7560 85 ToTALS| 71976 197 40306 500

| PS-NF1 PS-AX?

FUMF # | RUM (MINS) JFLOVY RATE (FFPM) | # OF CY'CLES | CALC FLOW (&GP0 TIME/CYC FUMF # | RUN (MINSY JFLOW RATE (GFM)| # OF CYCLES | CALC FLOWY (&GPL0) TIMECYTC
P7 | 27230 2810 21 7624 27 1297 P3| 20593 20 103 12771 67 200
P | 27825 28.0 20 7790.89 13.91 P-4 | 2052 E2.0 102 12725 85 201

TOTALS| 55054 41 1541516 TOTALS] 41125 205 264587 70

PS-NF2 || PSDFI ||
| J | |

FUMP # | RUMN (MINS) JFLOW RATE (GPM) | # OF CYCLES | CALC FLOW (P TIME/CYC FUMP # | RUN (MINSY JFLOW RATE (GFRM)| # OF CYCLES | CALC FLOW (GPI0 TIMEICYC
P-4 28924 280 23 809581 12568 P-11 B2 31 BB.0 B 411247 1039
F-10 244 25 2680 22 B854 33 11.10 P-12 BB 44 BB.0 B 43584 73 11.07

ToTALS| 53351 45 14935, 14 TOTALS| 12875 z 5497 20
| NITREX STAGE 1 DAILY FLOW '}_ " NITREX STAGE 2 DAILY FLOW ;

Sy | FLow a0 |5 OPEM iMINI|sv RATE (SEC)| # OF CvCLES | CALC OPEN TIME Sy | FLowcero |sv orEN iiNg| 5w RATE (SEC)| # OF CycLES | caLc OPEN TIME
gy | 74312 191,30 0.0 304 0.00 SV-NKE 265 | 27399 0.0 423 0.00
gy | 76307 192,03 0.0 305 0.00 SV-NKT 267 | 27344 0.0 417 0.00
gv-Nxa | 76071 179,63 0.0 307 0.00 TOTALS 535 | 547.43 540 0.00
V- 0.0 0.00 0.0 0 0.00 . ' '

VNS 0.0 0.00 0.0 0 0.00 | ADVANTEX STAGE 1 TOTALS

TOTALS | 226659 552595 916 .00 S FLowi (&R |5y oPEN (Mi| sy RATE (SEC| # OF CwCLES | cALc OPEH TIME

S Sv-At | 240356 36257 0.0 196 0.00

BRSNS ¢ AND EFFLUENT |} sv-axz | 238402 | 36371 0.0 157 0,00

[ Fu-aa ToTaL oro [ 1127325 GAL IRl EFFLUENT TOTAL oPD | 7689.2 AL || ||| ToTALS | 476759 726,27 393 0.00
M 05/31/21 | ma | Ps-FED | Pe-axt | PanF1 | Po-az | Pa-nF2 | PE-DF1 | TIMERS | ALARM I h@
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Charlestown, Nitre
Rhode Island .

,_‘lgs“"/‘ Project Description

The Mitrex™ Denitrifying Filter was added to a Peat Filter Wastewater Treatment Systems as pant of the EPA Green Hill
Pond National On-Site Demonstration Project. The systems were monitored by the University of Rhode Island. Please
note that the peat effluent was acidic due to the extremely low alkalinity of the water supply.

Project Application Data

= Location: Charlestown, Rhode Island
= Site Application: Residential Properties, weekend and Septic Pext Mitrex Tile Bed
seasonal use Tink Fiter Filer
= Installation Date: 2003
Design Profil g
esign Frofile
g WHy & Ny ,\-:l,ll"\..'”l‘r”
= Design Wastewater Flow: Two sites, each 330 gpd " i &
o N asinabn T rontuea Pro i NITREX module in a septic system

Septic Tank — Single Pass Peat Filter — Nitrex™™ - Drainfisld

Hitrex™ Treatment Performance

Site - 15 LAM
Location|  Peat Filter Effluent Nitrex™ Filter Effluent
Constituent| NO,- N|BOD| TSS| pH | NO;-N | BOD | 7SS
Date mgil | mgf | mgfl mgl mgfl mgll
21-aug03] 62 [ 4|3 ar]| o 51 2%
3.Dec03| 43 | 2 476 0 13 275
10-un0d] 55 | 2 | 55[446] 0 2 575
saugd] 68 | 2 [ 1 [ 0| 29 02 5
15Dec04| 35 | 2 | 0 |433] &1 15 1
26-May0s| 35 | 1 | 2 |422] 25 10 3
7u0s| 32 | 7 |54 28 43 g
150ec05| 32 | 2 | 1 |503| 28 85 5
Average 45 |28 24]a08] 21 154 8.4
Median 38 |[20]15]483] 28 115 54
St Dev 14 | 19| 25 |167| 21 158 76
Site - 16 HAR
Location| Peat Filter Effluent Nitrex™ Filter Effluent
Constituent| NO;-N|BoD| Tss| pH [ NO;-N | BOD | 7188
Date mgil | mg/ | mgfl mg mgll mgil
21-hug03] 50 |12 | 24 [532] o 100 25 B T e
10Jun0d] 53 | a8 | o [408] 02 24 14
shugld| 120 | 5 | 8 | 0 | o4 23 4
7u0s| 324 [a3] s [s58] mwo 4 2 L ""I‘__I_ —
Average 5t |17 | 12 [383] o2 47 11 s, Lomburdos
Median 52 [11] 9 [a70] 04 13 g Tel; 61 7-904-2024
St. Dev 48 [ 17 | & [266] 02 36 11 Fux: 6173




—Nitre

Innen: . Fecirculating Sand Filter
SRR
- _\\-—h R i, ¥ :, i i Mitrex Filter
E ‘ L
psprssend  Bacireylating Sand t I
1500 Gallon Septic Tazk o sTog Filter Efflvent ¥ ] "] T
e 2o S L Discharee ¥

“The Nitrex™ Filter effluent
exhibited a mean TN of 5.4 mg/L FINAL
(median=4.2 mg/L)".

Onsite Wastewater Technology Testing Report
Nitrogen Removal Performance

Massachusetts Alternative Septic System Test Center
Air Station Cape Cod, Massachusetts 02542
Telephone: 508-563-6757

Massachusetts MASSTC@cape.com
étemﬂti\.’e
Septi .
= - April 2008 --
§}‘SI’Eﬂ1
Tesi - TM .
o Nitrex™ Filter

gemer

Technology Vendor

Lombardoe Associates, Inc.
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Drainfield

Pump Station
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Mayo MD
900,000 gpd Effluent TN 7 mg/L

Received Multiple National Engineering Excellence Awards

PeatWetlands =~ A%
g A g e v
Eulrusl??{'.(ﬁtlands s

Bulrush Wetland

Retirculating

.!_,-‘ ¥ ":_-:
and Filtér (RSF)
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Questions / Discussion

Pio Lombardo, P.E.
Gary Rubenstein

Environmental Engineers!/ Consultants

LOMBARDO ASSOCIATES, INC.

188 Church Street

Newton, Massachusetts 02458

www.LombardoAssociates.com
Tel: 617-964-2924
Fax: 617-332-5477

Pio@LombardoAssociates. com
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