Facultative Membrane Bio-reactor
Wastewater Treatment Technology

JDL Global Environmental Protection, Inc.
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|. JDL Introductlon

-——— ——

m JDL Environmental Protection Co., Ltd (JDL), founded in 2004 (Stock @&
Code: 688057).

B Company offers a core technology called the facultative Membrane
Bio-reactor (FMBR) process that is a breakthrough technology for the
utility of the future. JDL has grown into a cutting-edge provider in

wastewater technologies R&D, design, equipment manufacture and
customized solutions

B 63 global invention patents, including CHN, US, EU, UK, FRA, JP
etc.
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Jiangxi JDL Environmental
Protection Co. Ltd.

For the development of

IDL FMBR

R&D 100 Special Recognition
Corporate Social Responsibility

2018
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2019 Massachusetts Innovation Pilot Project Award
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2018 R&D 100 Special Recognition — Corporate Social Responsibility

2014 IWA East Asia Regional Project Innovation Award for Applied Research

URS appraisal

as "the potential to become a breakthrough leader in
wastewater treatment in the 21st century"



Project in Plymouth

Project Background
InStallation

~

Site Layout
Commissioning

Operation Results
Testimonial



I. Project Background

ASEAIRE
it
]

Lo
R L R
e i A MASSACHUSETTS
= > ( CLEAN ENERGY
<o CENTER’

# & Project Location: Plymouth Municipal Airport WWTF
@ & Project Time: From October, 2019 — April, 2021

W & Design Capacity: 5,000 GPD

g} & Original WWTP Technology: SBR

f-':“ € Pilot WWTP Technology: FMBR

| ® Wastewater Source: the airport and surrounding restaurants
€ Discharge Permit: BOD<30 mg/L, TSS<30 mg/L, TN<10

mg/L



|. Plymouth Municipal Airport Pilot Project

Influent ;_

Original SBR WWTP Current FMBR WWTP

Treatment Process SBR FMBR
Design Capacity 25,000 GPD 5,000 GPD
Effluent
Average Daily Flow 5,000 GPD 5,000 GPD
Footprint 2,303 sq. ft 224 sq. ft
Annual Enezg\yl/vﬁ)onsumption 125 356 15.570




| Installation

Connect the pipeline (Oct. 26™) Connect effluent box Set the Ilft pump Set the discharge valve
control box



Ilfﬁte

Layout

L)

Pre-EQ
lank

=
—y
—
it L \ 1 172" REWOVHELE ALUM. GRATING)
o TYP. GREATINC|SANEL WIDTH SHALL
BE 2 G MARIMUM, MAXIMUM
Lifting Fumg PANEL WE|GHN| SHALL BE 100

. Un
yeer Effluent p—

i

Post—EQ/ Slodge Holdides
Ef t' luent Emergency

Ch aumt Sl | Ch :?l'::-.w

L
52; —

"\ -

DG, 54

LE1S

SEE TYP. DETAILS ON 1

ting SER Backup'
W rgency Handl ing =i
: a
=f =
gl=l £
d| =] =
=] =
=1l =l 2
Hl =l 2
F3 | [
r .
T
[

L] . g P
Effluent Split Box

ALLM. GRATING

ALLUM. POST AND

s
verflow

Analyzer Ihfluen

SBR Blower

Lifetnal yaar

Lab & SBR
control panel

FMBR

25" -7

Online analyzer



v. 12th to Nov. 25th)

ing (No

ISSION

|. Comm

FMIBR Start Up COD/TP Removal (11/22-12/31)
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. Operation Results — Effluent

PMA FMBR Pilot COD/BOD Removal
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Nov- | Dec- | Jan- | Feb- | Mar- | Apr- | May- | Jun- Jul-20 Aug- | Sep- | Oct- | Nov- | Dec-
19 19 20 20 20 20 20 20 20 20 20 20 20
e [nf COD | 584 | 570 | 622 | 401 | 399 | 414 | 386 | 762 | 734 | 713 | 563 | 644 | 633 | 564
mpmsEff COD | 20 18.6 | 158 | 14.1 | 175 | 18.0 | 186 | 25.7 | 244 | 21.3 | 21.7 | 23.3 | 247 | 249
wesw[nf BOD | 470 | 321 | 376 | 376 | 490 | 250 370 | 410 | 470 | 350 | 409 | 330 | 420 | 220
= Eff BOD 4 6.3 6.4 0 0 0 0 0 0 0 0 0 0 0
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Nov- | Dec- | Jan- | Feb- | Mar- | Apr- | May- | Jun- | Jul- | Aug- | Sep- | Oct- | Nov- | Dec-
19 19 20 20 20 20 20 20 20 20 20 20 20 20
esmw[nf NH3-N | 59 41 59 53 43 43 47 57 52 52 63 62 58 50
smDmmEff TN-JDL | 9.3 47 4.8 5.0 5.0 3.9 2.8 6.8 6.9 5.5 5.6 4.0 6.4 6.7
e Eff TN-Lab | 25.7 3.9 6.4 4.1 4.2 4.0 24 5.7 6.1 2.9 79 3.3 2.8 129

From November 2019 to December

2020




Testimonial

would like to note that with regards to the primary goal for potential energy savings that the
pilot program was successful. The FMBR technology appears tc be more energy efficient than
the SBR and during the pilot program there has been a substantial energy savings as noted in

TOWN OF PLYMOUTH the technical report. Also it is important to note that it has been our experience that the FMBR
OFFICE OF technology when properly sized appears to “recover” more quickly to “permit compliance”
PLYM OUTH AIRPORT COMMISSION issues (total nitrogen) than the SBR.
Plymouth Airport COMMISSIONERS:
246 South Meadow Road Kenneth E. Fosdick. Charman
Plymouth, Massachusetts 02360 Douglas R. Crociati, Vice Chairman
Thomas Maher (508} 746-2020 Karin A. R. Goulian

Thomas W. Hurley
K. L. Laytin. Ph.D.
Dennis R. Smith

Paul G. Worcester

In review, the pilot program was a success in finding a means to save energy and to stay in

compliance with our DEP wastewater permit. The JDL group have been excellent to work

with, their technology works and it is highly likely that FMBR technology is a wable technology
oing into the future. The Airport is now looking at the u de of

Airport Manager

Massachusetts Clean Energy Center and included within the scope of the design phase will look at the potential of operatlng the
Attn: Ms. Leslie Nash : plant as and ali SBR plant, an all FMBR plant or a combination of the two. We will look at the
63 Franklin Street, 3rd Floor total upgrade costs, the costs of of operating parallel systems verses a single technology.
Boston, MA 02110 Also we will factor in the energy costs of the various technology over the life of the plant. It is

in this regard that the pilot program has given the Airport data which will allow us to make an
April 4, 2021 informed decision.

Plymouth Municipal Airport MassCEC grant report ) _
If you have any questions regarding this or the technical report, please feel free to contact me

at 508-746-2020 or tmaher@plymouth-ma.gov.

Dear Ms. Nash;

The Town of Plymouth, Plymouth Municipal Airport would like to submit the attached final
technical report regarding the pilot program Mass Clean Energy Center (CEC) grant. The
Plymouth Airport greatly appreciates the CEC support of this important program and our effort
to find a more energy efficient and cleaner means to operate our sewage treatment plant. S',’]@%')’/ m
/ety —_——

Thomas Maher

As you know, the 18+ month pilot program looked at the addition of the Facultative Membrane -
Airport Manager

Bioreactor (FMBR) system ahead of our existing Sequence Batch Reactor (SBR) in an effort
to not only lower energy costs but also to provide a more stable and compliant wastewater

system.
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[ FMBR Tank Structure
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I. Technical Principles

Facultative

Bacteria
Group
s Effluent after

9
i Membrane

Influent

Pre-
Treatment

FMBR (Facultative Membrane Bio-Reactor) is an innovative technology by creating

a facultative environment and cultivating composite bacteria in such environment. In this environment,

various microorganisms coexist and form a microbial food web for simultaneously removing C(Carbon),

P(Phosphorus), N(Nitrogen) with minimum discharge of sludge.



|. Plymouth DNA Sequencing

The 16S rRNA gene was PCR-amplified and sequenced to identify
prokaryotic microorganisms (bacteria and archaea) and quantify the

percent relative abundance of each identified organism. The 16s

rRNA genes were PCR-amplified using

the 515F/806R and

euk1391F/eukBr primers, respectively. Sequencing was performed on
the lllumina MiSeq or NovaSeq sequencing platform

7?91 MICROBE

¢ DETECTIVES

Tetrasphaera DPAO Up to 16%
Dechloromonas DPAO , SND Up to 18%
Pseudomonas SND Up to 17%
Nitrospira NOB , Comammox Up to 3%

Stable effluent quality and robust to impact loading, less oxygen
and carbon source consumption, minimum sludge



|. Treatment Processes Comparison

Pre-

Process
Screen Sludge Sludge
waste Dewatering Disposal @
Pre- _ . . Q )
wwW —» treatment Anaerobic mmm g ANOXIC Dlscharge C)Q \%
Screen Sludg§ S.Iudge &
waste Dewatering Disposal
ww —s —>Dij
treatment DISCharge
Screen Minimum sludge disposal and

waste long sludge disposal circle




|. Treatment Mode Comparison

Centralized | R o e ' -' © @ High pipeline networks cost
Mode : ' ® Pipelines leakage and dripping

(contaminate water body, low efficient)

® Collect onsite, treat onsite, discharge
EVMBR = i _ V) == onsite, reuse onsite
Decentralized | SRS AN B e High efficiency, reduce total investment.

Mode ® Unattended and environmental friendly



. Decentralized Treatment- Wusha River Treatment Project

Construction Time: August 2018, Total Treatment Capacity: 28.40MGD
' v 5" % o Decentralized Treatment Mode 2




|. Decentralized Treatment- Wusha River Treatment Project

Libu Lake Station 5.28 MGD | M Yinshang Village Station 0.96 MGD

Fenghe Station 1.32 MGD

o _-——-—pn.




[ Municipal WWTP-Nanchang Xinjian District FMBR WWTP

Project Capacity: 5.28MGD
Footprint: 1.65 acres
Effluent Quality:

BOD5<10 mg/L

TN<15 mg/L

TP <0.5 mg/L

; IH l l"""""““'l 'W |



. Municipal WWTP-Lianyungang New District WWTP

DY

Treatment Scale: 34.3MGD
Effluent Quality: BOD<10 mg/L, TN<15 mg/L, TP<0.5 mg/L

Aerial View of the WWTP

Effluent Landscape




I. Technical Characteristics

Simple Process 1
“Pre-treatment+FMBR" reach discharge

Minimum Sludge Discharge

Less sludge and long disposal period

criteria

Fast Construction
Pre-engineered & assembled, modular design,
short construction period
Intelligent Management
3
High degree of automation, automatic data
upload feedback

Environmental Friendly

5

Less odor, good appearance , solve “Not In
My Back Yard” problem

High Effluent Quality
The effluent can stably meet strict criteria
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