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We will begin our presentation in a few minutes...

Leadership and Excellence in EnV|ronmentaI Eng|neer|ng and Science



AMERICAN

Thank you to DSWA for sponsoring this event CADEMY

OF ENVIRONMENTAL ENGINEERS & SCIENTISTS®

DELAWARE SOLID WASTE AUTHORITY

The Delaware Solid Waste Authority (DSWA) was created in 1975 by the State of Delaware to manage solid waste
for the entire state. Our mission is to “Define, develop and implement cost-effective plans and programs for solid
waste management, which best serve Delaware and protect our public health and environment”. Currently we
manage over 1 million tons per year of waste and recyclables at our facilities which include a single-stream
Material Recovery Facility, a Construction and Demolition Processing Facility, a Household Hazardous Waste

Program, a battery recycling program, three Transfer Stations, five rural waste drop-off stations and three state-
of-the-art Landfills.
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Samik Bagchi, Ph.D., BCES

Director of Innovation

Digested Organics

AAEES Board Certified Environmental Scientist
with a specialty in Environmental Microbiology
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Innovative membrane-based approach for high-

strength industrial wastewater reuse

Samik Bagchi, Ph.D. BCES
Director of Innovation
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Industrial Wastewater

~ 800,000 GPD
1.5% Total Solids (TS)
~30,000 mg/L of Chemical Oxygen Demand (COD)

oH 4.5




Why Zero Liquid Discharge (ZLD)?

®
ZLD

ZERO LIQUID DISCHARGE

RECYCLING 100%
OF WASTEWATER




How to make it a ZLD?
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Dewatering

FOcentrisys

Centrifuge

* Need polymer
* Poor Dewatering

Dissolved Air Floatation (DAF)



Stainless Steel Ultrafiltration
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Self-Cleaning Screens
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Superfiltration (SF)!

* 500-3,500 Daltons
* poresizel.0-1.2 nm

Particle Range Particulate Range Macro Molecular Range Molecular Range lonic Range
Filtration or pT—=— Uivarivat :Iuno_—
Membrane Type artridge Fiitration rafiltration tration
Microfiltration Super- Reverse Osmosis
filtration
Approx. Microns 10 1 1 01 001 .0001
Approximate 500,000 100,000 20,000 10,000 1,000 200 100
Molecular Weight ’ ' ' ' '
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A New Material Chemistry

e Zwitterionic co-polymer chemistry

* Low fouling

/"

Co-polymer

* Handle organic compound

Zwitterionic Membrane



SF Pilot Testing




Flux (LMH), Permeance (LMH/bar)
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SF Concentrate




Sub-Induction Time Reverse Osmosis™ (SIT-RO)




SIT-RO Performance
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Repeat batch RO processing reduces fouling and energy use



SIT-RO Performance

ETE I EE S SIT RO Permeate

'\' R vllls"\’

&W { ‘W;’q RiAe U S0 YA L/ . Total solids % 0.01
Chemical oxygen demand
— Y mg/L 880
Biochemical oxygen
demand (BOD) mg/L 426
Organic nitrogen mg/L 10.3

pH S.U. 3.16



Polishing RO




Evaporation
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Send for Analysis
Reuse Water

Animal Feed



Take Home

e ~ 800,000 GPD of Industrial Wastewater

* >80 % of it recovered as clean water for reuse
* Dry product would be sold as animal feed
 Skids under construction

 Would be operational in 2023




Digested

Reclaim Your Waste™

USA Offices: . Amencan
Plymouth, Michigan bl

DAIRY BUSINESS ASSOCIATION
MEMBER

Middleton, Wisconsin

For more information, please contact:
Bobby Levine|+1 847-707-8433
robert.levine@digestedorganics.com

http://www.digestedorganics.com



mailto:robert.levine@digestedorganics.com
http://www.digestedorganics.com/
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Qand A

If you have a question, just click on the Q and A icon on
the bottom of the screen and type it in there.




AMERICAN

Getting Creative with Engineering Management CADEMY
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Rosaleen B. Nogle, P.E., BCEE, CFM
Principal Sanitary Engineer
Buffalo Sewer Authority

AAEES Board Certified Environmental Engineer with a specialty
in Water Supply and Wastewater.

Science



Getting Creative with
Engineering Management:

Why change is needed in engineering management; guestions to ask to
challenge the way we have always done things; potential solutions.



Who Am I?

* Principal Sanitary Engineer
e Buffalo Sewer Authority
* PE, BCEE, etc...




The generations defined

— 1996

Born: 1981 to 1996

Age in 2019: 23 to 38 . h d
= Whatdo

Born: 1965 to 1980

wnosses - generational groups
mean?

1964

Born: 1946 to 1964
Age in 2019: 55to 73

1946
1945
Silent Generation

Born: 1928 to 1945
Age in 2019: 74 to 91

1928

PEW RESEARCH CENTER



Births underlying each generation
Number of U.S. births by year and generation

B ETUIIEEIEY w0 e 000 ee e 0000000000400 4000 R840 E R R R R
OOt | | [ [ OSSR
T sttt P * Retirements
) | * Replacement
Silent
‘total births: Gen X * COVID
47 million 55M ,
* Experience

1928 1846 1965

source: U.S, Department of Health and Human Services National Center for Health Statistics,

PEW RESEARCH CENTER




Women and other under-
represented genders

Need to

diversify Ethnic and racial
who gets minorities

hired

Foreign born



Old model

Drafting

Surveying

Calculations

Design

Reports




Date

12/20/1973

12/20/1973
12/20/1973
12/20/1973

12/20/1973

12/20/1973

12/20/1973

12/20/1973
12/20/1973
12/20/1973
12/20/1973

12/20/1973

Page

Division

44111

44111
44111
44111

44111

44111

44111

44111
44111
44111
44111

44111

Comments

1. (8'2" horseshoe monolithic) COMPLETED
Repairing finishing and rubbing arch and invert

Overflow chamber at Masten and Northland Aves completed.

2. Shaft #1 (8'6" horseshoe monolithic) Shaft is now closed

This tunnel is now in the 11" hourseshoe monolithic section
Progress shown under shaft #2

arch concreted
invert concreted

Scajaquda Creek Inlet

3. Kalill Co W Delavan Ave east and west of Linwood Ave) (partial rock
section) (Circular shaft at Sta 33+24) - shaft now backfilled

invert & arch concreted

4. shaft #2 (11' horseshoe, monolithic)
Pumping pea gravel (earth section)

Grouting
Concreting arch (11' horseshoe monolithic)
arch concreted
invert concreted

96" precast concrete pipe in Harvard Pl -

Excavating at Harvard Pl & Lafayette Ave

Driving steel sheet piling

Opening top of sanitary sewers in Harvard Pl & Lafayette Ave
Placing steel flume

Total length

of Amount amount
section in completed completed
contract to date this week
1598 1625
1748
1726.7
1726.7

one half completed.
Erecting forms and

concreting
3930
3896.5
3900.53
509 455

Problem

* Not enough engineers
todo it

* Engineers cost too
much to do it

* We are not great at
everything



Multi-disciplinary
Team

 GIS Specialists
* Clerks

* Grant Management
Specialists

 Planners




Lowering the Bar?

e Skills critical

* Grants and strings
* BIL
* ARP
* |IRA

* But engineers not
best at them




Little kids playing soccer




Professional Soccer







Who do we have
on our team?

Skills

Knowledge

Abilities

Hobbies?

Other Background Info?




What skills are we missing?

\
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Contracts? Job Titles? Training?



ow do we pass the ball?

Taking the pressure off?

Ensuring consistency?

Keep moving?







GIS and Webpage being
maintained

Stormwater permit work
accelerated

Other tasks moving



My workload

* Engineering

* Management

s \Web Besign
GlIS-AppDevelopment

* Grant Management?




Engineers

e Cost too much
e Are in too high demand
e Doing things that we are not good at

Solution

e |dentify workload

e Lower paid supplemental titles
e Contract out to specialists

e Ensure transition
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Qand A

If you have a question, just click on the Q and A icon on
the bottom of the screen and type it in there.




Decade long water issues, spread of the ‘E:MKBA% MY
COVID-19 pandemic, and the road forward

OF ENVIRONMENTAL ENGINEERS & SCIENTISTS®

Abhishek RoyChowdhury, Ph.D.

Assistant Professor, Environmental Science &
Natural Resources

Navajo Technical University

AAEES Member
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Decade long water issues, spread of the COVID-19
pandemic, and the road forward: An untold story
from the Navajo Nation

4O TEC/,,

i A,
Abhishek RoyChowdhury, Ph.D. JF (3
Assistant Professor, Environmental Science & Natural Resources = fj& 5
Navajo Technical University o S |
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The Navajo Nation

RAVAJO NATON

Cehal Window Naee AL
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Water scarcity on the Navajo Nation- Natural Causes CADEMY
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Navajo Percent Area

Lo Lot Bo: Bo: WMo

D0: Abnormally Dry; D1: Moderate Drought; D2: Severe Drought; D3: Extreme Drought; and D4: Exceptional Drought.
(Source: The National Drought Mitigation Center, University of Nebraska-Lincoln, 2021)
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Navajo Nation
Abandoned Uranium
Mine Point Scores

compaosite Score

. 8000 - 17640

3080 - 6000

1190 - 3080

520 - 1190

10 - 520

Navajo Nation Chapters,
Agencies, and Chapter
Acres

.
s T

£sr1, USGS | Esri, HERE, Garmin, S_l_:_feGraph. FAD, METL/NASA, USGS, Bureau of Land Management, SPA, NPS
Esri, HERE, Garmin, FAO, NOAA, USGS, Bureau of Land Management, EPA, NPS & - .
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.l' ™ 3
ervatio

N\ Major Roadway
Home without Access to Safe Drnking

® Water and/or Basic Sanitation *

= Former Bennett Freeze Home Potentially not
Connected 1o a Public Water System (PWS) ™

= Structure within 1 Mile of Abandoned Uranium Mines

(potential homes without connection to 3 PWS) ™

EPA Sampled Well

CDC Sampled Well

Regulated Safe Drinking Water Hauling Pont
Unregulated Livestock Watering Pont

Navajo Tribal Utility Authorty

Existing Pressurized Water Main

Proposed Westemn Navajo Pipsline Project
Proposed Navajo-Gallup Water Supply Project

Proposed Utah Water Supply Project
'\ Proposed Leupp-Dicon Water Supply Project
A\ Proposed Ganado Groundwater Supply Project
/\ Proposed Famington-Shiprock Water Supply Project 1—0”“95
N~ Proposed Shprock 1o Sweetwater Pipeline Project

Navajo Nation:
Homes without Access
to Basic Sanitation Facilities
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Cancer Site

Those with significant differences by Gender, Age Adjusted

Navajo Population:
Pre-existing Health Issues

333

0 50 100 150 200 250

Colorectal 192 Male

Stomach ® Female

Pancreas

Female Breast

Liver

High Blood Pressure Current Asthma

Prostate

Age Adjusted
Kidney

Lung
Ovary

Gallbladder

Leading causes of death by cancer site among the Navajo, NNHS
counts of deaths 2005-2013, all ages mUS.
Source: The Navajo Epidemiology Center M Arizona

Heart Attack Angina or coronary Stroke High Blood Pressure
heart disease




HOME TECHNOLOGY = PHOTOS NEWS STUDENTS
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NTU-NMT Navajo Nation Water Purification Project

,,,,,,,,

NTU-NMT Navajo Nation Water Purification Project
(N*WPP)

W P P www.navajotech.edu/restore

NTU NMT Navajo Nation
vV a stion Project
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~

Membrane Barrier m

J-HFM Barrier
. . Janus hollow fiber membrane (J-HFM) -
Mass Transfer Path
Green layer: | Super hydrophilic
Heat Transfer outer surface
S T YR »>
(lumen side)
iEEEnR b
Heat Transfer Path
Super hydrophobic
Mass Transfer Blue layer: | inner surface
(shell side) I ' I Hot Feed
—

\ Cold Permeate Solution j

Schematic drawing of Janus hollow fiber membrane
(J-HFM) for DCMD.

Basic principle of DCMD processes.
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o BT m Original
m Filtered water
100,000 - a
=100% removal of all the listed trace metals.
10,000 A - ol
z
. :
§, 1,000 A ‘E .l
A g
= s
= 100 - 8
2 N
10 -
1 .
1
Original Filtered water US EPA drinking 9 ' , : ; :

Arsenic Chromium Lead Selenium Uranium
water standard



Desalination performance of the Janus HFM DCMD process

Water Recovery (g)

30

25

20

15

10

Flux(g/mh) | 221 2611
EE(%) T ss.e4 72.45

—o—J-HFM

~&8-—neat PVDF HFM

0 5 10 15

Time (min)

20

25

Water recovery (g)

5000
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4000 -

3000 -

2000 -

1000 -

—=— neat single layer PVDF HFM
—+— dual-layer Janus HFM

| y | ' | y | ' T ' |
10 20 30 40 50 60

Operating time (h)




escn =  Water Filtration Unit Ready
rocess Equipment&Serﬁ$ﬁ. for Operational TeSting
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—

THE NAVAJO NATION JONATHAN NEZ ]
MYRON LIZER | 1|
LAKE VALLEY CHAPTER

Mark Freeland, Council Delegate | Tony Padilta. President | Edison Teo, Vice President | Betty §, Dennison, Secretary/Treasurer
Junice Pudilla, Land Board | Lucinda Begay, Community Services C | A Mai: Specialist -Vacam

LVC-APR24-029 RESOLUTION OF LAKE VALLEY CHAPTER

SUPPORTING THE INVESTIGATICN OF WATER QUALITY AND PERFORM SITE EVALBATIONS FOR INSTALLATION OF A WATER FILTRATION UNIT WITHIN LAKE VALLEY
CHAPTER.

WSEREAS:

1 Laie Valley Chapber is a cortified Navajp Natian Chagtar Gevernment, wiich wes crealed gursusnt fe the Navap Natien Cauncil Resalution Na. C-135-55 s
Oaiegated governmental antaority wih raspact Lo local matters consistent with Mavajs taws, inclading custems, trasiticns, end fiseal matters and

2 Lakn Valley Chapter is empewered By the Mavaje Matien Ceusst te review all matters effectng the community e make favoradle dacisions i the best
Intarast for the general heaith, safoty and welfara of chapter mambership throsgh inplementation selutisrs far ecazomic develepment, callural
ian, salid waste 1 , elderty care, quality boushg public sefety: read maw sappert far

W H
sludents and

3 Lake Valiay Chapter communities uaerstand that in pursiant 8a the Ravego Nation Cde (NYE) Titta 26, Lozel Bavernance Act, which alows chaptars to make
decisians over lecal matters. This autharity in the loag run all imprave cammunity decishin-meking by allswisg commitsees b excal asd Rosrish, esablo
Pavajo leaders ta bead Seward a praspaross Nulre, and inprave the strongeh and sovarsignty of the Navajs Satier; through adaptien of this Act, chagtors are

pelied b govars with rasparsialily aed % the locil citivany and

& Laba Yalley Chapter cammunity met on Aged 15, 2922 Plaening Neating ta discess and plen upcariisg Busness fems b De place e the agesda which
Darlene Wisor, stodent at WTU (Deal Major- Bialsgy/Envirasmantal Scharce] pravided nfeematin to canduct the whale water systern tasting far Lake Valley
Chagtar; that the gealis Lo provide educition te tha cammanity 2bast drinking safe watar and e main fooas is cae wisdsmill lozatad east of LV scress the
rozd. She sieo pravidied 2 resoluticn tarplats far approvsl to da water tesSing ot Laka Valliy Chapter cammanty for the Regelar Ohagler Meeting and

§  Lake Valiey Chaptar is 3ware that peor wetar quabity has livited the use of some of its wells, acknawiadges the 2036 for aditional waber qasfity besting and
Sile gssassmants ta debarmine the best treatment oglisns far thesa impacted wells; and

&  Like Voliay Chapter furthermors ackaowledpes 1hat the MSWPZ (Nevajo Tech-Yaw Macics Tach-Mavaja Matisn Water Purificatian Projact] team has
axprassed inferest in aiding e Chaptar in dscumentiog water guality sad filtering are well if gossdie asd

7 Laka Velley Chepler scknawdednes that the research is frae to the Chagter, bat the extent af sampling will ke lissited by preject fands; and with 1Ns

sngerstanding, Lako Valley Chaptar afopted Reselision No. LVC-APR24-029 an April 24 2022 ta suppert #s roquest 1 install water fillratien and for testing
wich is the Best interest of cammenity people within Laks Yalley Chapter.

NOW THEREFORE BE I7 RESOLVED TRAT: Cha pter RESOIUtion

Lake Vallay Chaptar of the Navaje Natioa hereby approves to suppart the Ssvestigation of Watar Quality and Performs Site Evaleations for Installation
of a Water Filtratian Unit within Lake Valley Chapter

CERTIFICATION

WE HEREBY CERTFY that the foregeing resolution was duly considerad by the Lake Valley Chapter 3t a duly called chapter meeting o1 Lake Valley
(Naw Mexica) Navajo Nation, at which a qusrum was presant and that same was passad by a vat of ten (10] i favors, 20r0 (9) oppesad and thres (3}
abstained en this 24* day of April 2022. Motien by: Larry Nonfoya; sod second by: Stella Valdez,

) —" (.- o o
- & e B
M Tony Padio . Chapler M. Edison Teo, Clapes Vice Prestsnt

D ee——
=z
%«% Mr Mok Froond, Cound] Debegate
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TECHNOLOGY PHOTOS NEWS

NTU-NMT Navajo Nation Water Purification Project

Questions?

aroychowdhury@navajotech.edu

Thank You

Please visit: http://www.navajotech.edu/restore/
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If you have a question, just click on the Q and A icon on
the bottom of the screen and type it in there.
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Maile Lono-Batura, BCES, MNPL

Director of Sustainable Biosolids Programs
Water Environment Federation

AAEES Board Certified Environmental Scientist
with a specialty in Sustainable Science.
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Why Biosolids?

Image: Kitsap Sun
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\‘ A x
Growth AFTER Biosolids ==

-

__ Biosolids Applicatior

Image: Regional District of Nanaimo
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Image: King County Wastewater
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Enter the Clean Water Act WQAPEMY

50 YEARS OF THE

CLEAN

WATER |
ACT

11972-2022
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Available online at www.sciencedirect.com Current Opinion in
ScienceDirect Environmental Science & Health

Municipal biosolids — A resource for sustainable communities
Sally Brown', James A. Ippolito®, Lakhwinder S. Hundal® and
Nicholas T. Basta®

Received: 6 February 2022 Accepted: 12 May 2022

DOL: 10.1002/jeq2.20376

Journal of Environmental Quality
SPECIAL SECTION: THE CLEAN WATER ACT AT 50—

THE GOLDEN ANNIVERSARY OF A BLUE POLICY

The Clean Water Act and biosolids: A 45-year chronological
review of biosolids land application research in Colorado

James A. Ippolito ® | Ken A. Barbarick
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WEB PRESENCE HEADLINES

(o ER e Market alignment with products & messaging
Bold initiatives invite engagement

) B 0060 N San Franci .
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oo @ AR Comedianseeks pﬁ?gitfor smiine -2 i —
R poop sculpturein L i
pROTEchuG OGEANS m ‘ﬁ a By Josn Kosman el e This startup watches what F flushes — and grows

food with it

Epk Cleantec saves milons of galons of wate @ vear and heips companies adhere to drougit raguiatons.

BY
THE WORLD

Celebrating
a positive cultu

arner stafl wroer + September 16, 2021 130 pn - Lpcated September 17 2021 1100 am

000000

-
WORLD /7] e
TOILET m

pay ¢ o
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5 [

E- EATBERG
» AHEAD

London is host to the Royal Family,
Thames River, London Loo Tours, and a
creature of gigantic proportions beneath
the city - a 130-ton fatberg slopped -
together from grease and wipes.
Encountered in 2017 and estimated to N N
possibly be the largest on record. A crew DY [
harnessing fatberg blasters, had to work : BER
around the clock to de-chunk it bit by bit.
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VIEWPOINT
2022 \fEAR OF POO WITH DENNIS QUAID

@ Biosolids Are Valuable Resource For Communities

I? i_,*l
" 4

Putting poo on the throne it sorightly deserves

FUN FECAL FACTS FRIDAY FLUSHES

@ Watch on B3 Youlube

https://yearofpoo.org https://www.viewpointproject.com/ptv-segments-biosolids/
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Thank you!

Maile Lono-Batura, BCES, MNPL
mlono-batura@wef.org
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Qand A

If you have a question, just click on the Q and A icon on
the bottom of the screen and type it in there.
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Thank you for attending our PechaKucha today. CADEMY
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Would you like to attend our next webinar?
We have several webinars happening in the near future. Go to https://www.aaees.org/events to reserve your spot.

Would you like to watch this webinar again?
A recording of today’s event will be emailed to all attendees.

Not an AAEES member yet?
To determine which type of AAEES membership is the best fit for you, please go to AAEES.org or email Marisa Waterman at mwaterman@aaees.org.

Need a PDH Certificate?
You will be emailed a PDH Certificate for attending this webinar within the next week.

Questions?
Email Marisa Waterman at mwaterman@aaees.org with any questions you may have.



https://www.aaees.org/events
mailto:mwaterman@aaees.org
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