Attendees of the March 2™ The Future of Environmental
Sustainability Webcast receive 20% off Moving Toward Resource
Recovery Facilities.

Order No. P140001
List:  $156:00 $104.00
Mamber: S§484-88 583,20

oy

Use promo code WEB at checkout
Offer valid through 3/16/2016

To order:
Online: www.wef.org/ShopWEF | Call: 1.800.666.0206
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The Future of Environmental

Sustainability-Recycling for a
Healthier Planet

March 2"d, 2016
1:00 - 3:00 pm Eastern
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How to Participate Today

Fie View Help (=)E)=)x]

= Audio Modes
Audio Mode: O Use Telephone

@ Use Mic & Speakers e Listen using Mic &
& MUTED “ Speakers

Sk Or, select “Use
Telephone” and dial the
conference (please
remember long distance
phone charges apply).

[=] Questions.

Questions Log

= Submit your questions using
the Questions pane.

[Enter a question for staf]

« A recording will be available
e o a3 for replay shortly after this
GoTo\Vebinar webcast.

Water Environment
‘ederation’

Today’s Speakers

Presenters: Moderated by:
» Chris Peot, DC Water + Lynne H. Moss, PE, BCEE, Black
« Sarah Deslauriers, Carollo & Veatch

Engineers,

» Mike Van Ham, Sylvis
Environmental

Water Environm

Federation
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Resource Recovery at DC Water

Chris Peot, PE, BCEE
Director of Resource Recovery

acé |

water is life

BLUE PLAINS ADVANCED
NUTRIENTS and c WASTEWATER TREATMENT PLANT: GREEN ENERGY
CARBON RECYCLING water is life A RESOURCE RECOVERY FACILITY BIORENEWABLES

FAR water « nutrients « carbon + energy

and in

GREEN BEMEFITS:
P

dcwater.com/biosolids

Water Environment
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Microbial Production of Auxin
in Biosolids

Microbial action

Organic

matter . Auxin

What is Auxin?

« Auxin (IAA) is a primary AL
plant and bacterial hormone 5
» Functions of auxin in plants (S ,’4:-; ;
= Promotes root growth (could be || o Ii 'I‘
associated with more root A: normal; B: auxin mutant; C:

cytokinins) close up of auxin mutant root
proliferation
Rogg & Bartel. 2001. Developmental Cell. 1(5):595

= Promotes leaf expansion

Water Environment
Federat‘lon

3/2/2016
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Biosolids Increased

Root Growth in Turfgrass
Nitrogen Biosolids

Control treated

1 m N control mBiosolids

Well-watered

Root wt. (g/pot)

Drought

Corn Photosynthetic Efficiency (PE)

0.8 - m Control
m0.5x Ag N rate
0.7 1 m1.0x Ag N rate
L = 1.5x Ag N rate
06 1 m BluePlains
= Alexandria
0.5 -
0.4 +

Treatment




Corn Grain Yield

6 a a m Control
7’; b ab ab ®0.5x Ag N rate
= m1.0x Ag N rate
D 4
= m 1.5x Ag N rate
N—r”
= H BluePlains
2
> 2 - = Alexandria

0 -

Treatment
Mean corn productivity = 7.54 Mg/ha; a severe drought
year

Water Environment
Federat‘lon

Biosolids Enhance Drought Stress
Tolerance in Corn

3/2/2016



Past Economics of DC Water Biosolids
Recycling Program

Pay a third party ~$43/wt for full service contract (transport,
land app, reporting) of Class B biosolids

$19M/yr program cost =21% of the Blue Plains operating
budget

Delivered free to farmers

Farmers value product at $300/acre (nutrients, lime, etc.),
approximately $15/wt

Nutrient rebate back to DC Water ($2/wt), $500K/yr
designated for research and outreach.

Value to farmers @ $15/wt, 1200 wtpd = $6,570,000/yr

We do not extract this value

Water Environment
Federat‘lon'

Composted biosolids: material for
urban use (Class A)

3/2/2016
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Urban gardening community outreach

Water Environment
Federat‘lon

Community Gardens

L The Washington Youth Garden

That's right - we're trying out the highly reguiated bio-solds
compest from DO Wiater - and the rased bed we're using
them in s amazingly healthy! — with Anna Benfied

&1 Kristn Brower, Emiy Anne Rberts, Meghan Hgonbotham and 23 others
e ths.

Water Environment
Federat‘lon
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Biosolids Use in DC

Water Environment
Federat‘lon'
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Class B vs. Class A Product

Process Schematic of DC Water’s
New Biosolids Program

Emissions

Power

g Class B

Water Environment
Federat‘lon
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Program Benefits Resource Recovery

Reduce biosolids guantities by more than 50%
Improve product quality (Class A and more)
Generate 10 MW of clean, renewable power
Cut GHG emissions dramatically

Save millions of dollars annually when the
facility begins operating in 2014

Water Environment
Federat‘lon

Carbon footprint before, during, and
after digester start-up

DC Water Monthly GHG Emissions Estimates, Oct. 2014-Oct. 2015

(Metric Tons CO2e)
25,000
20,000
15,000
10,000
5000
(5.000) I . .
(10,000)
Nov- | Dec Feb | Mar May Aug- | sep
Oct-14 14 14 lan-15 15 15 Ape-15 15 Jun-15  Juk1s 15 ' Oct-15
W Biosolids Processing & Land App| 6,598 6,626 5,586 5796 31501 | 3,107 3516 3342 3827 3631 3781 3377 3502
® Electricity 12,693 12449 12226 11755 8,107 9392 11,359 11619 9412 9520 8,106 7982 7,105
- 127 89 86 98 98 L] 95 n ” 104 92 80 w0

1977 | 1883 | 2009 3073 | 2340 | 2727 3280 | 2614 2428 | 2810 | 2420 2566 2,739
19 | 481 | 650 1,149 | 1856 | 1,060 360 388 173 | 67 | 173 197 | 167
(6352 (6,056 | (4,608 (4583 | (2844 | (2,690 (3,180 | (3527 (4336 (3775 | (4.216 (3,367 | (3317

Water Environment
Federat‘lon
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* Continue land
application of
remaining Class A
dewatered biosolids

* Produce a blended soil
product (similar to
compost)

» Use product in service
area for tree planting,
restoration, green
infrastructure, etc.

Future Plans for Class A Biosolids

Waéer Environment

Designing a small onsite mixing facility

Water Environment
Federatjon‘
the water qualty people

3/2/2016
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GOOD SOIL,
I BETTER EARTH.

Water Environment
Federat‘lon'

Bloom Product Potential

Water Environment
Federat‘lon'

3/2/2016
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There is no such thing as
waste, only wasted resources.

www.bloomsoil.com

Chris Peot PE, BCEE
cpeot@dcwater.com

The Value of Biosolids from a Carbon
Perspective

 Sarah Deslauriers, P.E.
sdeslauriers@carollo.com

e Chair, WEF Residuals & Biosolids
Carbon Resource & Recovery
Subcommittee

e Program Manager, California
Wastewater Climate Change
Group

c caralla

Engineers...Working Wonders With Water ™

www.carollo.com

3/2/2016
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We live in a world of limited resources
and changing environmental conditions...

Water ronment
Fed on

Wastewater treatment plants recover
resources and generate renewable resources

» Renewable biogas replaces fossil fuel based
electricity/fuel

* Recovered biosolids replace synthetic fertilizer

» Recycled water replaces potable water use

Water ronment
Fed on

3/2/2016
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To account for the carbon value of solids, the
system boundary is critical...

Water Environment
FEteniien

Primary Secondary Tertiary/
Headworks Treatment Treatment  Disinfection
Wastewater : I
_—p 7 1> Recycled
: 15 Water
; / A e
Effluent i
Electricity Use
— Thickening
Chemicals :
! Electricity
R Bi —
: . iogas !
Fuel : Anaerobic Use i Fuel
—_— -'-'——-5 Digestion : >
Organics/ * :
Food Waste enlide |
s1m1mIMIY, Biosolids !
uuﬁuo_’% Use ! S_oil >
Dewatering ! Amendment

Effective use of each product depends on
the plant’s operations & community’s needs

Solids ectrici )
Treatment Electricity Generation
Primary Secondary Transportation Fuel
Treatment Treatment
Biogas
Thickening Pipeline Injection

@ Wasted Resource
| » (Anaerobic Land Application

Digestion

|, Bi_osolids/ Compost
(s1eieiers)_ Digestate
(eIeIeIsis =

Dewatering Alternative Daily Cover

% Wasted Resource

Water Environment
Federa t tion’
qualy peopic

3/2/2016
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Biogas is a renewable byproduct that
provides multiple uses and benefits

» Offsets purchase of i
fossil fuel based _ Onste
. - t
electricity and Generation|

transportation fuel

» Reliable, renewable
energy/fuel source

* Biogenic source of
greenhouse gas (GHG)
emissions (i.e., reduces
fossil based GHGS)

Land application of biosolids provides
multiple benefits as well...

 Offsets inorganic fertilizer production/use

* Increases soil carbon content and stability

Increases water retention capacity

Increases nutrient use - =

efficiency

Sequesters carbon in the
soil below

Increase crop yield

3/2/2016
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Use of these resources supports goals to
increase a community’s resilience

e National
= Renewable Fuel Standard
= Clean Power Plan (on hold)

e State
= Renewable Portfolio Standards
= Low Carbon Fuel Standards

» Local/City
= Climate Action Plans

= Mayor’s Climate
Protection Agreement

= 100 Resilient Cities

Most states have renewable/alternative
energy goals & 34 have climate plans

lawaii | Alaska | D.C. | Contiguous U.S.

LEGEND 4 ONTARIO

¥ (¢ Renewable and
Alternative Energy
Portfolic Standard

“NORTH
DAKOTA

Renewable Portfolio |
M Standard (27 States 32,2',}}*,
plus DC) |
B Altemative Energy
Portfolio Standard (3
States)

I Renewable or
Alternative Energy
Goal (7 States)

View data table

%

a,o% ,

.

%, Hisaton

Mexico
Cuba
Dominican
http://www.c2es.org/us-states-regions/policy-maps/renewable-energy-standards Mizp dats §2016 Google. INEGI  Terms of Use

Water Environment
Federat‘lon
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So what is the carbon (C) value of land
applying solids vs landfilling solids?

e

Solids

Onsite Electricit

Solids Thickening Landfill
Land Application
C-Sequestration

lSoIids
Synthetic fertilizer offset

Digestion

Water
Fed

Example comparison: Landfill vs
Anaerobic Digestion/Land Application

Thickening

eiererers —> -E—’

Dewatering

_________________________________________

Thickening

| Biogas
Anaerobic
Digestion

Land Application
v
1 oie,

{e1e1e > E——P
SIpioiois, Biosolids -

Dewatering

Water Environment
Federat‘lon

3/2/2016
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Assumptions to estimate C-value: Landfill
vs Anaerobic Digestion/Land Application

. Anaerobic Digestion to
Landfill Land Application

» Dewatering (add polymer) < Anaerobic digestion

« Transport to landfill  Biogas - Onsite electricity
(25 miles) generation
 Landfill - methane * Biosolids

capture & destruction
(no beneficial use)

= Dewatering (add polymer)

= Transport to land application
site (25 miles)

= Land application

Water Environment
Federat‘lon'

GHG emissions estimating terminology

» Scope 1 - direct emissions
(onsite stationary
combustion)

e Scope 2 - purchased
electricity, heat, or steam

e Scope 3 - production of
purchased materials and

uses of end products Comparison of 100-Year GWP Estimates
Gas CO, equivalents (CO,e)
Carbon Dioxide (CO,) 1
Methane (CH,) 25
Nitrous Oxide (N,O) 298
Intergovernmental Panel for Climate Change (IPCC)
Fourth Assessment Report

Water Environment
Federat‘lon'

3/2/2016
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Example C-value estimate: Landfill

Thickening GHG Emissions (CO,, CH,, N,O)

[ ] >
7 (e1e18] D)
Dewatering

Bvei

Electricity Fuel
Polymer

1,111,000,000 MT CO.e

= Dewatering

~7,500,000 dry tons of = Polymer
desmgpmdmmd Solids Hauling
annually in the U.S.

= | andfill

Equivalent to ~234,000,000 vehicles

Example C-value estimate:
Anaerobic Digestion/Land Application

GHG Emissions (CO,, CH,, N,O)

Thickening . T ______ ? ___________
Onsite
Anaerobic — Electricity
Digestion Use

Land Application
ererers Biosolids

i.l.ll!].l.,
Dewatering

_____________________

Electricity
Polymer

Water Environment
Fe n

3/2/2016
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Anaerobic Digestion/Land Application of
biosolids is a net sink for carbon!

-15,200,000 MT CO,e
4,780,000 MT CO,e \‘

= Engine

m Dewatering + Digestion

= Polymer m C-Sequestration

m Solids Hauling/Spreading = Fertilizer Offset

Equivalent to removing over 2,100,000 passenger vehicles from the roads for
a year or ~1,171,000,000 gallons of gasoline

ronment

= Renewable Electricity

Anaerobic Digestion/Land Application of
biosolids is a net sink for carbon!

-15,200,000 MT CO,e
4,780,000 MT CO,e \‘

= Engine

m Dewatering + Digestion

= Polymer m C-Sequestration

m Solids Hauling/Spreading = Fertilizer Offset

Increase in carbon content of the soil, 10-30% increase in water holding
capacity, and increase in crop yields...

Water Environment
ederat‘lon

= Renewable Electricity

3/2/2016
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Co-digesting additional organic
feedstock increases the net C sink

/ ® Food
Wastes
@ High
Strength
Gas Organics

Production @ FoG

Feedstocks

The additional biogas can be conditioned for
pipeline injection or vehicle use

* Avoids combustion onsite
» Extremely low carbon intensity fuel

* Eligible for funding incentives

26
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Resources you can use to start

estimating the C-value of your solids!

* Biosolids Emissions Assessment Model (BEAM)
http://www.ccme.ca/en/resources/waste/biosolids.html

» EPA Waste Reduction Model (WARM)

http://www3.epa.gov/warm/Warm_ Form.html

» WERF Combined Heat Energy Assessment and Plant

Emissions Tool (CHEApet)
http://cheapet.werf.org/documentation/OWS04R07c%20web.pdf

» Research at different Institutions/Agencies:
= Dr. Sally Brown, University of WA
= Guanglong Tian, MWRD of Greater Chicago
= Others...

Water Environment
Federation

Questions?

Residuals & Biosolids Specialty Conference
“Biosolids as a Resource™

April 3-6 - Milwaukee, WI

http://www.wef.org/residualsbiosolids/

Sarah Deslauriers, P.E.
(925) 977-3148
sdeslauriers@carollo.com

27



Biosolids Haute Couture:
See the Potential and Realize the Value

Mike Van Ham, RPF, RPBio, PAg

President and Principal Environmental
Scientist

& syLvis

sylvis.com

Water Environment
Federat‘lon'

Biosolids Haute Couture?

Haute Couture

= Made to order

= High quality materials

= Extreme attention to detail
= Exclusive

= Create awareness

= Increase recognition

= Delineate a brand

= Create market demand
= Increase garment value

3/2/2016
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Biosolids Fertilization

Water Environment
Federa :

Biosolids Soil Amendment

Water Environment
Fed tion

3/2/2016
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Haute Couture: Realizing Biosolids Value

It Just Makes “Carbon’ Sense...

1. Can’t Pass that Gas!
2. Growing Soil Carbon

Residuals Treating Residuals?

1. Intertidal Adsorption: A Salmon
Safe Place

2. For the Love of Landfill Leachate

Water Environment
Federat‘lon'

Can’t Pass that Gas!

4%

u Landfills 5%

33%
10% ;

u Livestock

LI Natural Gas and Petroleum Systems

i Coal Mining
23%

u Wastewater Treatment

u Other 25%

Anthropogenic Methane Sources

3/2/2016
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Methane Capture and Oxidation

<«— Topsoil

Closure
—_

Barrier Layer

TITITITINITITITINONND] «— Gas leading layer

Waste

ter Environment

Biosolids-based Biocover/Biofilters

e Good porosity

* Moderate pH (6.5-8.0)
e 20-30% soil moisture

» High organic matter

e Temperature

Precipitation

» Higher C:N Transpiration
Atmosphere

A Evaporation
CH, + 20,= CO, + 2H,0 + heat /
s Biocover ///
/

Solid Waste CH,

Leachate

Water Environment
F ion’
th ty peoplc

3/2/2016
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Methane Oxidation Biofilters

(from Zeiss, 2006)

=i

3/2/2016
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Growing Soil Carbon

“Using a carbon
and nutrient
feedstock, we will
accelerate the
production and
sequestration of
biogenic carbon
within degraded
environments
sixty-fold.”

3/2/2016
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Growing Soil Carbon

Area 2

Area 3

Three Years to
Steady State!

3/2/2016
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Harvest, Chip, Apply, Repeat...

Years 4+

Water Environment
Federation

+29.13 tCO,eq hat yrt

Parkland agriculture no-till baseline:
0.25 tCO,eq hat yr?

Additionality through land application
of biosolids (Years 1-3/Years 4-36):

7.53 / 3.77 tCOeq ha yrt

Additionality through willow biomass
management:

21.60 tCO,eq hatyr?

Water Envi

3/2/2016
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Intertidal Adsorption: A Salmon Safe Place

Deleterious Substances in Water

Water Environment
Federat‘lon
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3.00 3.00
- - -
t- GEO-TEXTILE
FABRIC LAYER
0.50m BERM —
i 300mm COURSE OF
\_ 1.75° \ 75mm ROAD BASE
N ] i
EXISTING COMPACT FILL

Biosolids Fabricated Infiltration Barrier

RIPARIAN
PLANTING

ANGULAR
ARMOUR ROCK
NOMIMAL 1.0m

er Environment

Biosolids Creates a Salmon Safe Place

ConAgg Quarries Watts Point Quarry
Backshore Wigilire Corridor
CAUTION!

PLANTS AT WORK

Backshore ‘

plants enhance
fish and wildlife
habitat by

PLEASE PROTECT =
YOUR RESOURCE e
e

S

Waéer Environment

3/2/2016
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Water Environment
Federa :

Terrestrial Landfill Leachate System

Three soil formulations
1:3:3 - biosolids: wood: sand
1:5:3 - biosolids: wood: sand
1:4:3 - biosolids: wood: sand

Water Environment
Fed tion

3/2/2016
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NW . NE Leachate
I [ I I ' ' ' pond

1 Biosolids: 3 Wood: 3 Sand 1 Biosolids: 4 Catalyst paper fines:

3 Sand

depth = 50 om depth = 100 cm
NEC-;fﬂ ’ NED-50
[ Hwa-50 [ MWB-50 O necioo O nep-oo

———  Existing irrigation pipe

Future irrigation pipe

m Weather station
®
u}

Shut-off valve

[0 swa-s0 O sws-s0
1

I Lysimeter

1 Biosolids: 4 Catalyst paper fines:
3 Sand
depth = 100 cm

1 Biosolids: 5 Wood: 3 Sand
depth = 50 cm

sw ' ; ' SE

Biosolids Soil Fabrication and Placement

3/2/2016
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Optimizing Nutrient Removal and Hydraulic
Loading by Vegetation Type

Grass Lot Leachate Treatment Performance 2015

45
=40
5
=35
-
2
il
[
o
225
=3
o
= 20
o
2
£ 15
210 A ! A
E |
£

0

PSP P E A S AP S E T OO O R RS ED N
RSP I 0 I R T S S - - N <Pt
Rl GG Gt \""’ouoc'gﬁpqx‘-“,\,(fo\ﬂ"

U A -

=#=\etland Outlet L2 === (rass Lot Sampling Well (irrigation-treated leachate) == Discharge Limit

Water Environment
Federat‘lon
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For the Love of Landfill Leachate

Ecowaste Leachate
Sampling Locations 2015

Legend
L e Weesy Montonng Locasons
A Entatinea sampueg Locaten
@ Lyumeter Samping Locatons
] Crmmon Bypass Area
1 Lascnate Treatment Areas
I cowaste Property Bosndary

Mapseai 12500
Coordnte Sydem  WAD THE B Envmorement Aers

3/2/2016
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Sequestering more Carbon

Growth Response of Willow to Irrigation with

- Landfill Leachate
140

120

100

80

®|rrigated

diameter (mm)

60 = Not irrigated

40

20

Min Max Mean

(From Maurice et al., 1999)

Water Environment
Federation

Methane Oxidation!

--7" Methane Oxidation Rates on Leachate Irrigated and on
- Non-Irrigated Plots

20

18

16

14
‘Té» 12
<
210 ® |rrigated
© P
o m Not irrigated
[a
x 8

6

4

2

0

Min Max Mean

(From Maurice et al., 1999)

Water Environment

3/2/2016
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Biosolids Haute Couture
Do You See The Value?

- 15800-778-1377
mvanham@sylvis.com
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