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The National Biosolids Data Project 7{@

* The original survey collected 2004 data.

* This 2" Survey collected 2018 data.

* Lit. review & methods funded by
USEPA Region 4

* 2018 was before much impact of
PFAS on biosolids
management.

e 2018 was representative of (‘A
biosolids management EASA
in the decade of the 2010s. Q
* Comprehensive Biosolids Update ‘\ @Mid-mantic

https://www.biosolidsdata.org
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* Regulation
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* End Use and Disposal Data
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NBDP Survey Topics 7@
* How much & where biosolids were used or disposed in 2018
* Quality: Class A, B; nutrient levels, meeting Part 503 Table 3

* Biosolids management details

* Energy - limited data, but useful insights

* Economic Data - limited data, but useful insights never compiled before

e |ssues & pressures on biosolids management
programs; trends

e Septage & other outside wastes (limited data)

Harvesting corn fertilized
with biosolids, Virginia
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 Careful compilation of data for each state, DC, & larger territories
 Standard, consistent method & review process for each state report

 Corroboration using a) EPA ECHO data where available & b) calculated
estimates based on wastewater flows and population

* Almost all state reports were reviewed by state biosolids coordinator
or other state expert

* Confidence in states’ data quality:
* 32 “High” or “Moderately High”
* 17 “Moderate”
* 4 “Low”

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Metadata & Quality of NBDP e,
Responses & Data 74\
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* 452 valid WRRF survey responses

* From 43 states & DC

* Representing ~12,000 mgd, or 34% of U. S.
average total wastewater flow

* Total solids reported: 2,114,000 dry metric tons, ¢
which extrapolates to 6.1 million dmt, compared ===z

ias anyone else at your WWTP done.
https /Awww nebiosolids org/nbii2definitions.

to the more robust state data of 5.823 dmt Welcome to The National Biosolids Survey -z01s bata
The Core Survey has about 25 questions; many are quick to answer. It hould take about 30 minutes fo complete (f you
have your 2018 data ready). But please complete the additional sections.

- Good representation of:
- Geography
- WRRF size
a National Biosolids Data Project presentation e June 24, 2022

¢ Ty p €s Of en d use & d IS p 0OSa | A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.

Permission granted for use in accordance with Data Use Policy.



https://www.biosolidsdata.org/data-downloads
https://www.biosolidsdata.org/data-use-policy

NATIONAL
BIOSOLIDS
DATA

NBDP WRRF survey responses are... TR

74\
e ...more from the largest WRRFs;

» ..more from New England especially, as well as from Missouri (plain
states) & the Northwest; and

e ..less from smaller facilities (<10 mgd); and
e ...less from the southeast & south central states.

But, overall, good representation.

THANKS to all those who did the survey!

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.

Permission granted for use in accordance with Data Use Policy.
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How much biosolids?

PROJECT

Total wastewater solids Used or disposed in the U. S., 2018: 7/’&
5,823,000 dry metric tons (dmt)

from state-by-state data compilation (5.823 million dmt)

Compare this”to 6,13”2,000 dmt in 2004 (NEBRA et al., 2007, which does not include 382,000 dmt
identified as “stored in the 2004 data).

* The 2018 total is 309,000 dmt lower due to:

* The 2018 data were compiled with greater precision, assisted by increased consulting with state experts
and use of EPA ECHO data for corroboration. There may have been more double-counting in 2004 data; this
was avoided more in 2018. There were improvements in methods for estimating solids use & disposal for
some states (e.g. MO). And, for 2018, NBDP did not extrapolate extra tonnage for small facilities with no
data; it was assumed that most of those solids were stored and that capturing >75% of each state’s flow
accounted for nearly all solids used & disposed. For 2004, some states’ data were rounded up.

* |In 2018, there is more anaerobic digestion (which reduces tonnage) and less alkaline stabilization (which
increases tonnage); for example DC Water produced and recycled 49,000 less dmt in 2018 than in 2004.

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Biosolids Used & Disposed, by State

2018 (dry metric tons)
NATIONAL
5,823,000 dmt (U. S. total) BIOSOLIDS
DATA
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a National Biosolids Data Project presentation e June 24, 2022 NORTH DAKOTA
WYOMING

A full set of slides (.ppt) is available for a fee at
SOUTH DAKOTA

https://www.biosolidsdata.org/data-downloads. PACIFIC ISLANDS & NAVAHO...
Permission granted for use in accordance with Data Use Policy. - 200,000 400,000 600,000 800,000
dry metric tons (dmt)
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Biosolids Used & Disposed, by State
2018 (dry metric tons)
5,823,000 dmt (U. S. total)
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State-by-state
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biosolids use & disposal, 2018
(dry metric tons, dmt)

a National Biosolids Data Project presentation e June 24, 2022

A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-
downloads.
Permission granted for use in accordance with Data Use Policy.
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State-by-
state

biosolids
beneficial use,
2018
(percent (%) and
dry metric tons,
dmt)

a National Biosolids Data Project
presentation e August 5, 2022
A full set of slides (.ppt) is available for a

fee at https://www.biosolidsdata.org/data-
downloads.
Permission granted for use in accordance

with Data Use Policy.

Percent Beneficial Use of Biosolids in 2018, By State
from lowest % (top of graph) to highest % (bottom)
with Dry Metric Tons of Beneficial Use
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State-by-
state

biosolids
beneficial use,
2018
(percent (%) and
dry metric tons,
dmt)

a National Biosolids Data Project
presentation e August 5, 2022
A full set of slides (.ppt) is available for a

fee at https://www.biosolidsdata.org/data-
downloads.
Permission granted for use in accordance

with Data Use Policy.
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California is in top 15
highest % beneficial
use, with by far the
most tonnage recycled
of any state.
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How much biosolids?

Use & disposal

Biosolids Use & Disposal

%

dry metric tons

% Beneficial Use 53% 3,027,971
% Disposal 47% 2,733,505
% Agricultural 40% 2,301,571
% Forestland 0.2% 12,607
% Reclamation 1% 59,964
% Class A EQ Distribution 11% 653,829
% Landfill Burial 26% 1,499,513
% Landfill ADC 4% 219,330
% Surface Disposal 2% 132,942
% Incineration 15% 881,720
% Other 1% 62,038
Total (dry metric tons) 5,823,000

United States
Biosolids Use & Disposal 2018
(dry metric tons, %)
Total: 5,823,000

Surface Disposal ~ Other Forestland
132,942,2% ~62,038,1% 12 607,0.2%

Landfill ADC —
219,330, 4%

Reclamation
59,964, 1%

Class A EQ
Distribution
653,829

Incineration | 11%

881,720, 15%

Agriculture
2,301,571, 40%

a National Biosolids Data Project presentation e June 24, 2022
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A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.

Permission granted for use in accordance with Data Use Policy.
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NATIONAL

U. S. Biosolids Use & Disposal, 2018

53%

beneficial use in 2018

e ~37 pounds = the average per capita
contribution to biosolids used or

disposed in the U.S.

/’!"\
* 53% of biosolids were f(&

PROJECT

iosolidsdata.org

beneficially used in 2018

37#

per capita contribution to
biosolids used/disposed

a National Biosolids Data Project presentation e June 20, 2022
This set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads. 18
Permission granted for use in accordance with Data Use Policy.
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BIOSOLIDS END USE OR DISPOSAL

Relative numbers of WRRFs, in 2018, extrapolated from WRRF survey

NATIONAL
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(n=452)
800 - biosolidsdata.org
700
a These data from the WRRF survey show
gl, 600 similar trends as shown in the nationwide
= 500 data from totaling state reports, helping
é 200 corroborate that the WRRF survey data
= are representative of the entire U. S..
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a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-do

wnloads.

Permission granted for use in accordance with Data Use Policy.
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Comparing 2004 to 2018 Use & Disposal (%)

UNITED STATES
BIOSOLIDS USE & DISPOSAL 2004

%

Incineration
1
% Surface 6%
Disposal %
2% Agricultural

|

39%

% Landfil
% Forestland

30%
0%
% Class A EQ %
H “" ” - . .
These 2004 data do not include “other” Distribution Reclamation
(stored) amounts that were reported 11% 1%

then but not used or disposed that year.

NATIONAL
BIOSOLIDS
DATA

biosolidsdata.org

United States
Biosolids Use & Disposal 2018
(dry metric tons, %)
Total: 5,823,000

Surface Disposal ~ Other Forestland
132,942,2% ~.62,038,1% 12 607, 0.2%
Landfill ADC . Reclamation
219,330, 4% 59,964, 1%

Incineration: Class AEQ
Distribution

|

EQ distribution::

1% decrease in 653,829 no change
Incineration o
percent 881,720, 15% Uik
incinerated
cHl Byiris Agriculture
Landfill : ‘ 2,301,571, 40%
(including ADC) Agricultural Use:
no change >1% increase

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Comparing 2004 to 2018 Uses:

Small increase in percent (%) agricultural use %

biosolidsdata.org

BENEFICIAL USE PRACTICES

Beneficial Use Practices 2018 U. S. TOTALS
2004 U.S. Totals
% Class AEQ EQ distribution:
% Distribution h
22% no change

Reclamation
2%

N

% Forestland _/

I

0%
W74% Agriculture M 1% Forestiand ' 3% Rediamation M22% Class A EQ Distribution | Reclamation: . / Agricultural Use:
' <1% decrease in Agricultural 1% - 2% increase
percent in reclamation 76%

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Comparing 2004 to 2018 Disposal: O

Small decrease in % incinerated %ﬁ

Di | Practi DISPOSAL PRACTICES biosolidsdata.org
ISposa ractices
2004 U.S. Totals 2018 U. S. TOTALS
Incineration:
nci - 1% decrease
ncineration
32%

N

B MSW Landfill (inc dly
cvr)

B Surface Disposal

Incineration

% Surface \

Disposal N
5%
|
. % Landfill % Landfill
Surface disposal: aneht Burial
o i hoe Landfill X

<1% increase 8% ) ) 55%
(including ADC):
no change

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Biosolids Treatment Level (Quality): 2004 vs. 2018 ...

Proportional Numbers of WRRFs
Producing Biosolids of Each Class,
2004 vs. 2018

2,000 4,000 6,000 8,000 10,000 12,000

Class AEQ L m # of WRRFs 2004
m # of WRRFs 2018

Other Class A I

Class B

Other {no data, etc. h

7S

biosolidsdata.org

Tons Biosolids Used or Disposed,
by Class, 2004 vs. 2018

500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000

Class A & EQ:

Class AEQ _ | tons biosolids 2004 5% increase

m tons biosolids 2018
Other Class A l

coss | et
ass
5% decrease

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Biosolids Quality (data from wrrF survey) /(&

dsdata.org

* In 2018, did all of your biosolids meet Part 503 Table 3 (high quality)
standards? (n = 416)

* 330 Yes
* 13 No

« 73 Don’t know or Not applicable (often, there is no treatment when the solids
are being sent to landfill or incineration)

* Average % solids of biosolids (n= 80) 22%

a National Biosolids Data Project presentation e June 24, 2022... A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.... 24
Permission granted for use in accordance with Data Use Policy.
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Treatment
Technologies
in Use in the
U.S. -

Stabilization

Proportional numbers
of WRRFs Using
Different Stabilization
Technologies,

2004 vs. 2018

a National Biosolids Data Project presentation e August 5, 2022

A full set of slides (.ppt) is available for a fee at
https://www.biosolidsdata.org/data-downloads.

Permission granted for use in accordance with Data Use Policy.

Proportional Numbers of WRRFs Using Different g‘lgs'g'dgé
Stabilization Technologies, 2004 vs. 2018 ERA(T)ﬁECT

(Aerobic Class A (ATAD/Other))

(Aerobic Class B)

Anaerobic digestion (AD) (total)

(Anaerobic Class A (e.g. thermophilic))

(Anaerobic Class B (mesophilic))

WWTPs co-digesting (FOG, food,
glycol, etc.)

Biogas used (heating, electicity, fuel,
etc.;scf/year)

Lime/Alkaline (total)

Class A lime/alkaline

Class B lime/alkaline

Composting

Thermal (e.g. heat drying, not
incineration/gasificatn/pyrol)

Gasification

Pyrolysis

Hydrolysis (thermal, chemical, etc.)

m Number of WRRFs using this technology, 2004

500 1,000

biosolidsdata.org

In 2004 & 2018, the most
common technologies used
were, in order:
1. Aerobic digestion
2. Anaerobic digestion
3. 2004: Alkaline stabilization
2018: Composting
4. 2004: Composting
2018: Alkaline stabilization
5. Heat drying

In 2018, there were 3 WRRFs
with gasification, 0 with
pyrolysis, & 5 with hydrolysis

m Number of WRRFs using this technology, 2018
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Treatment
Technologies in
Use in the U. S.

Stabilization

Tons of Biosolids Used or
Disposed Using This
Technology,

2004 vs. 2018
(proportional estimates)

a National Biosolids Data Project presentation e August 5, 2022
A full set of slides (.ppt) is available for a fee at
https://www.biosolidsdata.org/data-downloads.

Permission granted for use in accordance with Data Use Policy.

Tons of U. S. Biosolids Used or Disposed Using

NATIONAL
This Technology, 2004 vs. 2018 (proportional estimates) BIOSOLIDS
500,000 1,000,000 1,500,000 DATA
PROJECT

Aerobic Digestion (total)

(Aerobic Class A (ATAD/Other))

(Aerobic Class B)

Anaerobic digestion (AD) (total)

(Anaerobic Class A (e.g.
thermophilic))

(Anaerobic Class B (mesophilic))

WWTPs co-digesting (FOG, food,
glycol, etc.)

Biogas used (heating, electicity,
fuel, etc.;scf/year)

Lime/Alkaline (total)

Class A lime/alkaline

Class B lime/alkaline

Composting

Thermal (e.g. heat drying, not
incineration/gasificatn/pyrol)

Gasification

Pyrolysis

Hydrolysis (thermal, chemical, etc.)

Long-term (lagoons, reed beds,
etc.)
Oxidation ditch / extended
aeration

Other stabilization technology

74N

biosolidsdata.org

In 2018, the tonnages of
biosolids composted or heat
dried had increased
dramatically to similar levels
as anaerobic digestion — part
of the overall ~¥5% increase
in Class A EQ biosolids.

m Tons of biosolids used or disposed
using this technology, 2004

m Tons of biosolids used or disposed
using this technology, 2018
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Summary: Trends from 2004 to 2018 7/'—t§

iosolidsdata.org

* More Class A & EQ biosolids being produced in 2018

* Same % of landfilled solids, despite more pressures & incentives to
divert from landfills

* Less incineration (fewer SSls & less tonnage)
* Decrease in state full-time employees (FTEs)

* In all years: Less than 1% of U.S. cropland would 7";%';-\3
be needed for land application of all biosolids. |

" 32LB MILORGANITE [
_ - 771299 BAG ‘
A local hardware store in western '

Maine enthusiastically advertises

Milorganite every year. E A Benjamin Moore
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Navigating

https://www.biosolidsdata.org

Liquid land
application by
injection,
Kentucky
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Goimasd State results

Data on Biosolids Management in the United States

Home National Reports ‘Svate Summaries ‘qto Downloads About NBDP Contact Us

How are biosolids used &
managed in the United States?

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Navigating state data

Project Website:

ALABAMA ALASKA ARIZONA I ARKANSAS ) ‘ CALIFORNIA) ‘ COLORADO ) ‘CONNECTICUT’ ' DELAWARE ) FLORIDA GEORGIA l
HAWAII IDAHO | | ILLINOIS INDIANA ) ‘ ( KANSAS ) KENTUCKY B | LOU.S|ANA | MAINE ( MARYLAND } ‘MASSALHUSUIS}
MICHIGAN MINNESOTA MISSOURI MONTANA NEBRASKA NEVADA NEW NEW JERSEY | NEW MEXICO NEW YORK B OIS

| HAMPSHIRE CAROLINA

Agriculture . Class A EQ Distribution . Landfill ADC . Long -term Storage

www.biosolidsdata.

DISTRICT OF
COLUMBIA

NORTH
DAKOTA

Forestland Unknown Disposition . Incineration . Deep Well Injection

Reclamation . Landfill Burial ‘ Surface Disposal

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Navigating state data

Right column:

Left column: state totals lowa Biosolids state narrative summary

State Data
Confidence in dala faor this state

HIGH

2018 data unless noted

lowa Biosolids Use & Disposal 2018
(dry metric tons, %)
Total: 61,800

Class A EQ Distribution
3,988, 6%

Agriculture

3, 72%

lowa Septage Management 2018
(% estimated)
Tatal- 40 000 0NN aallane

- Middle column: dashboard of key

- . . <
= = 3} = State Summary
- Rt 2 .
. ‘ . -
o . . e lowa has abundant agriculture, and Blotolids recycling to
- b ’ 3
- 4 - o 2 s > tine. e . v a a 4 e P »
o 10ils is prevalent, ro e onomical, and encouraged
% -
- -~ ~ - Landfill d¢ sal of sewage sludge ia discouraged and
ry = S
g land il disposal Class A or Class I biosolids is prohibited
AR
<
o Nulrient management is a growing concern statewide

effluent standards and nen-point nutrient sources are a focus

and bios olids might be

... State statistics « Do Mlnes - th sst's st WRRR - s  natines
leader in advanced anaerobic digestion and renewable
State Stafistics Dashboard
digestion
Demographics & Wastewater ® 1A DNR pr 1

Avg population served per WRRFE
Avg wastewater flow statowide (MGD)
WRRFs treating »75% WW flow

% of population served by on-site (septic) syste.

Biosolids used or disposed / person in 2018 (Ibs)
Biosolids Application e
9% of state area in cropland

% cropland to which biosolids wore applied

application rate if all state biosolids were
applied to cropland (dt/acre)

% cropland needed if all biosolids were
applied ot Lypical rate of ~3dt/acre

PROJECT

A4S

biosolidsdata.org

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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Data Quality & Methods 2018 explanations & sources
ranking by survey team based on
Iinfoarmation provided Iin survay {options:
Quality & Confidence in this state's data; HIGH High, Moderate, Low, None)
State biaosolids coordinator, who was very thorought in cormpieting this swvey, trocks land
Data sources B methods: application dosely & complies data frovn amvwal reports from WRREs, which are now
sub/tted electramncally.
State blosolids Included In 2018 CPA FCHO data 103% 9% in FCHO vs, the total presented here
Demographics & Wastewater
3,156, 145 U, %. Consus astimate for July 1, 2018

State population:

Tatal land arca in stote (acres):
Population density {persona/square mile):

35,748,480
56.5

e, AMALAR -

-
calculated

Totad numbier of WRRFs reported in state survey: n7i sUrvey response by state sxpert
total number of WRIRFs permitted/reported elsewhere: 763 Seiple et al., 2020; state experts, etc.
numbaer of WRRNs In EPA ECHO reports for 2018: u LT L T
Average population served per WRRF: 2,718 calculated
Average wastewater flow statewide (MGD, NBDP): 507 survey response by state expert
Seple et ol 20,
avo.wastewater flow statewide (MGD, Seiple)!: n hllpﬂm.l:dulxtu 0. 1016/ Janvman. 2020, 1 10852
Seple ot al, 2020
Number of WRRFs that treat >75% of state flow: 70 hitpa: //dolorn/ 10. 10 16/) janvman. 2020, 110853
%o of population served by on-site (septic) systems: 25% survey response by state expert
Biosolids used or disposed / person in 2018 (Ibs): 39 calculated
Biosolids Application
T — o
Agricultural land cropland (acres): 26,545,960 FEPT———
%o of state area in cropland: 74% calculated
oy N 4 v FTPRE SN ST SR
Number of farms with that cropland 77,943 FETFEETS
% cropland to which biosolids were applied: 0.07% calculated
Application rate If all state blosollids ware applied to cropland (dry metric tons /ac.): 0.2% calculated
% cropland needed if all state biosolids were applied at typical rate
(~3 dt/ac): 0.1% calculated
Nutrient Sources - Comparison
NMurogen (N) in all this state's biosolids (metnc tonnes, 2018): 2,966 colculated assuming avg. 4. 8% biosolids N
(S a—— 4 R L - ALAADL s salain
N in this state’s animal manures (metric tonnes) 360, 553 A OAAL AL ALl KA LA
N in this state's purchased fertilizer {(metric tonnes, 2011); 1,214,110 ::_n._, “ g " —_—
If all state's biosolids applied, what % of state's applied N would
come from biosolids? 0.2% calculated
Phosphorus () in this state's biosolids (rmetric tonnes, 2018): 1,236 calculated assuming avg. 2% bicsolids P
P in this state's anirmal manures (Mmetric tonnes): 144, 981 :::.u‘..u_..u....m..:- e TR T
2[)(],D85 (L - b ——— nihbens

P in this state's purchased fertilizer {metnic tonnes, 2011):
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2018 data
conducted 2020-2021
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uniTs:| |  Dry metric tona

Oy UK. e
BIOSOLIDS USED OR DISPOSED, 2018 (adjusted total):| 61,800
Summary
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How are biosolids used & managed
in the United States?
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Questions: 7/"(‘§

https://www.biosolidsdata.org

Ned Beecher
ned.beecher@gmail.com

or
Janine Burke-Wells

janine@nebiosolids.org

603-323-7654

a National Biosolids Data Project presentation e June 24, 2022
A full set of slides (.ppt) is available for a fee at https://www.biosolidsdata.org/data-downloads.
Permission granted for use in accordance with Data Use Policy.
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