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About these slides... 7—4@

biosolids

* These slides provide charts/graphs for the most significant nationwide
totals related to biosolids use & disposal in the U. S. in 2018, which was
the target data year for the NBDP. (2018 was chosen a representative
year for biosolids management in the later 2010s & early 2020s.)

* In the following slides, for some data there are 2 or more charts
presenting the same data in different ways; you can choose the version
that works best for you, deleting the duplicate slide(s).

* Use of this spreadsheet and its data shall be in accordance with the
NBDP Data Use Policy: https://www.biosolidsdata.org/data-use-policy

* There is a fee (S) for licensed download and use of these slides. The fee
supports the maintenance of the NBDP website. For details:
https://www.biosolidsdata.org/data-downloads
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Questions? (&

biosolidsdata.org

Janine Burke-Wells

@nebiosolids.org

603-323-7654

25th

Anniversary

nenra

North East Biosolids
& Residuals Association

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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The National Biosolids Data Project 7&

biosolidsdata.org

* The original survey collected 2004 data, is outdated.

* This 2" Survey collected 2018 data.
* Lit. review & methods funded by USEPA Region 4

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

* 2018 was representative of biosolids management
in the decade of the 2010s.

* Comprehensive Biosolids Update
* Regulation
* Quality
* End Use and Disposal Data

Major Project Partners
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National Biosolids Data Project KT

N
* The goal of the National Biosolids Data /(&

Project is to compile and publish the most
robust dataset on biosolids management in
the U.S. and make the data available to

benefit the biosolids and related professions. Harvesting corn fertilized

with biosolids, Virginia

* The first major national survey on
biosolids regulation, quality, end use,
and disposal was published in 2007,
reporting data from 2004 (NEBRA et al.,
2007). That report is also available at
the NBDP website. Trends from 2004 —
2018 are included herein.

e Further information:
https://www.biosolidsdata.org/about
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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
* [ssues & pressures on biosolids management programs

* Trends

 Septage & other outside wastes (limited data, from some states only)

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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National Biosolids Data Project — R
2 separate but similar surveys to collect data:

biosolidsdata.org

>=<d \WWTP Biosolids Survey - 2018 Data

« State Biosolids Coordinators’
Survey — 2018 Data tWetcome

[ ] S p r‘e a d S h e et This survey is still open (Sept 2021)! Thanks for completing it!

Contractor manage your sludge? Send them this survey link & have them complete the Core Survey (6 pages) for just
your sludge. BUT you can continue the survey now, skipping over the Core Survey (5 pages) - just enter a few required

b O n I | n e S u rvey answers & your name & contact info when asked - and go on & complete the rest of the survey.

Are you in New York or New England (cT, ma, ME, NH, RI, vT)?
If you are with a WWTP in one of these states, please complete the parallel NEIWPCC Biosolids Survey - click here. Both
that survey and the one below are essentially the same, and the data from both will be combined for our national data set.

b W R R F S u rvey - 2 O 1 8 D a ta Georgia? There were GAWP, etc. surveys for 2018. We will use those compiled data. But this survey asks additional

questions, so please do it. Thank you!

d O n I I n e S U rvey Missouri/Mississippi River Flood 2018? Please provide 2017 data if it is more representative of your WWTP's biosolids
management and note this in the comments.

Has anyone else at your WWTP done this survey? Please check, to avoid duplicates. Click the green button here:
https://www nebiosolids.org/nbii2definitions

Welcome to The National Biosolids Survey - 2018 Data.

The Core Survey has about 25 questions; many are quick to answer. It should take about 30 minutes to complete (if you
have your 2018 data ready). But please complete the additional sections.
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Metadata & Quality of NBDP e
Survey Data / (§

 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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Responses & Data 74\

* 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, ° i ——
which extrapolates to 6.1 million dmt, compared = =====e oo
to the more robust state data of 5.823 dmt T ——

- Good representation of:
- Geography

- WRREF 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.
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NBDP WRRF DATA -_-.

HOW WELL DO

REFLECT 1 — New England
GEOGRAPHY/ 2 — NJ, NY, PR
POPULATION? 3 — Mid-Atlantic

4 = Southeast

Over-represented in

5 = Upper Midwest
NBDP responses PP

Under-represented 6 — so. central
7 — 1A, ks, NE, MO
8 — Rocky Mtns.
O — Az cA, HI, NV

10 = Northwest

TOTALS

108
32
44
32
60
11
55
26
48
36

452

24%
7%
10%
7%
13%
2%
12%
6%
11%
8%
100%

4%
9%
9%
20%
16%
13%
4%
4%
15%
4%
938%

3



HOW WELL DO
NBDP DATA
REPRESENT
DIFFERENT SIZES
OF U.S. WRRFS?

Over-represented in
NBDP responses

Under-represented

NATIONAL
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0.00-0.10 6,830 0.9% 0.08% 0
0.101 - 1.00 6,431 7% 2%
1.001 - 10.0 2,771 26% 13%
10.001 - 100 503 39% 36%
> 100.001 41 27% 49%
Totals 2004:16,583* 33,657
2017: 15,0084 mgd* 34,869 mgda

*Data from NEBRA et al., 2007, courtesy Robert K. Bastian, based on Clean Watershed Needs Survey; another 7
WRRFs labeled as “Other” are not included here

A Data from Seiple et al., 2017 and Seiple et al.,2020

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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NBDP WRRF survey responses are... S 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.



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

= NATIONAL

g ///»: therm(]/ BIOSOLIDS
= _ DATA
E@e— hydrolysis & AD PROJECT

tour, Blue Plains, 7-§
Washington, DC

biosolidsdata.org

Results
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demonstration
corn row, Ml
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Total wastewater solids used or disposed in the U. S., 2018: /(§

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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State-by-state

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.

Biosolids Used & Disposed, by State

2018 (dry metric tons)
5,823,000 dmt (U. S. total) gleTslgfdgLs
CALIFORNIA DATA
TEXAS PROJECT
FLORIDA /,.———-*
NEW YORK
ILLINOIS &
PENNSYLVANIA
OHIO
MICHIGAN
INDIANA biosolidsdata.org

GEORGIA
MASSACHUSETTS
NEW JERSEY
MINNESOTA
WISCONSIN
NORTH CAROLINA
CONNECTICUT
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MISSOURI
MARYLAND
TENNESSEE
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WASHINGTON
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WASHINGTON DC
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SOUTH DAKOTA

PACIFIC ISLANDS & NAVAHO...
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State-by-state

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.

Biosolids Used & Disposed, by State
2018 (dry metric tons)
5,823,000 dmt (U. S. total)
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Biosolids Used & Disposed, by State, 2018 (dry metric tons)

StatE'by'State biosolids use & disposal, 2018

5,823,000 dmt (U. S. total)
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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

RHODE ISLAND

NEVADA

CONNECTIUT

LOUISIANA

ALASKA

NEW YORK

KENTUCKY

NEW JERSEY

PRE& USVI

WEST VIRGINIA

GEORGIA

MINNESOTA

MISSOURS

SOUTH CAROUNA

INDIANA

oo

MASSACHUSETTS

MAINE

NEW MAMPSHIRE

TEXAS

MONTANA

NEW MEXICO

PENNSYLVANIA

MICHIGAN

SOUTH DAKOTA

B 452
™

- L%
»

I = 6285
5%

| = 1,786
™

. 1583

o " 17,843
1™

- . 30,859
0%

| . ERES]
20%

| = 420

- - 0,196

b
- . 35,460
0%
. . 18631
ns

= 65974
6%

j s— " LIREY

o] - 62,266

P = 849
%
| " 9430
%
I
4an
1 = o577
6%
| I 11,916
6%

6%

SI%

S1%

130,055

209513

VIRGINIA

L 65,904

5%

MISSISSIPPI .sn . 1254
DAND .sr« . 10929
HAWAN s%. &ns

NORTH OAXOTA | S%' 4046

VERMONT '(-:r\. 5,594

v 10,797
Ancases - 4467

TENNESSEE

WYOMING

NORTH CAROUNA

- e 68774

| = 4535

= = 90,236

%
m e 25998
Avasama Y
CALIFORNIA

WASHINGTON

WA

HUNOIS

FLORIDA

ARIZONA

DELAWARE

OKLAHOMA

WISCONSIN

COLORADO

OREGON

MARYLAND

NEBRASKA

WASHINGTON DC

NATIONAL
BIOSOLIDS
DATA
PROJECT

biosolidsdata.org

I = 480,000

n 74260

-m - 3,165

- 48,401

T -

%
_—

%

L] 61,242
%
- 20,480
81%
u 41,987
83%

I - 111381
B4%

- 63,097
BE%

= - 36990
%

| S— L 99280
BE%

- e 42,197
94%

- 46615
100%

207,632

- 293,626


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

State-
by-state

increase
(decrease) in
biosolids used
& disposed,
2004 - 2018

Differences
may be due to
data
compilation
changes as well
as biosolids
management
practices.

Texas
Tennessee
Michigan
New Jersey
Ohio

D.C

New Mexico
California
llinots
Missourl
Virginia
Mississippi
Wisconsin
Alabama
Colorado
Wyoming
Georgia
Louisiana
Arizona
Oregon
Maryland
Hawaii

West Virginia
Maine
‘Washington
Alaska

South Dakota
Pennsylvania
Oklahoma
Utah

idaho

North Dakota
New Hampshire
Montana
lowa
Vermont
Rhode Island
Indiana
Pacific Islands
Delaware
North Carolina

INCREASE (DECREASE) FROM 2004 - 2018, DRY METRIC TONS

b Texas

(100,000} (50,000)

wincrease (decrease) from 2004 - 2018, DRY METRIC TONS
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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 AEQ
Distribution
653,829

Incineration J 11%
881,720, 15% 5

Agriculture
2,301,571,40%

a National Biosolids Data Project presentation e June 24, 2022
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NATIONAL

U. S. Biosolids Use & Disposal, 2018 oo

53%

beneficial use in 2018

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

disposed in the U.S.

PROJECT

/f-z*\
 53% of biosolids were /(&

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. 24
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
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BIOSOLIDS
DATA

(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..
S 300
@
= 200
=
100
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Comparing 2004 to 2018 Use & Disposal (%) A

UNITED STATES
BIOSOLIDS USE & DISPOSAL 2004
%
Incineration
% Surface ey
Disposal %
2% Agricultural

39%

% Forestland

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.

DATA
PROJECT

7S

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 o Reclamation

219,330, 4% 59,964, 1%
Incineration: | ClassAEQ EQ distribution::
1% decrease in Dgggbg;g“ no change

Incineration ‘ 1 1'7
percent 881,720, 15% 6
incinerated
rt Agriculture

Landfill 100 £12 D40/ 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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NATIONAL

Comparing 2004 to 2018 Uses:

PROJECT

Small increase in percent (%) agricultural use 7K"§

iosolidsdata.org

BENEFICIAL USE PRACTICES

Beneficial Use Practices 2018 U. S. TOTALS
2004 U.S. Totals
% Class A EQ EQ distribution:
% Distribution no chan e
Reclamation 22% &
2%
% Forestland
0%

W74% Agriculture 1% Forestiand © 3% Redlamation 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
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How much biosolids? NATIONAL
BIOSOLIDS

Comparing 2004 to 2018 Disposal: ROk,
Small decrease in % incinerated /(&

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

B MSW Landfill (inc dly
cvr)

B Surface Disposal

Incineration

% Surface
Disposal
5%
. % Landfill % Landfill
Surface disposal: ADE T Burial
<1% increase 8% andnit 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.
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Biosolids Treatment Level (Quality): 2004 vs. 2018: oo

DATA
PROJECT

Decrease in % Class B... Increase in % Class A %

2004 U.S. Totals

biosolidsdata.org

BIOSOLIDS TREATMENT LEVEL (QUALITY) Class A & EQ:

2018 U. S. TOTALS 5% increase
Other (no data, etc.) Class AEQ
1% 43% 27%
Other Class A
1%
WClassAEQ MClassA  Class B MNo Data on Quality | Class B
29%
Class B:

5% decrease

a National Biosolids Data Project presentation e June 24, 2022
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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

Other Class A I

m # of WRRFs 2004
m # of WRRFs 2018

Class B

Other no data, etc) ;

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

NATIONAL
BIOSOLIDS
DATA
PROJECT

7S

biosolidsdata.org

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

Class A & EQ:

M tons biosolids 2004 5% increase

m tons biosolids 2018

Other Class A I

a National Biosolids Data Project presentation e June 24, 2022

Class B:
5% decrease

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

solidsdata.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.... 31
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.
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Proportional Numbers of WRRFs Using Different g,/gs'grdgé
Stabilization Technologies, 2004 vs. 2018 E}?(T)/jECT

(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
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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

7S

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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Treatment
Technologies
in Use in the
U.S. -

Dewatering

Proportional numbers
of WRRFs Using
Different Dewatering
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
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Proportional Numbers of WRRFs Using Different DATA

Dewatering Technologies, 2004 vs. 2018

0 100 200 300 400 500 (&

Belt Filter Press

Plate & Frame Press

Screw Press

Centrifuge

Vaccuum Filter

Drying beds (open-air)

Solar drying (e.g. in greenhouse)

Other dewatering technology

PROJECT

biosolidsdata.org

2018 data are incomplete and

NBDP has not attempted any

extrapolations, making

comparisons uncertain.

However...

* Belt filer presses remain
most common.

e Screw presses & centrifuges
increased substantially.

|'rI'I

m Number of WRRFs using this
technology, 2004

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

Dewatering

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
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Permission granted for use in accordance with Data Use Policy.

NATIONAL
Tons of U. S. Biosolids Used or Disposed plosoubs
Using This Technology, 2004 vs. 2018 PROJECT

Belt Filter Press

Plate & Frame Press

Screw Press

Centrifuge

Vaccuum Filter

Drying beds (open-air)

Solar drying (e.g. in
greenhouse)

Other dewatering technology

(proportional estimates) 7’&

200,000 400,000 600,000 800,000 1,000,000
biosolidsdata.org

2018 data are incomplete
and NBDP has not
attempted any
extrapolations, making
comparisons uncertain.

1]1

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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Treatment
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Tech nOIOgies Proportional Numbers of WRRFs Using 7/——&

. . Different Thickening Technologies, 2018
in Use in the

U.S. - Gravity thickener - |
[ ] e

Gravity belt thickener (GBT) _
Thickening 2018 data are incomplete

- and NBDP has not

Centrifuge
attempted any
extrapolations. In 2004,
Proportional numbers  pisoned air flotation (0ar) [N data on thickening
of WRRFs Using technologies were not
. : : collected.
leferent -I:hICkenlng Other thickening technology _
Technologies,
2018 - 50 100 150 200

a National Biosolids Data Project presentation e August 5, 2022
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Treatment
Technologies in
Use in the U. S.

Thickening

Tons of Biosolids Used or
Disposed Using This
Technology,

2004 vs. 2018
(proportional estimates)

NATIONAL
BIOSOLIDS
DATA
PROJECT

Tons of U. S. Biosolids Used or 7&

Disposed Using This Technology,

2018 (proportional estimates)

Gravity thickener

Gravity belt thickener (GBT)

Centrifuge

Dissolved air flotation (DAF)

Other thickening technology (data
missing)

1

o 2018 data are incomplete
and NBDP has not

] attempted any
extrapolations. In 2004,
data on thickening

]

40,000 80,000

technologies were not
collected.

120,000 160,000

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.


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

NATIONAL
BIOSOLIDS
DATA

Summary: Trends from 2004 to 2018 —//'(Q

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
be needed for land application of all biosolids.

A local hardware store in western
Maine enthusiastically advertises
Milorganite every year.
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biosolidsdata.org

Navigating

https://www.biosolidsdata.org

Liquid land
application by
injection,
Kentucky




RESULTS

Results at
www.biosolidsdata.org

< (&, hitg www.biosolidsdata.org

NATIONAL
— K S _BIOSOLIDS
/(\ DATA Q

BRI State results

Data on Biosolids Management in the United States

Home National Reports ‘S!oﬁe Summaries ’(nu Downloads About NBDP Contact Us

How are biosolids used &
managed in the United States?

e ] A

a National Biosolids Data Project presentation e June 24, 2022
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Navigating state data
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Navigating state data

Right column:

lowa Biosolids state narrative summary

Left column: state totals

State Data . AL State Summary
- s .
b el AL . :
Confidence in data for this state o Sl - % e ® lowa has abundant agriculture, and biotolids recycling to
“Gs &
- 4 LSRR ¢ gt 1oila is prevalent, routine, econemical, and encouraged
HIGH ~ . d
- -~ igon Landfill di sal of sewage sludge ia discouraged and
- Pt & ~ v =
2018 data unless noted " landnil disposal Class A or Class I Blosolids is prohibited
ERLIN
e Nulrient management is a growing concern statewide

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

effluent standards and nen-point nutrient sources are a focus

28 Middle column: dashboard of key e
... State statistics

leader in advanced anaerobic digestion and renewable

Class A EQ Distribution
3,988, 6%

natural gas (RNG) pr ction, putting to the abundant

State Statistics Dashboard

food processing and other liquid wastes available for ¢«
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)

Agriculture
3, 72% -

Biosolids Application P

% of state area in cropland

% cropland to which biosolids wore applied

application rate if all state biosolids were

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

applied to cropland (dt/acre)

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

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.
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lowa Septage Management 2018
(% estimated)
Total: 40,000,000 gallons

Navigating state data

Example: IOWA

lowa Biosolids Use & Disposal 2018
etric tons,
Total: 61,800

Disposed in
lagoons
10%

Class A EQ DistributTom
3,988, 6%

Incineration

13,398, 22%

Agriculture
44,413,72%

a National Biosolids Data Project presentation e June 24, 2022
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State Statistics Dashboard

Demographics & Wastewater

Avg population served per WRRF
Avg wastewater flow statewide (MGD)

WRRFs treating >75% WW flow

9% of population served by on-site (septic) syste..

Biosolids used or disposed / person in 2018 (Ibs)
Biosolids Application

% of state area in cropland

96 cropland to which biosolids were applied

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

% cropland needed if all biosolids were
applied at typical rate of ~3dt/acre

If all state’s biosolids applied, what 9 of
state’'s applied N would come from biosolids?

If all state’s biosolids applied, what 9 of
state’'s applied P would come from biosolids?

2,718
507
70

25

39

74000

0.070




Changes in Biosolids Use & Disposal

Change* in solids reported used or disposed from 2004 to 2018: -5,201 dry metric tons
*change may be due to changes in population or solids treatment, and/or different systems of data
tracking and reporting.

Incinerated [

B TreatedroClass B

Y Treated to Class A

Landfilled
I Put to Beneficial Use
-6.00%  -4.00% -2.00% 0.00% 2.00% 4.00% 6.00%

Percentage Point Increase or Decrease (-) 2004-2018

“r+ableau “— - v & o I L T

NATIONA
BIOSOLIDS
DATA
PROJECT
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DASHBOARD Iowa State Biosolids Statistics
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A

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 thorough in cormpleting this swvey, trocks land
Data sources & methods: application dosely & complies data frovn amvwal reports from WRREs, whvch 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

Lo, 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):




If all state's blosolids applied, what 9% of state's applied P would
come from biosolids? 0.4% calculated

State Regulatory Involvement

Biosolids oversight agency / division:
Permitting. ... of hosolids programs:
o.of land application sites:

Environment agency - water / wastewater program

FTrs: state biosolids regulatory program 0.3 jome sewage sludge land appication regulation | SUWvVey response by state sxpert
Biosolids program FTEs per million population: 0.10 IACS067-67 is currently bang revised. The caleulated
Graft revsion s compiete. Mubic heaanng has

Enforcement: Inspections of biosolids facilities & field sites in 2018: 20 boen done. It & in the rulemaking process. Thelsurvey responae by state expert

Formal violations issued: Q onvcpation rule change will possibly be in 2021, |, L oy response by state sxpert
Amount of state regulations beyond Part 503: Low

None (Part 503 requirements
Amount of state regulation of nutrient management & phosphorus: only) rankings by survey team based on
* information provided in survey {options:
Accessibility of blosolids data to public: Moderate Migh, Modarate, Low, None)
State encouragement of biosolids recycling to soils: High
Voluntary additional protactions by land appliers known & reported by state coordinator: Nane
Trends
New land application activity, 2018 - new permits & acreage, acres applied: No data
% applied In 2018; 18,089 rn’nklnoq by survey :;-nm hau-d‘nn
= information provided in survey {options:
Lo:l' regulations & their impacts?: None Migh, Moderate, Low, None)
oils. .. Olof survey responses by state

Legisiative & state regulatory actions in 2018 & their impacts?: Some

detoils. .. o

Blosolids beneficial use Iincreasing... ...In 20187:

weeein 20207:
details. ..

It's staying the same.
It's staying the same.

SWvey response by statle expernt
suUrvey response by state axpert

Changes in Biosolids Use & Disposal

*Change may be due to popu bt on
Increaseydecreasa, change in treatment ot a large
WWTP, and/or different ayatems of dota tracking

Change®* in solids reported used or disposed (in units used by state): (5,201) and reporting

Beneficial Use - percentage point increase or decrease (-): 3%

Landfill & surface disposal - % point increase or decrease (~): 0%

Incineration - percentage point increase or decrease (-): 3% caiculatad comparing thase 2018 data to

2004 data compiled by the same survey

Class A - percentage point increase or decrease (-): 2% team (NEBRA, 2007)
Class B - percentage point increase or decrease (~): 19
No class or not known - percentage point increase or decrease (-): -3%

Pressures on biosolids, 2018
1 PUBLIC INVOLVEMENT- concems of neighbors, anvironmental groups, and others
2 MANAGEMENT ISSUES - the hassle of biosolids recycling/land spplication
1 COST - disposal options are least axpensive
A4 AGRICULTURAL ISSUES - declining farmiand due to less agriculture or due to development, sprawl, seasonal restrictions, of competition with manures, etc.
5 REGULATIONS ON BENEFICIAL USE- strict TPA and/or state regulation and enfarcement

survey response by state expert
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2018 data
conducted 2020-2021
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State Pollutant (trace metal, etc.) Concentration Limits in Biosolids Applied to Land, 2018
Enter numbers only where state limits differed in 2018 from U.S. EPA limits.
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Results at
www.biosolidsdata.org
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How are biosolids used & managed

in the United States?
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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-downloads.
Permission granted for use in accordance with Data Use Policy.
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Navigating nationwide data

Project Website: www.biosolidsdata.

U.S. Biosolids

Nasoral 2018 Dala

OATA BOWWLOALS HERE

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%

Neticnal Stctistics Deshbcard

Cemographics & Westewater

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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Navigating nationwide data

Project Website:
Nationwide Biosolids Data Totals

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/d
ata-downloads.

Permission granted for use in
accordance with Data Use Policy.
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NATIONAL B1OSOLIDS SURVEY

2018 data
conducted 2020-2021

biosolidsdata.org

U.S. National Biosolids Data

Infrastructure &

2004 Data [ 2018 Data [
5,776 (irom NBDP state surveys), 16824 | 14,800 (from NEDP state

Total Number of WRRFs (WWTPs):|

(cwns) 1

WRRF & Biosolids Infrastructure Totals
Number of Separate o] 20
Total number of WRRFs 2300) 7500

bor 904 100 Sepie et al 2017 report tota of 15,008 based on U, EPA
uicized bec 2 55 sending

Itipl heart 24 rage siudgs
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[Fotal national averas

Wastewater Flow Totals
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u. 1990, and
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[Total national WRRF-

insufficient data I
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ouiicentosta |

Other Totals
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o csrerans |
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004 insufficient aata I
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Bi ids Use and Disp |

UNITS:

!

ry metrc tons [ Dry metric tons

BIOSOLIDS USED OR DISPOSED, 2018 (adjusted total):|5,823,000

Summary

Numoer of Enities n 2001

Nurmber of Entities (WRRFS &

Quanity of Biosoiis Included

(WRRFs & Sop. Preparers) | Quantiy of 5 INOTE: Quantity of sewage sludge or biosolids used or disposed means the quantity that goes out the gate of the
In S To.. oo s and ot r i [WRRFs. Quantltes are in the units (the form of measurement) indicated above.
ot inciuding ADG) ) 026,000 “Gashboarc” spreacehest, + Tha 2004 detahave
3166 2733,000 .
(Other 1140 2000 (incluges 11. i
10008 of
[roraL 176 6122713 8500 5,823,000 |01y metricons 1000s.
Beneficial Use
ST Entiles 2007 WRRFS &
Wi Son e 2998 | quantty o Bosotics included n 2004 |V Quaniity of Bosoiis Included
State Reports With Banslical >
e o ate Peports AppleaFor. 2 and Benefcialy Applied For.
[Agricultral €0, G TaseB] 595 2376472) 3000 2301571
[Forestand (E0, Class A, & Glass B) 28 23.992] 3 “dasnborc theong-
n (EQ, Class A, & Class B) o o7.566] ) EXT g reports. -
Distribution or bulk, public drbuTon; thetota
Jor unsure wher it went) aas) 60,129 100 853820 dsin sach stats
st 3177080 EX sgarom 15 millon acres Th U5 croplands.
[Long-term stora 1,129 381.586) 800 228,000
roplands.
Number. [ 1,056,000
Disposal & Alternative
Numberof Entliesn2008 | gu o Numberof Entes (WRRFSS [ oo - o
b8 S propa) | o Qumityof Bl g nz00s [ Quantty of Bosolids Incuded
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lBuria 2004 1499513
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Navigating nationwide data

Project Website:
Nationwide Dashboard

DASHBOARD

United States Biosolids Statistics

NATIONAL
BIOSOLIDS
DATA

biosolidsdata.org

Data Quality & Methods 2018 explanations & sources
ranking by NBDP survey team based on
information provided in state surveys

Quality & Confidence in U.S. data: Moderate (options: High, Moderate, Low, None)
Data sources & methods: See NBDP final report & methods.
U.S. biosolids generated, as reported in 2018 EPA ECHO data (%) 76% % of total biosolids reported in ECHO https://echo.epa.gov/facilities/facility-
(corrected from >8 million dmt due to errors 21 = =
(see explanation at right) to 4,402,000) vs. |The EPA ECHO data for 2018 adds up to
the total presented here by NBDP (5,823,000 :liorr‘y“:::\jn;?r:gb:c:r::\ "Cfrs\j;/:;‘ data
dmt)). ECHO d‘ata for 2018 are from 2,307 reporting more than 3 million dmt and
WRRFs reporting. double-counting of solids when separate
preparers also report in ECHO, as is the
case in the CA ECHO data.

Demographics & Wastewater

us. ion (sum of state i reported in NBDP state spreadsheets) 330,912,941 U.S. Census estimate for July 1, 2018

o2 s

Total land area in state (acres): 2,280,471,631 loationat-siate bt

Population density (persons/square mile): 93 calculated

Total number of WRRFs reported in state surveys (nationwide total): 14,718 NBDP state-by-state survey responses
total number of WRRFs permitted/reported elsewhere: 15,008 Seiple et al., 2017, based on CWNS 2012+
number of WRRFs in EPA ECHO reports for 2018: 2,305 |searchomediaselecied=bioAnnual

Average population served per WRRF: incomplete data calculated

Average daily wastewater flow nationwide (MGD, NBDP):
Average wastewater flow nationwide (MGD, Seiple):
Sum of the number of WRRFs that treat >75% of each state's flow:

% of population served by on-site (septic) systems:

sum of state-by-state report estimates; data
not available for 14 states & territories,
24,000 making this a low number

34,369
1,435

based on sum of estimates for 49 of 53
249% states & territories

NBDP state-by-state survey responses

Seiple et al., 2020
https://doi.org/10.1016/j.jenvman.2020.110852
Seiple et al., 2020

https: //doi.org/10.1016/j.jenvman.2020.110853

survey response by state expert

Bi lids used or disp d / person in 2018 (lbs): 37  weighted average of all states calculated
Biosolids Application
sum of acreages reported state-by-state in .
Agricultural land cropland in the U.S. (acres): 396,955,343 NBDP spreadsheets, based on USDA data 24088
% of national area in cropland: 17% calculated
sum of numbers reported state-by-state in | Ll F65630 1D A0EE
Number of farms with that cropland: 1,503,068 NBDP spreadsheets, based on USDA data |azz4-2691cc08408C
% cropland to which biosolids were applied: incomplete data calculated
Application rate ifall u. s. biosolids were applied to cropland (dry tons/ac.): 0.01 calculated
% cropland d if all U. S. bi were applied at typical rate (~3 dt/ac): 0.49% calculated
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o 1 DATA
King County WA DATA

biosolids program //,,&
More Results

biosolidsdata.org

Rotary drum
dryer, South
Cary, NC

Wastewater
solids (5SI)
incinerator,
St. Paul, MN




wy

&

o

5 2,500

o

| —

o

~

v

=

& 2,000

=

(-

o

| —

& 1,500

£

=

[ -
1,000
500

WHO MANAGES THE BIOSOLIDS?
Relative numbers of WRRFs programs, extrapolated from
NBDP WRRF survey responses (n =452)

Some programs use more than one option.

B Municipal/Utility/
WWTP staff

M Handler/Hauler/
Applier

“ Separate Preparer

M Other

a National Biosolids Data Project presentation e June 24, 2022

NATIONAL
BIOSOLIDS
DATA
PROJECT
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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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WHAT CROPS ARE GROWN WITH BIOSOLIDS?

Number of U. S. biosolids programs growing each crop
(extrapolated to a nationwide estimate for the 3,740 major (>1 MGD) WRRFs and
based on % of each option chosen by 197 respondents from accross the U. S.)

These numbers are estimates; what counts are the relative amounts.
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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-downloads.

Permission granted for use in accordance with Data Use Policy.
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Acres Permitted & Used for Biosolids 7’(§

biosol at

 Acres permitted for biosolids land application (permits mostly only required
for Class B, n = 144):

69,838,000* acres

(out of 396,434,000 acres (18%) of agricultural land in the U. S., & likely less because some
permitted acreage is double-counted)

* Acres actually applied to in 2018 (n = 149):
4,562,000* dacres (65% of permitted, 1.15% of all ag land )

*These totals are extrapolated for the whole U. S. based on survey responses
representing 34% of of U. S. wastewater flow.

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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Example: King County 7’(§

slidsdata.org

“533, 891 - total permitted acres for all of King™~
County's biosolids (3 regional treatment plants) and
biosolids projects (King County manages a beneficial use
facility so this includes permitted acres for other agencies’
biosolids too..... Specific individual sites are approved by
the Washington State Department of Ecology for land
application each year, then applied.

“9,3 19 - total acres applied with King County's
biosolids (3 regional treatment plants).

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.



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

NATIONAL
BIOSOLIDS
DATA
PROJECT

A bounty of farmland... 7’c§

viosolidsdata.org

“We are in Kansas, so there is an unlimited amount of farm land that we can
apply on. Kansas doesn't have state biosolids regulations so we fall strictly
under the 503 regs, which does not require site-by-site permitting. Within 100
miles of the Kansas City Metro area, there are 10's of thousands of acres of
suitable crop ground to land apply on. Most of our haul distances are around
30 miles or less.” —Johnson County Wastewater, Kansas
https.//www.jocogov.org/department/wastewater

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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Nutrients in Final Biosolids (- 11¢) /
7%

Class A 3.4%

Class B 4.8% 11%
Phosphorus % Average (mean) m

Class A 2.3% 6%

Class B 2.0% 7%

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. 61
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Testing Requirements (n - a4) 7&

biosolidsdata.org

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

* 330 Yes R W
* 13 No

73 Don’t know or Not applicable
(no treatment going to landfill or incineration)

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. EPA Staff tour biosolids CompOSthCI/Ity, Merrimack NH, 2018
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number of WRRFs/programs

WHAT CONTAMINANTS ARE TESTED FOR?

Numbers of WRRF/programs that must test for each item,

extrapolated from NBDP survey of WRRFs (n= 440).
What counts is relative numbers.

1800 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
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& Other contaminants mentioned:
Q,5:°° «  MWRD of Greater Chicago tests for “Pharmaceutical and personal care products. Analyze for list

of organic compounds identified in IL soil clean up standards.”

« “phenols, cyanide”

« NH WRRF: “PFAS testing is not required, but we do test on our own to confirm we are not
spreading hazardous/regulated waste at our site.”

« Southern TX city: “Each landfilled load tested for RCRA Non-Haz (+TCLP); ignitability, reactivity,

and corrosivity, at landfill scale house”
63


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

NATIONAL

Storage for Biosolids 7&
* Do you have storage for your biosolids? (n = 53)

* Yup (fortunately): 70%
* Nope (not much wriggle room): 30%

“We rent ground at the airport to store the sludge. The airport has 1000 acres of alfalfa
fields around it and is applied to the fields through the growing season by a farmer who

rents them.”
—Sioux City, lowa

“3 onsite storage silos totaling ~390,000 Ibs. Additional product stored in 1 ton supersacks.”
—Pierce County Chambers Creek WRRF, WA

“The holding bed is used to further dry solids before disposal. The bed is 173x 248 with a 4
ft block wall around. We spread sludge cake at a depth of 6-8 inches allow it to dry then pile

for disposal.”
ST . ) —Village of Los Lunas, NM
a National Biosolids Data Project presentation e June 24, 2022
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HOW LONG ARE BIOSOLIDS STORED? (n =263)
The number of months or years each respondent WRRF biosolids program typically
stores biosolids before use or disposal.
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Comments about storage o
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“the larger plants haul biosolids several times a month, while our smaller plants often only haul 1 load per 7"!§
year.” —a large utility with multiple WRRFs in Alabama

biosolidsdata.org

“fluid process that varies, especially while holding a batch for land application while awaiting test results”
—Village of Essex Junction, VT

“Dewatered sludge cakes are stored underneath storage sheds during inclement weather.” —Lower Poplar & Rocky
Creek WRFs, Macon, GA

“Pellet holding time kept short to mitigate fire risks.” —Arlington County WPCF, Virginia

“When afforded the opportunity during dry weather months, biosolids are dried in the drying beds prior to them
being hauled away in an effort to reduce hauling costs.” —WRRF NW of Los Angeles, CA

“Sludge remains in the solids storage basins for 3 to 5 years before they are land applied” —Sacramento Regional
Community Services District, CA

“The dewatered biosolids are trucked to the Twenty Mile South Biosolids Application Site and stored until it is
convenient to apply (generally in spring and fall)” -Boise, ID

We only store sewage sludge incinerator ash in lagoons. If we can't incinerate, sludge heads to the landfill
immediately.

Incineration: 0 Class AEQ: 1 -3 months Class B: 6- 12 Months —a city in southern MIN

“When the farmers call - just before spring or fall planting.” —Ephrata Area Wastewater Treatment Facility, Ephrata,
PA

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.
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* AD tank capacity of 88 WRRF survey respondents:
1.285 billion gallons

* Do they have excess capacity?

% of AD Capacity In Use Already Number of WRRF respondents

WRRFs at 100%: 35
WRRFs at 80-99%: 18
WRRFs at >50-79%: 39
WRRFs at <50%: 2

* On average, these WRRFs use 86% of AD capacity.

e Excess capacity for co-digestion?
* YES: 26 WRRFs NO: 34 WRRFs MAYBE: 36 WRRFs

a National Biosolids Data Project presentation e June 24, 2022 67
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About Outside Wastes 7/’*&
* Septage received in 2018 (n = 128 respondents): biosolidsdata.or
594,588,942 gallons

 Active industrial pretreatment? (n = 266)
Yes: 189
No: 77
* Industrial users included in the 189 programs above:
29,458

~17,000 of them at the Hyperion Water Reclamation Plant, Los Angeles, CA
Average per WRREF (not including Hyperion): 66

a National Biosolids Data Project presentation e June 24, 2022
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TRUCKED-IN WASTE RECEIVED (n =80)
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WRRF
Average
End-Use or
Disposal
Cost

Average 2018 cost for biosolids use or disposal:
$ U.S./wet ton out the WRRF gate

responses (n):

Other off-site use or disposal $69.97 4

Compost facility $49.08 12

Land application $61.92 35

Incinerator $95.30 10

Landfill $58.25 47

Avg contracted fee $48.30 49

$- $20.00 $40.00 $60.00 $80.00 $100.00 $120.00

a National Biosolids Data Project presentation e June 24, 2022
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WRRF
Range of
End-Use or
Disposal
Costs

Range of 2018 costs for biosolids use or disposal:
$ U.S./wet ton out the WRRF gate

n:
Compost facility $22 12
s [ =

Landfill B3 47
Avg contracted fee [0V 49
$- $50.00 $100.00 $150.00 $200.00 $250.00 $3®.00
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TOP 5 PRESSURES ON BIOSOLIDS PROGRAMS
Top pressures were selected by WRRF programs from list provided in
NBDP WRRF Survey (n = 155 respondents). Each bar below is the sum
of the total selections, with weighting factors applied: 10x for #1
choice, 5x for #2 choice, etc. down to .625x for #5 choice.

Rising costs

Long-term use options

Nuisance Issues

Hauling distances

Strict EPA/state regulations on B.U.
Public Involvement

Nutrient management

Public health, soil contamination
Hassle of recylcing/ land app

Hard to change from what's familiar
Disposal is cheapest option

Declining farmland

Strict disposal regulations/fees
Biosolids use is cheapest option
Other ag. issues

Lack of regulatory support for B.U.
Strict local ordinances on biosolids use
Biosolids recycling not in core mission
WWTP not concerned w/ destination
Other
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TOP 5 PRESSURES ON BIOSOLIDS PROGRAMS
Top pressures were selected by state biosolids coordinators
(experts) from list provided in NBDP State Survey.
(n =51 respondents).

Public involvement

Hassle of recycling / land app
Declining farmland

Strict disposal regulations/fees

Public health, soil contamination
Strict local ordinances on beneficial use
Rising costs

Disposal is cheapest option

Strict EPA/state regulations on B. U.
Biosolids use is cheapest option
Biosolids recycling not in core mission
Hard to change from what's familiar
Nuisance issues

Hauling distances

Nutrient management

WRRF not concerned w/ destination

Long-term use options
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TOP 5 PRESSURES ON BIOSOLIDS PROGRAMS NATIONAL

BIOSOLIDS

WRRF survey respondents (blue, n = 155 respondents) and state biosolids DATA

coordinators (green, n = 51 respondents) selected the following top pressures on

PROJECT

biosolids programs from a list provided in the NBDP surveys. /(§

Rising costs

Long-term use options

Nuisance Issues

Hauling distances

Strict EPA/state regulations on B.U.
Public Involvement

Nutrient management

Public health, soil contamination
Hassle of recylcing/ land app

Hard to change from what's familiar
Disposal is cheapest option

Declining farmland

Strict disposal regulations/fees
Biosolids use is cheapest option
Other ag. issues

Lack of regulatory support for B.U.
Strict local ordinances on biosolids use
Biosolids recycling not in core mission
WWTP not concerned w/ destination

Other

biosolidsdata.org

Observations:

* WRRFs are most concerned with costs & future outlets.

* WRRFs are also more concerned about practical issues:
nuisances, hauling distances, strict regulations, nutrients

» Both groups find public involvement, public health /
contaminants, the hassle of recycling, and declining
farmland to be large pressures.

a National Biosolids Data Project presentation e June 24, 2022
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NATIONAL
WHAT ISSUES ARE IMPORTANT IN DECISIONS REGARDING BIOSOLIDS MANAGEMENT?

Issues selected, from a list of choices, by NBDP WRRF survey respondents (n =423).

#3 #2
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Most important: Most unimportant:

1. Meeting regulatory requirements 1. Limited options - regulations or public pressures
2. Operating costs don't allow for one of the 3 options

3. Capital costs 2. Employee resources - how much can be expected
4. Nuisances of employees, training

5. Ensuring enough capacity 3. Nuisances
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MOST RECENT UPGRADES /
AGE OF INFRASTRUCTURE (n=137)

—=Average

«~=Most recent

NATIONAL

BIOSOLIDS
NDATA

NUMBER OF WRRFS WITH
SYSTEMS PRE-2000 & PRE-1980

“=Oldest
Thickening
2040 Incineratio
Incineration accessories AD tanks
Incinerator
. . T rt/ -
Incinerator(s) AD accessories ranspo
Conveyanc
Dewatering
Transport/ applying | Aerobic digestion [ [ = # of WRRFs
Drying <1980
Other = # of WRRFs
<2000
Conveyance in WWTP " Composting Alkaline
Compostin
Dewatering ~ Alkaline stabilization Aerobic :
Drying Other stabilization AD
AD tanks : :
Thickening : :
o 10 20 30
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How involved are states? vaToNaL

DATA

The NBDP project team assessed the level of involvement of each SO e

: L . N
state in a number of ways. For example, in this case, they estimated /(&
the level of state regulation above and beyond the federal U. S. EPA

Part 503 regulations.

Number of states with level of regulation beyond Part 503

0 2 4 6 8 10 12 14 16 18

High/Moderately High
Moderate

Low

None

30 states have at least moderate state regulations that go above and
beyond the Part 503 regulations. Only ~5 have no state regulations.
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How involved are states? O

W

Here is the NBDP’s assessment of states’ regulations related to /
biosolids nutrient management.

Number of states with level of regulation of biosolids
nutrients (N & P)

10 15 20 25

High/Moderately High
a National Biosolids Data Project
MOderate presentation e August 5, 2022

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

None

18 states have at least moderate state regulations on biosolids nutrient
management. The remainder rely mostly on the nutrient management
requirements in the federal Part 503 and/or have no state-level requirements.
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Are states compiling biosolids data and making it

PROJECT

o P} /—*
available to the public: /(§

Here is the NBDP’s assessment of the accessibility of biosolids data
from the states.

iosolidsdata.org

Number of states with level of accessibility of biosoilds data

0 5 10 15 20 25 30 35 40
High/Moderately High

Moderate
O/ 1

None m———

The large majority of states compile minimal biosolids-related data and/or
provide minimal easy access to data.
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Are states encouraging biosolids recycling?

PROJECT

Here is the NBDP’s assessment of the levels of encouragement of //f’Q
biosolids recycling in the states. /(

iosolidsdata.org

Number of states with level of state encouragement of
biosolids recycling

0 2 4 6 8 10 12 14 16 18 20
High/IM 0 d e rra ey H i 21—
e |
(e
NONE

32 states encourage biosolids recycling through various forms of policy,
guidance, & implementation of biosolids requirements. The remaining states
provide little or no encouragement of biosolids recycling.

a National Biosolids Data Project presentation e August 5, 2022
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Applying the Data

e Use the NBDP data to:

Assess capacity issues

Understand local and regional markets

Understand WRRF & biosolids program needs

Regional Planning
* Supporting policy & regulation development

Develop recommendations for short-term
and long-term actions



Dedication to beneficial use oo

Recycling biosolids benefits the environment, public health, & local economies. In 7'-*&

responses to the WRRF survey, many biosolids professionals expressed their dedication to
biosolids recycling:

“While it would be cheaper to go to a landfill, we have prided ourselves to have 100% of the
biosolids to go to beneficial reuse. No biosolids have gone to the landfill.”
—City of Cookeville WWTP, Tennessee

“Beneficial use of biosolids as fertilizer and soil amendment product is a priority to our facility. It

helps that is also the most cost effective and environmentally friendly option.
—WRRF in north central Utah

“Our farm partner and their property are considered a community asset that our governing body
supports in many ways. Biosolids land application is a priority for the farm and the community in
working to keep this farm financially viable and based in our community.”

—Village of Essex Junction, Vermont

a National Biosolids Data Project presentation e June 24, 2022
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the water quality people®
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Questions? (&

biosolidsdata.org

Janine Burke-Wells

@nebiosolids.org

603-323-7654

25th

Anniversary

nenra

North East Biosolids
& Residuals Association
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