
 

  

 
A Study Pursuant to  

House Resolution 2021 - 149: 
Proposed Revisions to  

Biosolids Permits 
 

June 2023 
 
 

SENATORS 
KRISTIN PHILLIPS-HILL, CHAIR 

JAMES R. BREWSTER, VICE CHAIR 
JARRETT COLEMAN 

CRIS DUSH 
ARTHUR HAYWOOD 

CHRISTINE TARTAGLIONE 

REPRESENTATIVES 
TORREN ECKER, SECRETARY 

SCOTT CONKLIN, TREASURER 
DANILO BURGOS 

STEVE SAMUELSON 
BRIAN SMITH 

TIM TWARDZIK 
 

Christopher R. Latta, Executive Director 
Stephen G. Fickes, Deputy Executive Director 

 

Phone:  717.783.1600    Email:  lbfcinfo@palbfc.us  Or find us here: 
 

Web:  http://lbfc.legis.state.pa.us/ Facebook:  PA Legislative Budget and Finance Committee    Twitter:  @PA_lbfc 
 

 

LEGISLATIVE BUDGET AND FINANCE COMMITTEE 
 

A JOINT COMMITTEE OF THE PENNSYLVANIA GENERAL ASSEMBLY 

mailto:lbfcinfo@palbfc.us
http://lbfc.legis.state.pa.us/
https://www.facebook.com/PA-Legislative-Budget-and-Finance-Committee-1970710849645558/
https://twitter.com/pa_lbfc


 

 
 
 
 
 
 
 
 
 

This page was intentionally left blank. 
 
 
 
 
 
 
 



PAGE LEFT BLANK INTENTIONALLY 
 
 
 
 

 

For the eighth straight year, the National Legislative 
Performance Evaluation Society (NLPES) awarded the Legislative Budget and 
Finance Committee with a Certificate of Impact. The Certificate of Impact is 
presented to legislative offices that produce evaluations or audit reports that 
resulted in documented public policy changes, program improvements, dol-
lar savings or other public impacts. 
 

 



 

 

 
 
 
 

This page was intentionally left blank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 
 
 
 
 
 
 



LEGISLATIVE BUDGET AND FINANCE COMMITTEE 
  HR 149: Proposed Revisions to Biosolids Permits 

 

i. 

TABLE OF CONTENTS 

 

 
Report Summary  ......................................................................................................  s-1 
 

Report Sections 
 

I. Objectives, Scope, and Methodology  ....................................................  1 
 

II. Background Information ..........................................................................  7 
 

III. Contextual Perspectives About Biosolids Management and Use   21 
 

A. DEP’s General Permits Regulate Biosolids Distribution and Use .......... 23 
B. DEP’s Proposed Permit Changes May Impact Biosolids Use  .................  27 
C. Other State Biosolids Regulations ..........................................................  40 

 
IV. Estimated Costs and Consequences from DEP’s Proposed Revi-

sions  ............................................................................................................  45 
 

A. Current Status and Estimated Costs of PFAS Testing Technology for Bio-
solids .........................................................................................................  47 

B. Potential Costs to Permit Holders ...........................................................  54 
C. Proposed Changes to PAG-07 and PAG-08 May Have Larger Impacts on 

Biosolids Management in Pennsylvania ..................................................  65 
D. A Possible Path Forward for Pennsylvania’s  

Biosolids Permits/Regulations ................................................................. 73  
 
V. Appendices  .................................................................................................  81 
 

A. House Resolution 149 of 2021 .................................................................  81 
B. DEP Proposed Changes to General Permit, PAG-07  .............................  85 
C. DEP Proposed Changes to General Permit, PAG-08 ............................  108 
D. DEP Proposed Changes to General Permit, PAG-09  ............................  150 
E. DEP Response to Draft Report ............................................................... 173 
F. LBFC Staff Response to DEP’s Comments on the Draft Report ............ 194 

 
 
 
 
 
 



LEGISLATIVE BUDGET AND FINANCE COMMITTEE 
  HR 149: Proposed Revisions to Biosolids Permits 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

This page was left blank intentionally. 
 



LEGISLATIVE BUDGET AND FINANCE COMMITTEE 
  HR 149: Proposed Revisions to Biosolids Permits 

 

 
s-1 

 

REPORT SUMMARY  
 
 

 
 

Report Overview  
 

iosolids, the organic matter left over from processing wastewater 
through sewage treatment facilities, and “beneficial use” are unfamil-

iar terms to most Pennsylvanians.  But the beneficial use of biosolids is 
becoming an increasingly important issue because the Department of 
Environmental Protection (DEP) has proposed changes to the general 
permits that govern the beneficial use of biosolids in land application 
settings.  DEP’s general permits are identified formally as PAG-07, PAG-
08, and PAG-09.  These permits originate from federal requirements (The 
Standards for the Use or Disposal of Sewage Sludge – Title 40, Part 503) 
and DEP’s responsibilities under the Clean Water Act.1 

 
In response to these proposed changes, the House of Representatives 
adopted House Resolution 2021-149 (HR 149).  HR149 tasked the Legis-
lative Budget and Finance Committee (LBFC) with determining if permit 
holders would be able to comply with DEP’s proposed permit changes, 
and perhaps more importantly, what costs permit holders may incur to 
comply with DEP’s proposed changes. 
 
Our report is organized and answers the questions posed by HR 149 as 
follows: 
 

• Section I – Objectives, Scope, and Methodology 
• Section II – Background Information 
• Section III – Contextual Perspectives About Biosolids Man-

agement and Use  
• Section IV – Estimated Costs and Consequences from DEP’s 

Proposed Revisions 
 
Our findings, conclusions, and recommendations are summarized on 
pages S-2 through S-8.   

 
 
 
 
 
 

 
1 The terms “biosolids” and “sewage sludge” are frequently used interchangeably, but the context of how each term is 
used may impact its meaning.  In this report, we generally refer to biosolids as the treated final product from the 
wastewater treatment process. 

B 
Objectives  
 
Our objectives for this 
study were the following: 
 
1. To document the con-

textual and significant 
perspectives surround-
ing biosolids manage-
ment. 

 
2. To assess whether per-

mit holders, consider-
ing current testing 
technology, would 
practically be able to 
comply with the pro-
posed revisions to PAG-
07, PAG-08, and PAG-
09. 

 
3. To estimate the costs 

that permit holders 
may incur to comply 
with the proposed revi-
sions to PAG-07, PAG-
09, and PAG-09, and 
how the costs associ-
ated with compliance 
may be passed on be-
yond permit holders.  
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SECTION II 
Background Information on Biosolids 

 
Each Pennsylvania household produces nearly 500 pounds of wastewater 
solids annually, and there are limited options to reuse or dispose of bio-
solids, creating an end-use problem for wastewater authorities.  The ben-
eficial reuse of biosolids is a recognized practice in nearly every state.  In 
particular, biosolids are a valuable resource in farming operations, and in 
an agriculturally prosperous state like Pennsylvania (with over 50,000 op-
erating farms), land application of biosolids presents an opportunity for 
inexpensive fertilizer to improve crop yields.  Conversely, the biosolids 
dilemma is complicated by concerns over potential risks to public health 
and the environment.  This concern is further amplified by Pennsylvania's 
downstream proximity to the Chesapeake Bay and the commonwealth’s 
need to ensure compliance with the Bay's watershed improvement plan. 

 
In the United States, over 16,000 publicly owned treatment systems pro-
vide wastewater collection, treatment, and disposal for approximately 75 
percent of the population.2  In Pennsylvania, there are approximately 700 
wastewater treatment facilities.3  
 
Most Pennsylvania households rely on their local public sewer system for 
wastewater treatment through a direct connection with underground 
sewer lines.  According to DEP, about 26 percent of Pennsylvania house-
holds rely on an on-site septic system to collect their wastewater.4  For 
homes with septic tanks, septage haulers remove the wastewater from 
the tank and deliver it to a treatment plant.  As of 2021, there were over 
800 residential septage haulers in Pennsylvania.5  
 
For the majority of Pennsylvania residents, who rely upon a wastewater 
treatment facility the process is largely unseen and forgotten.  The pro-
cess begins with wastewater leaving the home and entering sewer lines.  
First, wastewater (i.e., influent) enters a treatment facility from municipal 
or industrial sewage systems.  The sewage moves through a series of 
treatment processes to clean the wastewater, during which water and 
solids are separated.  The cleaned water (i.e., effluent) is then released 
safely back into the waterway.  The solids (i.e., sludge) are collected and 
treated to be beneficially reused or disposed.   
 
 

2 See https://www.cisa.gov/topics/critical-infrastructure-security-and-resilience/critical-infrastructure-sectors/water-
and-wastewater-sector, accessed March 14, 2023. 
3 Department of Environmental Protection, Understanding Biosolids Land Application in the Community: An Infor-
mation Sheet for Adjacent Landowners, March 2014. 
4 See https://www.dep.pa.gov/OurCommonWealth/pages/Article.aspx?post=32, accessed March 13, 2023. 
5 See https://www.dep.pa.gov/Business/Water/CleanWater/WastewaterMgmt/Biosolids/Pages/ResidentialSep-
tage.aspx, accessed March 22, 2023. 
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Biosolids are nutrient-rich organic materials produced from stabilizing 
sewage sludge and residential septage that meet specific criteria and are 
suitable for land application.6   Pennsylvania produces an estimated 2.2 
million tons of sewage sludge and residential septage annually.7 

 
Before biosolids are beneficially reused or disposed of, a stabilization 
process minimizes odors, destroys pathogens, and reduces vector attrac-
tion potential (e.g., flies and rodents).8  In Pennsylvania, biosolids are re-
used or disposed of in three ways:  Land application (beneficial use), 
landfill, or incineration.  In 2018, 43 percent of biosolids were land ap-
plied, primarily for agricultural purposes.   
 
Because of Pennsylvania’s proximity to the Chesapeake Bay, and linger-
ing concerns about water quality degradation in the Bay, Pennsylvania, 
along with other neighboring jurisdictions must fall within set Total Maxi-
mum Daily Load (TMDL) limits for nitrogen, phosphorus, and sediment.  
The Chesapeake Bay Watershed Agreement and EPA aligns federal direc-
tives with state and local goals and spells out collective goals for the Bay 
through 2025.   Pennsylvania’s path toward meeting these goals is out-
lined in Phase III of the Chesapeake Bay Watershed Implementation Plan.   
 

 
 

SECTION III 
Contextual Perspectives with Biosolids Man-
agement and Use 

 
Biosolids have been used as a beneficial product in agriculture and other 
land-based applications for decades.  Biosolids use falls within the regu-
latory oversight of federal and state regulators, which can be a confusing 
and complex interplay.   
 
The Environmental Protection Agency (EPA) published 40 CFR Part 503 – 
Standards for Use or Disposal of Sewage Sludge, commonly referred to 
as Part 503, in 1993.  Part 503 serves as the comprehensive set of re-
quirements for managing biosolids generated during the municipal 
wastewater treatment process, including standards regarding the allowa-
ble concentrations of several pollutants in sewage sludge, quality control 
criteria for biosolids - and, most important, for this study - land applica-
tion guidelines.   
 

 
6 Biosolids are treated wastewater that meets the requirements in Title 40 of the Code of Federal Regulations (CFR) 
Part 503.  Sewage sludge includes, but is not limited to, domestic septage; scum or solids removed in primary, sec-
ondary, or advanced wastewater treatment processes; and a material derived from sewage sludge. 
7 See https://www.dep.pa.gov/Business/Water/CleanWater/WastewaterMgmt/Biosolids/Pages/default.aspx, accessed 
March 14, 2023. 
8 See https://www.epa.gov/biosolids/fact-sheet-land-application-biosolids, accessed March 14, 2023. 
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DEP released interim guidance regarding Part 503 in 1994.  In 1997, the 
department updated the commonwealth’s current biosolids land applica-
tion regulations as part of Title 25, Pa. Code, Chapter 271, Subchapter J – 
Beneficial Use of Sewage Sludge by Land Application.  DEP monitors bio-
solids land applications with three “general permits,” which are classified 
based on quality.  While the permits are similar in structure, each estab-
lishes separate criteria that must be met for beneficial use and also sets 
different requirements for when and how biosolids can be land applied.  
These three permits, which are at the center of HR 149 and this study, are 
as follows: 
 

• PAG-07 – Approval for Coverage under the General Permit for 
Beneficial Use of Exceptional Quality Biosolids. 

 
• PAG-08 – Approval for Coverage Under the General Permit for 

Beneficial Use of Biosolids by Land Application. 
 

• PAG-09 – Approval for Coverage Under the General Permit for 
Beneficial Use of Residential Septage by Land Application 

 
PAG-07, PAG-08, and PAG-09 were last issued in 2009.  The permits were 
set to expire in 2014 but were administratively extended.  Since 2014, the 
three permits have been administratively extended nine times in either 
year or year-and-a-half increments.  The permits are currently set to ex-
pire on November 30, 2023.  DEP finalized predraft revisions and submit-
ted the drafts to various stakeholder groups and internal boards for re-
view.  Although comments were received, the department has not taken 
further action to revise or update the permits.  
 

We reviewed the proposed drafts and 
identified four key areas that are either new 
requirements or significant changes to the 
biosolids/residential septage land applica-
tion process.  These changes include the 
following: 1) a prohibition on blending 
hauled-in waste; 2) a requirement to use a 
“P-Index” when land applying biosolids to 
control for excess phosphorus; 3) PFAS 
monitoring requirements; and 4) changes 
to storage requirements for biosolids.  Of 
these four proposals, two changes would 
apply to all three permits, while two 
changes would affect only PAG-07 and 
PAG-08.   

 
 

 
 

Figure 1. Applicability of 
New Permit Require-
ments 
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While each proposal has raised issues and concerns, in our opinion, the 
proposed change that introduces requirements for PFAS testing and uses 
the P-Index garnered the most attention.  PFAS chemicals are known car-
cinogens, and Pennsylvania has already introduced PFAS limits for drink-
ing water.  However, these water standards do not apply to biosolids.  In 
fact, there are no current federal testing requirements, nor limitations on 
PFAS in biosolids, nor an adopted standard for testing PFAS in biosolids.  
Further, EPA has not completed a risk assessment on PFAS in biosolids to 
determine if further federal regulatory action is warranted.  This analysis 
is underway but not expected to be completed until December 2024.   
 
Concerning the P-Index, DEP proposes factoring phosphorus load levels 
when applying biosolids.  Nitrogen and phosphorus are necessary nutri-
ents for plant (crop) growth.  However, when applied excessively, these 
nutrients can be harmful to waterways–particularly the Chesapeake Bay 
watershed.  DEP already regulates nitrogen application levels via an agro-
nomic rate, which specifies levels based on the type of crop or vegetation 
grown on the land.  To factor for phosphorus, DEP proposes the P-Index 
be used to calculate phosphorus application rates for biosolids.  The P-
Index is essentially a risk analysis tool that evaluates the consequences of 
phosphorus loss to surface waters.  The P-Index has been an ongoing 
collaboration and development between the Pennsylvania State Univer-
sity (PSU), the State Conservation Commission (SCC), and USDA’s Na-
tional Resources Conservation Service (NRCS). 

 
We reviewed other states’ biosolid regulations for comparative purposes.  
Our review found little uniformity in biosolid regulations, especially re-
garding PFAS and P-Index.  Only Maine has a complete ban on the land 
application of biosolids, which was driven by a PFAS contamination issue.  
Two states, Michigan and Wisconsin, have a testing requirement before 
biosolids can be land applied.  Still, most states do not have a testing re-
quirement, including California, which is often considered a heavily regu-
lated state for environmental issues. 

 
 
 

SECTION IV 
Costs and Consequences from 
DEP’s Proposed Revisions 

 
HR 149 asked us to determine if permit holders could “practically com-
ply” with DEP’s proposed revisions [for PFAS testing] considering current 
testing technology.  DEP proposes a testing frequency based on the 
commonwealth’s existing regulatory requirements for contaminant moni-
toring, which is based on the tonnage of processed biosolids.  Using 
these existing criteria, we estimate that the cost to permit holders could 
vary from once a year (at least $900) to more than 12 times per year, with 
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an annual cost of over $13,000.  We found these costs are likely to be 
manageable for larger facilities, but smaller facilities, which are also more 
rural-based permit holders, are likely to face a disproportionate impact 
over the long term as they struggle to improve their facility infrastruc-
ture.   
 
In developing cost estimates, access to data was problematic.  Because 
PAG-07 and PAG-08 permit holders are similar entities, we grouped these 
facilities into one cohort and conducted a survey of a selection of small, 
medium, and large wastewater treatment facilities from different com-
monwealth regions.  We queried the permittees on DEP’s four key permit 

changes and tried to calculate cost 
estimates.  DEP’s permit changes 
will increase implementation costs, 
but precisely computing these costs 
is impossible due to the site-spe-
cific nature of each facility.  These 
costs are influenced by the opera-

tion’s size, the facility’s age, the type of wastewater treatment procedures 
used, storage capacity, land availability to disperse biosolids, landfill fees, 
and transportation costs, among numerous other factors.   
 
Our analysis revealed three unintended consequences with DEP’s pro-
posed changes:  (1) issues with landfilling biosolids, (2) issues with incin-
eration of biosolids, and (3) availability of land application sites.  Finally, 
we calculated the possible consequences for ratepayers – increased fees. 
 
With respect to PAG-09 permit holders, data was even more scarce as 
these permittees are private business entities.  We obtained proprietary 
information from two permit holders whose expenses were similar, which 
gave us confidence in the data they shared with us.  Again, while it is im-
possible to calculate the precise cost implications for all PAG-09 permit 
holders, based on the data we collected, a conservative cost increase of 
$90 to $150 per septic cleaning is reasonable.   
 

Figure 2. Possible Ratepayer Increases 
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We outline the complications with DEP’s proposed permit changes, prin-
cipally that there continues to be a plethora of “unknown” conditions, 
which are particularly problematic to PAG-07 and PAG-08 permit holders.  

DEP is rightly trying to meet 
its mission to protect the 
environment and public 
health, but we believe these 
unknown conditions need 
to be resolved holistically 
and transparently.   DEP has 
the authority to revise its 
general permits.  Still, we 
believe a more collaborative 
approach that focuses on 
updating the underlying 
regulations governing the 
beneficial use of biosolids 
(i.e., 25 Pa Code Chapter 
271 Subchapter J) will best 
achieve this common goal.   
 
Finally, we recognize that 
innovation is needed to bet-
ter position the “beneficial 
use” of biosolids in Pennsyl-
vania, and we recommend a 
grant program be estab-
lished to further innovation.  
We found a model for such 
a program in the Pennsylva-
nia Dairy Investment Pro-
gram, which supports re-
search and development, 
organic transition, value-
added processing, and mar-
keting grants supporting 

Pennsylvania’s dairy industry.  The program is administered jointly by the 
Department of Community and Economic Development (DCED) and the 
PA Department of Agriculture (PDA) under the direction of the Common-
wealth Financing Authority (CFA).   
 
 
 
 
 
 
 
 

Figure 3. Known/Unknown  
Conditions Impacting  
Cost Calculations 
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Recommendations 
 
We recommend:  
 
1) DEP should update the underlying regulations on the beneficial use 

of biosolids by land application (25 Pa Code Chapter 271 Subchapter 
J) to provide better consistency between the regulations and DEP’s 
proposed general permits.     

 
2) If continuing with a P-Index requirement for biosolids land applica-

tions, DEP should document all information that will be required 
from EPA to receive credit in the WIP. 
 

3) The General Assembly should consider establishing a grant program 
similar to the Dairy Investment Program to aid municipal authorities 
in developing innovative uses for biosolids.   
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SECTION I    
OBJECTIVES, SCOPE, AND METHODOLOGY 
 
 
 
 

 

Objectives 
 
The Pennsylvania House of Representatives adopted House Resolution 
(HR) 149 on December 15, 2021.  HR149 focuses on biosolids manage-
ment and three “general permits” issued by the Pennsylvania Department 
of Environmental Protection (DEP).  These permits are General Permit 
PAG-07, General Permit PAG-08, and General Permit PAG-09.  
  
As a matter of practice, once a project is adopted by the Legislative 
Budget and Finance Committee (LBFC) officers, staff develop objectives 
to answer the intent of the resolution and to further guide planning ef-
forts.  The officers adopted HR149 as a staff project on February 9, 2022.   
With respect to HR149, the following objectives were identified: 
 

1. To document the contextual and significant perspectives 
surrounding biosolid management and regulation in Penn-
sylvania.  
 

2. To assess whether permit holders, considering current test-
ing technology, would practically be able to comply with 
the proposed revisions to PAG-07, PAG-08, and PAG-09. 
 

3. To estimate the costs that permit holders may incur to 
comply with the proposed revisions to PAG-07, PAG-08, 
and PAG-09, and how the costs associated with compli-
ance may be passed on beyond permit holders.   

 
 
 

Scope 
 
Our audit primarily covered the period January 1, 2019, through Decem-
ber 31, 2022.  However, in some areas we extended the scope beyond 
this period to provide additional context about the subject matter.  These 
areas are noted throughout the report. 
 
 
 
 
 

Why we conducted 
this study… 
 
House Resolution 149 of 
2021 was adopted on De-
cember 15, 2021, and re-
quired us to review cer-
tain aspects of the De-
partment of Environ-
mental Protection’s 
(DEP) proposed revi-
sions to general permits 
over biosolid handling. 
 
The officers of the Legis-
lative Budget and Fi-
nance Committee (LBFC) 
adopted the project as a 
staff project on February 
9, 2022. 
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Methodology  
 
 
To develop an understanding of the biosolids industry, we conducted 
preliminary research and information gathering on wastewater treatment, 
sewage sludge, biosolids management, and agricultural practices used in 
Pennsylvania.  We reviewed relevant state and federal statutes and 
guidelines regarding biosolids land application, including Title 25, Pa. 
Code, Chapter 271, Subchapter J – Beneficial Use of Sewage Sludge by 
Land Application, 40 CFR Part 503, and EPA procedures and standards 
regarding PFAS contamination and testing, among other documentation.  
We also researched information regarding Pennsylvania’s involvement in 
the Chesapeake Bay Program and the commonwealth’s Watershed Im-
plementation Plan (WIP) submitted as part of the initiative.  In addition, 
we interviewed federal and state government officials, academicians/re-
searchers, wastewater engineers, representatives of municipal authorities, 
and other stakeholders as part of our information-gathering process. 
 
During our interviews, it became clear that biosolids management is a 
localized industry.  One of the factors that limited DEP’s ability to develop 
cost estimates for proposed permit revisions was the inability to collect 
baseline data from all permit holders in the commonwealth.  Understand-
ing this limitation for conducting a comprehensive cost analysis, we took 
a different approach and collaborated with a stakeholder association to 
identify a diverse selection of small, medium, and large wastewater treat-
ment facilities that maintain either PAG-07 or PAG-08 permits.  We then 
surveyed this sample of permit holders, who agreed to share their 
thoughts/opinions about the proposed changes on the condition of ano-
nymity.   
 
All survey instruments carry some degree of caution when used.  For ex-
ample, it is important to keep in mind that sample size may not always 
be representative, word choice can influence responses, and some indi-
viduals may not share their true opinions.  With respect to our survey, 
because the proposed revisions are in the “pre-draft” stage, most permit 
holders are only generally familiar with the changes, rather than having 
knowledge of the specific requirements in the revision.  As a result, there 
is an inherent bias that any change to the status quo will result in nega-
tive outcomes, particularly when the proposals involve additional admin-
istrative burdens to the permittee.  To this point, we specifically chose 
not to survey all permit holders because in our experience, when con-
ducting these types of information-gathering surveys, responses tend to 
be over-generalized.  However, we acknowledge that not further extend-
ing our survey to all permit holders may influence the opinions and con-
clusions of the reader.  Therefore, we caution that the results of our sur-
vey should not be applied to the entire population of PAG-07 and PAG-
08 permit holders.  
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Using our survey responses, as well as information obtained from our in-
terviews and research, we were able to develop cost estimate ranges for 
several of the key proposed permit revisions, including PFAS testing, 
Phosphorus-Index (P-Index) based land application requirements, addi-
tional storage standards, and adaptations to hauled-in waste guidelines.  
In addition, we were able to project potential impacts that residents 
could experience because of these changes.  Beyond the costs that can 
directly be associated with potential permit changes, we also identified 
many indirect costs that could result from changes to biosolids manage-
ment practices.  However, since DEP’s permit revisions are still “pre-
draft,” these indirect costs involve assumptions as to what could poten-
tially happen within the biosolids industry because of changes to the 
general permits.  While this situation makes defining the full cost of the 
proposed permit changes blurred, our analysis provides a starting point 
for considerations that should be included when discussing proposed 
permit revisions.  
 
Similarly, obtaining information on proposed changes to PAG-09 proved 
to be a challenge, as many of these permit holders are residential sep-
tage haulers, which are private business enterprises.  However, two PAG-
09 permit holders agreed to provide financial information, including their 
projections for possible outcomes of implemented permit changes.  
These data points served as the basis for our analysis of the potential im-
pacts to PAG-09 permit changes.  We believe the data to be reasonable 
to use for this preliminary analysis, but it is unaudited, and we cannot 
provide any assurance as to its validity or accuracy.   We believe the in-
formation provided to be accurate, as the coverage areas of these resi-
dential septage haulers partially overlap, and the cost estimates submit-
ted to us for review were uniform despite both entities being unaware of 
the information provided by the other.  However, much like the discus-
sion with our PAG-07 and PAG-08 survey, we recommend caution when 
attempting to apply these results to the entire population of PAG-09 per-
mit holders.   
 
Finally, we also explored the biosolids management practices of the 
Chesapeake Bay Program jurisdictions, as well as many northeastern 
states.  Reviewing these practices, specifically regarding PFAS require-
ments and phosphorus load management, was beneficial to our under-
standing of Pennsylvania’s biosolids land application policies in the 
broader national landscape.  
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Frequently Used Abbreviations  
and Definitions  
 
Throughout this report, we use a number of abbreviations for govern-
ment-related agencies, terms, and functions.  These abbreviations are de-
fined as follows:  
 
 

Abbreviation Name Definition 
AAB Agricultural Advisory 

Board 
Provides advice and expertise to the DEP Secre-
tary, and reviews and provides comments on poli-
cies, rules, and regulations of DEP which have an 
impact or a potential impact on agriculture or the 
agricultural community. 

CBC Chesapeake Bay Com-
mission 

A tri-state (Pennsylvania, Maryland, Virginia) legis-
lative commission to advise the members of the 
General Assemblies on issues regarding the Ches-
apeake Bay.  

DEP Pennsylvania Depart-
ment of Environmental 
Protection 

The state agency that is responsible for protecting 
and preserving the land, air, water, and public 
health through enforcement of the state’s envi-
ronmental laws.   

EPA United States Environ-
mental Protection 
Agency 

An executive agency of the United State Federal 
government tasked with environmental protection 
matters.  

NPDWR National Primary Drink-
ing Water Regulation 

Legally enforceable primary standards and treat-
ment techniques that apply to public water sys-
tems to limit the levels of contaminants in drink-
ing water.  

PAG-07 Beneficial Use of Excep-
tional Quality Biosolids 

The DEP general permit for the beneficial use of 
exceptional quality biosolids.  

PAG-08 Beneficial Use of Biosol-
ids by Land Application 

The DEP general permit for the beneficial use bio-
solids by land application. 

PAG-09 Beneficial Use of Resi-
dential Septage by Land 
Application 

The DEP general permit for beneficial use of resi-
dential septage by land application.  

PDA Pennsylvania Depart-
ment of Agriculture  

The Commonwealth agency that is responsible for 
supporting a sustainable and safe food supply and 
agricultural products, be good stewards of land 
and natural resources, promote the viability of 
farms, protect consumers, and safeguard the 
health of people, plants, animals, and the environ-
ment.  

PFAS Per- and Polyfluorinated 
Substances  

A group of widely used, long-lasting chemicals, 
components of which break down very slowly over 
time.  
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PFOA Perfluorooctanoic acid One group of related chemicals known as PFAS.  
This group of chemicals is commonly used in non-
stick and stain-resistant consumer products, food 
packaging, fire-fighting foam, and industrial pro-
cesses.  

PFOS Perfluorooctane sulfonic 
acid 

One group of related chemicals known as PFAS.  
PFOS is a synthetic chemical used to make prod-
ucts resistant to stains, grease, soil, and water.  

P-Index Phosphorus Index A risk assessment tool used to quantify the poten-
tial for phosphorus runoff from a field.  

SCC State Conservation Com-
mission 

A commission that has a primary mission to en-
sure the use of Pennsylvania's natural resources 
and to protect and restore the natural environ-
ment through the conservation of soil, water, and 
related resources.  The commission provides sup-
port and oversight to the state's 66 county con-
servation districts. 

TMDL Total Maximum Daily 
Load 

Federal limits on nitrogen, phosphorus, and sedi-
ment pollution related to the Chesapeake Bay.  

WRAC Water Resources Advi-
sory Committee 

Provides technical advice to the Department of 
Environmental Protection on the environmental, 
economic, and other social impacts of existing, 
new or proposed regulations, policies, and control 
techniques or technologies affecting water re-
sources management including but not limited to 
surface/ground water quality and quantity issues. 
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SECTION II   
BACKGROUND INFORMATION 
 
 

 
iosolids management is becoming an increasingly difficult and com-
plex issue in Pennsylvania.  According to the Pennsylvania Depart-

ment of Environmental Protection (DEP), each Pennsylvania household 
produces nearly 500 pounds of wastewater solids annually, and there are 
limited options to reuse or dispose of biosolids, creating an end-use 
problem for wastewater authorities.   
 
The beneficial reuse of biosolids is a recognized practice in nearly every 
state.  In particular, biosolids are a valuable resource in farming opera-
tions, and in an agriculturally prosperous state like Pennsylvania (with 
over 50,000 operating farms), land application of biosolids presents an 
opportunity for inexpensive fertilizer to improve crop yields.  Conversely, 
the biosolids dilemma is complicated by concerns over potential risks to 
public health and the environment.  This concern is further amplified by 
Pennsylvania's downstream proximity to the Chesapeake Bay and the 
commonwealth’s need to ensure compliance with the Bay's watershed 
improvement plan.     
 
In the following discussion we provide background information about 
biosolids and how the product is managed and used in Pennsylvania.  To 
that end, an important definitional distinction is necessary.  Although the 
terms "biosolids" and "sewage sludge" are frequently used interchangea-
bly, the terms are different.  Biosolids refer to sewage sludge that has un-
dergone sufficient treatment for stabilization and pathogen reduction 
and is of sufficiently high quality for land application.  Treatment facilities 
use different processes required by federal and state regulations to meet 
the stabilization and pathogen requirements.  Within this report, we use 
the term "sewage sludge" to refer to wastewater treatment solids gener-
ally and "biosolids" to refer specifically to material suitable for land appli-
cation.9 
 
 
 

Wastewater Treatment 
 
Wastewater is "used" water that comes from substances such as human 
waste, food scraps, oils, soaps, and chemicals.  In homes, wastewater 
comes from sinks, showers, bathtubs, toilets, washing machines, and 
dishwashers.  Wastewater also comes from businesses and industries in 
the production of food and goods.  
 

9 See https://extension.psu.edu/what-is-sewage-sludge-and-what-can-be-done-with-it, accessed March 13, 2023. 

B Fast Facts… 
 
 Pennsylvania gener-

ates an estimated 2.2 
million tons of sew-
age sludge and resi-
dential septage per 
year. This sludge can 
be used beneficially 
as biosolids. 

 
 As of 2018, 43 per-

cent of biosolids are 
land applied for ag-
ricultural purposes 
in Pennsylvania.  

 
 The Susquehanna 

River is the largest 
tributary to the 
Chesapeake Bay, 
providing 90 percent 
of the freshwater 
flow to the upper 
Bay and half of the 
total freshwater flow 
to the Bay. 
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After wastewater leaves industrial, commercial, and domestic sources, it 
goes to a wastewater plant.10  The wastewater treatment process protects 
human and ecological health from waterborne diseases.11  Wastewater 
treatment systems assist in reducing pollutants in wastewater before be-
ing released back into the environment.   
 
In the United States, over 16,000 publicly owned treatment systems pro-
vide wastewater collection, treatment, and disposal for approximately 75 
percent of the population.12  In Pennsylvania, there are approximately 
700 wastewater treatment facilities.13  
 
Most Pennsylvania households rely on their local public sewer system for 
wastewater treatment through a direct connection with underground 
sewer lines.  According to DEP, about 26 percent of Pennsylvania house-
holds rely on an on-site septic system to collect their wastewater.14  For 
homes with septic tanks, septage haulers remove the wastewater from 
the tank and deliver it to a treatment plant.  As of 2021, there were over 
800 residential septage haulers in Pennsylvania.15  

 
 
Treatment Process 
 
Basic wastewater treatment includes three primary processes:  physical, 
chemical, and biological.  Exhibit 1 below provides a summary.  
 
 
 
 
 
 
 
 
 

 
 

 
 

10 Federal regulations define treatment works as: a federally, publicly, or privately owned device or system used to 
treat (including recycle and reclaim) domestic sewage or a combination of domestic sewage and industrial waste of a 
liquid nature. (40 CRF Part 503.9) 
11 Center for Sustainable Systems, University of Michigan, U.S. Wastewater Treatment Factsheet, September 2022.  
12 See https://www.cisa.gov/topics/critical-infrastructure-security-and-resilience/critical-infrastructure-sectors/water-
and-wastewater-sector, accessed March 14, 2023. 
13 Department of Environmental Protection, Understanding Biosolids Land Application in the Community: An Infor-
mation Sheet for Adjacent Landowners, March 2014. 
14 See https://www.dep.pa.gov/OurCommonWealth/pages/Article.aspx?post=32, accessed March 13, 2023. 
15 See https://www.dep.pa.gov/Business/Water/CleanWater/WastewaterMgmt/Biosolids/Pages/ResidentialSep-
tage.aspx, accessed March 22, 2023. 
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Exhibit 1 
 

Basic Wastewater Treatment Processes 
 

 
 

Source:  Developed by LBFC staff from information obtained from the United States Environmental Protection 
Agency. 

 
 
Although there may be subtle differences in each plant's processes, they 
are the same for most treatment facilities.  First, wastewater (i.e., influent) 
enters a treatment facility from municipal or industrial sewage systems.  
The sewage moves through a series of treatment processes to clean the 
wastewater, during which water and solids are separated.  The cleaned 
water (i.e., effluent) is then released safely back into the waterway.  The 
solids (i.e., sludge) are collected and treated to be beneficially reused or 
disposed.  Exhibit 2 presents a high-level overview of a general 
wastewater treatment process.16 
 

 
 
 
 
 
 
 
 
 

 
16 Department of Environmental Protection, Biosolids Sampling Manual, March 2013. 
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Exhibit 2 
 

Typical Wastewater Treatment Plant Process* 
 

Note: */ This graphic has been simplified for illustrative purposes. 
Source:  Developed by LBFC staff from information provided by DEP.  

 
 
Wastewater treatment is a continuous, 24 hours a day, 7-days-a-week 
process.  According to EPA, wastewater treatment facilities in the United 
States process approximately 34 billion gallons of wastewater every 
day.17  
 

 
 

Biosolids 
 

Biosolids are nutrient-rich organic materials produced from stabilizing 
sewage sludge and residential septage that meet specific criteria and are 
suitable for land application.18   Pennsylvania produces an estimated 2.2 
million tons of sewage sludge and residential septage annually.19 

 

 
17 See https://www.epa.gov/nutrientpollution/sources-and-solutions-wastewater, accessed March 21, 2023.  
18 Biosolids are treated wastewater that meets the requirements in Title 40 of the Code of Federal Regulations (CFR) Part 503.  
Sewage sludge includes, but is not limited to, domestic septage; scum or solids removed in primary, secondary, or advanced 
wastewater treatment processes; and a material derived from sewage sludge. 
19 See https://www.dep.pa.gov/Business/Water/CleanWater/WastewaterMgmt/Biosolids/Pages/default.aspx, accessed 
March 14, 2023. 
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Before biosolids are beneficially reused or disposed of, a stabilization 
process minimizes odors, destroys pathogens, and reduces vector attrac-
tion potential (e.g., flies and rodents).20  Federal regulations classify bio-
solids into two distinct classes: 
 

• Class A Biosolids.  Domestic sewage sludge that has been 
treated to meet the requirements of 40 CFR Part 503.32(a), which 
includes options for advanced, or additional, pathogen reduc-
tion.  Biosolid pathogens are at levels below detectable limits.  
Within this class are Exceptional Quality (EQ) biosolids, which 
meet EPA's highest pollutant, pathogen, and vector attraction 
reduction standards.  EQ biosolids have little to no use re-
strictions.21 All EQ biosolids have met the pathogen reduction 
standards to be considered Class A. However, according to DEP, 
it is important to note that it is possible for sewage sludge to 
meet Class A pathogen reduction standards but fail to meet the 
remaining criteria to be considered EQ (see Appendix E). 
 

• Class B Biosolids.  Domestic sewage sludge that has been 
treated to meet the requirements of 40 CFR Part 503.32(b), which 
includes options for significantly reducing pathogens.  Within 
this category, pathogens are detectable but have been reduced 
to levels that do not threaten public health and the environment. 

 

 
Biosolid Reuse/Disposal 
 
As previously mentioned, options for the reuse or disposal of biosolids 
are limited.  In Pennsylvania, biosolids are reused or disposed of in three 
ways: land application; landfill; or incineration. 
 
Land Application of Biosolids.  As the name implies, land 
application involves spraying or spreading biosolids onto the land sur-
face.  Application methods include the injection of biosolids below the 
land surface or incorporating biosolids into the soil so the biosolids can 
either condition the soil or fertilize crops or vegetation grown in the 
soil.22  In Pennsylvania, land application is mostly used for agricultural 
purposes.  In addition to agricultural use, biosolids can be land applied to 
reclamation sites (e.g., coal mining or forestry operations), landscaping, 
and general horticulture purposes.  In Pennsylvania, a permit is required 
to land-apply biosolids, which will be discussed in Section III.   

 

 
20 See https://www.epa.gov/biosolids/fact-sheet-land-application-biosolids, accessed March 14, 2023. 
21 Boczek, L., R. Herrmann, E. Resek, and T. Richman, Pathogens and Vector Attraction in Sewage Sludge. United States 
Environmental Protection Agency, January 2023. 
22 40 CFR Part 503.11.   
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Biosolids can be beneficially used for agricultural purposes because bio-
solids contain a significant number of macronutrients that can improve 
crop yields and reduce the need for commercial fertilizers.  Biosolids used 
for agricultural purposes are applied based on "agronomic rates."  This 
rate is based on crop type, geographic location, and soil characteristics.23  
When used correctly, agronomic rates prevent the buildup of macronutri-
ents in the soil.  In Pennsylvania, nitrogen is the primary nutrient that lim-
its biosolid land application.24 
 
In addition to agricultural uses, land-applied biosolids provide the follow-
ing other beneficial uses:25 
 

• Organic matter and nutrients to sod and nursery operations. 
• Erosion control. 
• Improvement to rangeland soil. 
• Slope stabilization. 

 
While there are many beneficial uses to land application, biosolid use is 
not without controversy.  In one significant example (Gilbert v. Synagro), 
adjacent landowners to a York County farm argued that the farm's use of 
biosolids was a public nuisance.  The Pennsylvania Supreme Court con-
cluded that the use of biosolids falls under the definition of "normal agri-
cultural operation" under the state's Right to Farm Act.26  As a result, no 
municipal nuisance actions can be brought against lawfully operating 
farms.27 
 

Landfill of Biosolids.  Biosolids may be disposed of at a landfill, 
much like garbage.  Landfilling biosolids includes two options for dis-
posal:  monofill (a landfill that accepts only wastewater treatment plant 
biosolids) or co-disposal landfill (a landfill that combines biosolids with 
municipal solid waste).28  Landfilled biosolids must meet either Class A or 
Class B pathogen reduction requirements and be covered with soil or 
other materials at the end of each operating day.29  Biosolids can benefit 
landfills with energy recovery programs, and biosolids can provide final 
soil coverage to promote vegetation on a closed landfill.  Compared to 
incineration (discussed below), landfill disposal can be the least costly 

 
23 See https://www.epa.gov/biosolids/basic-information-about-biosolids, assessed March 14, 2023.  
24 Pennsylvania Legislative Budget and Finance Committee, PA’s Program for Beneficial Use of Biosolids (Sewage 
Sludge) by Land Application, June 2017. 
25 Ibid. 
26 Gilbert v. Synago Cent,. LLC, 131 A. 3d 1 – Pa. Supreme Court 2015.  
27 Penn State Dickinson Agricultural Law Resource and Reference Center. Pennsylvania Right to Farm Law: Protection 
of Agricultural Operations from Nuisance Suits and Ordinances P.L.  454, No. 133, 1982.  
28 Disposal in a monofill is regulated under 40 CFR Part 503 while disposal in a municipal solid waste landfill is regu-
lated under 40 CFR Part 258.  See https://www.epa.gov/biosolids/fact-sheet-use-landfilling-biosolids-management, 
accessed March 14, 2023. 
29 See https://www.epa.gov/biosolids/fact-sheet-use-landfilling-biosolids-management, accessed March 14, 2023. 
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option.  However, recycling biosolids (through land application or other 
beneficial reuse) saves landfill space and additional costs associated with 
biosolids management contracts and tipping fees.30   

Pennsylvania has 46 active landfills and six resource recovery (waste-to-
energy) facilities, which manage approximately 20 million tons of munici-
pal waste each year.31  There are no requirements for landfills to accept 
biosolids.  

 
Incineration of Biosolids.  Incineration is another option for 
biosolids disposal and involves burning the material.  Due to air quality 
concerns, biosolids incineration requires additional pollutant limitations, 
management practices, recordkeeping, monitoring, and reporting re-
quirements. 

Like land application and landfilling, incineration has both pros and cons.  
The incineration of biosolids can be a source of energy recovery.  How-
ever, incineration typically leaves "one-quarter of the original material" in 
the form of ash.32  The ash produced by incineration can be used as a 
component in cement brick production, asphalt paving mixes, and manu-
factured soils.  Conversely, if ash cannot be reused, it must be disposed 
of in a landfill.   

Incineration is generally considered the most expensive biosolids dis-
posal option due to the added landfill costs for ash on top of incineration 
costs.  However, the cost is relative to a wastewater treatment facility's 
capacity.  For example, incineration may be a more economical option for 
facilities with capacities greater than 10 million gallons per day.33  For 
smaller operations, land application and landfilling may be more eco-
nomical.  Pennsylvania has 34 incinerators, and many do not accept bio-
solids. 

Exhibit 3 shows the breakdown of biosolids use or disposal in Pennsylva-
nia in 2018 (the most recent year available).34  Less than half of the bio-
solids generated within the state were land-applied. 
 
 
 
 

 
 

30 Elliott, Herschel, Robin Brandt, and James Shortie.  Biosolids Disposal in Pennsylvania, The Center for Rural Pennsyl-
vania, November 2007. 
31 See https://www.dep.pa.gov/Business/Land/Waste/SolidWaste/Pages/default.aspx, accessed March 14, 2023.  
32 Elliott, Herschel, Robin Brandt, and James Shortie.  Biosolids Disposal in Pennsylvania, The Center for Rural Pennsyl-
vania, November 2007. 
33 Ibid. 
34 See https://www.biosolidsdata.org, accessed March 13, 2023. 
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Exhibit 3 
 

Pennsylvania Biosolids Use/Disposal by Type 
2018 

 
Source: Developed by LBFC Staff from information obtained by National Biosolids Data Project. 
 

Each biosolid disposal method has pros and cons.  The method(s) used 
can vary by wastewater treatment facility size and type.  In 2007, the Cen-
ter for Rural Pennsylvania researched disposal methods and found the 
cost to be the most important factor in determining which method was 
used.   

 
 

 

Federal and State Biosolid Regulators 
 

Current regulations highlight the balance between the beneficial reuse of 
biosolids and potential risks.  Additionally, the regulations allow room for 
future research to shape public policy as science evolves and new pollu-
tants (or risks) are realized.    
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United States Environmental Protection 
Agency (EPA)   
 
Oversight over wastewater and biosolids starts with the United States En-
vironmental Protection Agency (EPA).  The Clean Water Act (CWA) of 
1972 (and its amendments) outlines the regulations for discharging pol-
lutants into the waters of the United States.35  Regarding biosolids, the 
CWA requires EPA to do the following: 
 

1. Establish numeric limits and management practices that 
protect public health and the environment from the rea-
sonably anticipated adverse effects of chemical and mi-
crobial pollutants during the use or disposal of sewage 
sludge. 
 

2. Review sewage sludge (biosolids) regulations every two 
years to identify any additional pollutants that may occur 
in biosolids, and then set regulations for those pollutants 
if sufficient scientific evidence shows they may harm hu-
man health or the environment.36 

 
To accomplish this mandate, EPA established Standards for the Use or 
Disposal of Sewage Sludge (40 CFR Part 503, referred to commonly as 
"Part 503"), and a risk screening program.   EPA conducts biennial reviews 
and sewage sludge surveys as part of the risk screening.  This system as-
sists EPA in identifying pollutants in biosolids.  If newly identified pollu-
tants are a concern to EPA, a risk assessment is performed to study fur-
ther the pollutants' potential harm to human health.  The risk assessment 
is then used to regulate the pollutant under Part 503.  As discussed in 
Section III, EPA is conducting a risk assessment concerning certain "for-
ever chemicals" in biosolids.  
 
CWA also created the National Pollutant Discharge Elimination System 
(NPDES).  The EPA's NPDES Permit Program authorizes state govern-
ments to perform many permitting, administrative, and enforcement as-
pects of the program.  Pennsylvania is a "partially authorized" state.  For 
example, Pennsylvania is authorized for the NPDES Permit Program, 
meaning the state can administer and enforce the program, including 
issuing permits on behalf of EPA.  However, Pennsylvania is not author-
ized for the Biosolids Program, meaning EPA technically has sole enforce-
ment authority over the Biosolids Program.  Biosolids permit holders 
must report information to both EPA and DEP.  

 
 

 
35 The Federal Water Pollution Control Act (1948) came prior to the CWA, however, in 1972 the Act was reorganized 
and renamed CWA.  
36 See https://www.epa.gov/biosolids/biosolids-laws-and-regulations#how, accessed March 8, 2023. 
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Pennsylvania Department of Environmental 
Protection  
 
The Pennsylvania Department of Environmental Protection's mission is to 
protect Pennsylvania's air, land, and water from pollution and to provide 
for the health and safety of its citizens through a cleaner environment. 
DEP's Bureau of Clean Water (BCW) is responsible for administering the 
wastewater management program in Pennsylvania, including the NPDES 
permitting and compliance monitoring.37  While federal law sets Pennsyl-
vania's overall standards for biosolids, state law supplements additional 
requirements/standards.  According to DEP, "to ensure safe use of bio-
solids, Pennsylvania's regulatory program focuses on setting strict stand-
ards for biosolids quality before land application and requiring genera-
tors to be more responsible.”  
 
Title 25, Pa. Code, Chapter 271, Subchapter J – Beneficial Use of Sewage 
Sludge by Land Application established standards for general and individ-
ual land application of sewage sludge permits.  The permits are for the 
beneficial use of sewage sludge (i.e., biosolids) by land application.  The 
standards include general requirements, pollutant limits, management 
practices, and operational standards.  This subchapter also includes path-
ogen and alternative vector attraction reduction requirements.38  Addi-
tionally, the standards in this subchapter have reporting requirements 
and the frequency of monitoring and recordkeeping requirements when 
biosolids are used.39  The permits are a tool to execute DEP's regulations.  
 
 
Pennsylvania State Conversation Commis-
sion and Conservation Districts   
 
The Pennsylvania State Conservation Commission (SCC) oversees the 
Commonwealth's 66 conservation districts and directs the implementa-
tion of conservation programs.40  SCC is under the concurrent authority 
of DEP and the Pennsylvania Department of Agriculture (PDA)."41    
 
The Conservation District Law established Pennsylvania Conservation Dis-
tricts in 1945.42  County conservation districts work to help individuals 

 
37 Pennsylvania Chapter 92a. National Pollutant Discharge Elimination System Permitting, Monitoring and Compliance 
implement the NPDES Program by DEP under the Federal Act.  Authority for these regulations was issued under sec-
tions 5(b)(1) and 402 of The Clean Streams Law (5 P.S. § § 691.5(b)(1) and 691.402) and section 192013-A of the Ad-
ministrative Code of 1929 (71 P.S. § 510-20). 
38 § 271.901. 
39 Ibid. 
40 See https://www.agriculture.pa.gov/Plants_Land_Water/StateConservationCommission/Pages/default.aspx, accessed 
March 14, 2023. 
41 Ibid. 
42 See https://pacd.org/?page_id=57, accessed March 14, 2023. 
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and communities preserve natural resources.  Each conservation district is 
led by a volunteer board of directors, including farmers, public members, 
and county government.  Apart from Philadelphia County, every county 
has a conservation district.43    

 
The conservation districts can assist DEP with biosolids land application.  
DEP may authorize conservation districts to:44 
 

• Evaluate biosolid application sites and review permits for land 
application. 

• Provide information and written materials to the general public, 
the regulated community, and the agricultural community con-
cerning land application of biosolids. 

• Conduct educational sessions with interested parties on biosolid 
land applications. 

• Conduct inspections of biosolid application sites and collect 
samples from those sites. 

 
Conservation districts do not have environmental regulatory authority 
but are given enforcement functions to solve conservation program is-
sues through landowner cooperation and voluntary compliance. 
 

 
 

The Chesapeake Bay Watershed 
 
The Chesapeake Bay is the largest estuary in the United States.  Accord-
ing to PDA, Pennsylvania comprises 35 percent of the Chesapeake Bay 
Watershed.  The Susquehanna River is the largest tributary to the Bay, 
providing 90 percent of the freshwater flow to the upper Bay and half of 
the total freshwater flow to the Bay.45  As shown in Exhibit 4, Pennsylva-
nia plays a key role in the Watershed.   
 
 
 
 
 
 
 
 
 
 
 
 
 

43 Pennsylvania Association of Conservation Districts, Pennsylvania’s Conservation Districts Fact Sheet, June 2019. 
44 Stehouwer, Richard. Sewage Sludge: A Plain English Tour of the Regulations, Penn State Extension, September 2010. 
45 See https://www.agriculture.pa.gov/Plants_Land_Water/StateConservationCommission/Pages/Chesapeake-Bay.aspx, 
accessed March 10, 2023. 
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Exhibit 4 
 

Map of the Chesapeake Bay Watershed in Pennsylvania 
 
 

 
 

Source:  Pennsylvania Department of Environmental Protection.  

 
 

Chesapeake Bay Restoration 
 
In the late 1970s and early 1980s, the Bay's degradation received signifi-
cant attention.  Excess algae growth was damaging water quality and 
harming plants and animals within the Bay.  As a result, intergovernmen-
tal and interstate collaboration focused on restoration efforts.  Examples 
of recent efforts include the following:  

 
• The Chesapeake Bay Commission (CBC) was created as a tri-state 

(Pennsylvania, Maryland, Virginia) legislative commission in 1980 
to advise the members of the General Assemblies on issues re-
garding the Bay.  

 
• The Chesapeake Bay Program was created to bring Bay partners 

together to resolve Bay pollution issues.  Principal partners in-
clude CBC, Pennsylvania, Virginia, Delaware, Maryland, New York, 
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West Virginia, and the District of Columbia.  Other partners in-
clude other federal agencies, headwater state partners, academic 
partners, non-governmental organizations, local governments, 
and other local and regional partners.46  

 
• The Chesapeake Bay Agreement of 1983 was the first signed 

agreement between states, the federal government, and the Dis-
trict of Columbia.  This group became known as the Chesapeake 
Executive Council (CEC) which included the governors of Mary-
land, Pennsylvania, and Virginia, the mayor of the District of Co-
lumbia, the administrator of EPA, and the chair of CBC.  

 
• The Chesapeake Bay Total Maximum Daily Load (TMDL) is a "fed-

eral 'pollution diet' to restore the Chesapeake Bay and its vast 
network of streams, creeks, and rivers."47  TMDL seeks to limit 
nitrogen, phosphorus, and sediment pollution.  As a result of 
TMDL, DEP executed various phases of the Pennsylvania Chesa-
peake Bay Watershed Implementation Plan.   

 
• The Chesapeake Bay Watershed Agreement is the most recent 

agreement to "align federal directives with state and local goals 
to create a healthy Bay."48  This agreement spells out collective 
goals for the Bay to reach by 2025.  

 
While the Chesapeake agreements and plans do not include goals spe-
cific to biosolids, they do include nitrogen, phosphorus, and sediment 
reduction goals.  DEP, along with other state and regional partners, has 
identified agricultural activities, including the use of biosolids, as one of 
the sources causing excess nitrogen, phosphorus, and sediment in the 
Chesapeake Bay.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

46 See https://www.chesapeakebay.net/who/partners, accessed March 13, 2023. 
47 See https://www.epa.gov/chesapeake-bay-tmdl, accessed March 22, 2023. 
48 See https://www.chesapeakebay.net/who/bay-program-history, accessed March 10, 2023. 
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SECTION III   
CONTEXTUAL PERSPECTIVES WITH  
BIOSOLIDS MANAGEMENT AND USE 

 
 
Overview 
 

or decades, Pennsylvania has used biosolids as a beneficial product in 
agriculture and other land-based applications.  Biosolids use falls 

within the regulatory oversight of federal and state regulators, which can 
be a confusing and complex interplay.   
 
The Environmental Protection Agency (EPA) published 40 CFR Part 503 – 
Standards for Use or Disposal of Sewage Sludge, commonly referred to 
as Part 503, in 1993.  Part 503 served as the comprehensive set of re-
quirements for managing biosolids generated during the municipal 
wastewater treatment process, including standards regarding the allowa-
ble concentrations of several pollutants in sewage sludge, quality control 
criteria for biosolids - and, most important, for this study - land applica-
tion guidelines.   
 
DEP released interim guidance regarding Part 503 in 1994.  In 1997, the 
department updated the commonwealth’s current biosolids land applica-
tion regulations as part of Title 25, Pa. Code, Chapter 271, Subchapter J – 
Beneficial Use of Sewage Sludge by Land Application.  DEP monitors bio-
solids land applications with three “general permits,” which are divided 
based on quality.  While the permits are similar in structure, each estab-
lishes separate criteria that must be met for beneficial use and also sets 
different requirements for when and how biosolids can be land applied.  
These three permits, which are at the center of HR 149 and this study, are 
as follows: 
 

• PAG-07 – Approval for Coverage under the General Permit for 
Beneficial Use of Exceptional Quality Biosolids. 

 
• PAG-08 – Approval for Coverage Under the General Permit for 

Beneficial Use of Biosolids by Land Application. 
 

• PAG-09 – Approval for Coverage Under the General Permit for 
Beneficial Use of Residential Septage by Land Application 

 
The distinction between PAG-07 and PAG-08 is an important one.  PAG-
07 pertains to exceptional quality (EQ)  biosolids, which indicates the 
sludge has been treated with greater pathogen reductions.  These excep-
tional quality biosolids carry few land application restrictions.  PAG-08 
pertains to “general use” biosolids, which have also been treated for 

F 
Fast Facts… 
 
• DEP monitors biosol-

ids and residential 
septage land applica-
tions through three 
“general permits.”  
These permits are 
based on state regula-
tions, which are in 
turn, guided by fed-
eral requirements. 

 
• DEP’s general permits 

have been in existence 
for well over two dec-
ades and have been 
“administratively ex-
tended” several times.  
DEP has sought to re-
vise the permits with 
additional require-
ments for permit 
holders.  

 
• DEP’s proposed 

changes primarily 
center on these four 
areas: 

 
1. A prohibition of 

blending wastes.  
2. A requirement to 

use a “P-Index” to 
monitor phospho-
rus in land appli-
cations. 

3. A requirement to 
test for PFAS 
chemicals in bio-
solids. 

4. New storage re-
quirements for  
biosolids. 
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pathogen reduction, but to a lesser extent than EQ biosolids (PAG-07).  
Lastly, PAG-09 pertains to residential septage haulers who pump out on-
site septic systems.  Residential septage is also treated and can be land 
applied under PAG-09.   
 
PAG-07, PAG-08, and PAG-09 were last issued in 2009.  The permits were 
set to expire in 2014 but were administratively extended.  Since 2014, the 
three permits have been administratively extended nine times in either 
year or year-and-a-half increments.  The permits are currently set to ex-
pire on November 30, 2023.  
 
DEP staff also informed us that the department has considered revising 
PAG-07, PAG-08, and PAG-09 for almost a decade.  DEP finalized predraft 
revisions and submitted the drafts to various stakeholder groups and in-
ternal boards for review.  Although comments were received, the depart-
ment has not taken further action to revise or update the permits.   
 
We reviewed the proposed drafts and identified four key areas that are 
either new requirements or significant changes to the biosolids/residen-
tial septage land application process.  These changes include the follow-
ing: 1) a prohibition on blending hauled-in waste; 2) a requirement to use 
a “P-Index” when land applying biosolids to control for excess phospho-
rus; 3) PFAS monitoring requirements; and 4) changes to storage require-
ments for biosolids.  Of these four proposals, two changes would apply 
to all three permits, while two changes would affect only PAG-07 and 
PAG-08.   
 
We reviewed each of the four proposals in detail.  While each proposal 
has raised issues and concerns, in our opinion, the proposed change that 
introduces requirements for PFAS testing and uses the P-Index garnered 
the most attention.  PFAS chemicals are known carcinogens, and Pennsyl-
vania has already introduced PFAS limits for drinking water.  However, 
these water standards do not apply to biosolids.  In fact, there are no cur-
rent federal testing requirements, nor limitations on PFAS in biosolids, 
nor an adopted standard for testing PFAS in biosolids.  Further, EPA has 
not completed a risk assessment on PFAS in biosolids to determine if fur-
ther federal regulatory action is warranted.  This analysis is underway but 
not expected to be completed until December 2024.   
 
Concerning the P-Index, DEP proposes factoring phosphorus load levels 
when applying biosolids.  Nitrogen and phosphorus are necessary nutri-
ents for plant (crop) growth.  However, when applied excessively, these 
nutrients can be harmful to waterways–particularly the Chesapeake Bay 
watershed.  DEP already regulates nitrogen application levels via an agro-
nomic rate, which specifies levels based on the type of crop or vegetation 
grown on the land.  To factor for phosphorus, DEP proposes the P-Index 
be used to calculate phosphorus application rates for biosolids.  The P-
Index is essentially a risk analysis tool that evaluates the consequences of 
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phosphorus loss to surface waters.  The P-Index has been an ongoing 
collaboration and development between the Pennsylvania State Univer-
sity (PSU), the State Conservation Commission (SCC), and USDA’s Na-
tional Resources Conservation Service (NRCS).  P-Index is currently lim-
ited to animal manure applications regulated by Act 38 of 2005; however, 
P-Index may also be used voluntarily by farmers as a best management 
practice.   
 
Finally, we reviewed other states’ biosolid regulations.  Our review found 
little uniformity in biosolid regulations, especially regarding PFAS and P-
Index.  Only Maine has a complete ban on the land application of biosol-
ids, which was driven by a PFAS contamination issue.  Two states, Michi-
gan and Wisconsin, have a testing requirement before biosolids can be 
land applied.  Still, most states do not have a testing requirement, includ-
ing California, which is often considered a heavily regulated state for en-
vironmental issues.    
 
 
Issue Areas 
 
 
 

A. DEP General Permits Regulate Biosolids 
Distribution and Use 

 
 
Biosolids have been regulated for beneficial use in Pennsylvania for over 
40 years.  The restrictions on biosolids have evolved as the understand-
ing of the material and its environmental impacts has improved.  The cur-
rent regulatory framework managing biosolids use in the commonwealth 
represents a shift from how DEP historically monitored the material.  DEP 
monitors biosolids land applications with three general permits, which 
are separated based on the quality and origination of the material.  While 
the permits are similar in structure, each establishes separate criteria that 
must be met for beneficial use -- and sets different requirements for 
when and how biosolids can be land applied. 
 
General Permits for the Land Application of 
Biosolids and Residential Septage 
 
Pennsylvania's first formal regulations of biosolids for land application 
were introduced in 1977.  Updated in 1988, these regulations were 
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largely based on the academic research available and emphasized moni-
toring sewage sludge and soils on the specific sites where the land appli-
cation was conducted via DEP’s individual permitting system.49 
 
As discussed in Section II, EPA published 40 CFR Part 503 – The Standards 
for Use or Disposal of Sewage Sludge, commonly referred to as Part 503, 
in 1993.50  This final rule served as the comprehensive set of require-
ments for managing biosolids generated during the municipal 
wastewater treatment process, including standards regarding the allowa-
ble concentrations of several pollutants in sewage sludge, quality control 
criteria for biosolids, and land application guidelines.51  DEP released in-
terim guidance regarding Part 503 in 1994.  In 1997, the department up-
dated the commonwealth’s current biosolids land application regulations 
as part of Title 25, Pa. Code, Chapter 271, Subchapter J – Beneficial Use of 
Sewage Sludge by Land Application.52   
 
The current biosolid regulations represent a shift in how the material was 
managed before 1997.  As noted above, biosolids were originally man-
aged in Pennsylvania for each site where the material was applied under 
DEP’s individual permit system.  As a result of EPA’s risk assessment and 
subsequent Part 503 rules, biosolids management has shifted to a focus 
on sewage sludge quality.   
 
DEP oversees biosolids management in Pennsylvania through three gen-
eral permits.  The permits are distinguished by the quality of sludge that 
is land applied, with PAG-07 covering exceptional quality (EQ) biosolids, 
PAG-08 covering non-exceptional quality (non-EQ) biosolids, and PAG-09 
covering residential septage.53  Unlike the individual site permitting sys-
tem, general permits set standard quality, land application, and site re-
quirements that the preparers54 of biosolids must follow.  Biosolids that 
meet the requirements under the general permits can be land applied to 
multiple sites.55  Exhibit 5 summarizes the basic requirements of PAG-07, 
PAG-08, and PAG-09. 

  

 
49 Stehouwer, Richard. Sewage Sludge: A Plain English Tour of the Regulations. Penn State Extension. September 2010. 
https://extension.psu.edu/sewage-sludge-a-plain-english-tour-of-the-regulations.  (Accessed March 14, 2023). 
50 40 CFR, Part 503.  
51 EPA, A Plain English Guide to the EPA Part 503 Biosolids Rule, 1994. 
52 Stehouwer, Richard. Sewage Sludge: A Plain English Tour of the Regulations. Penn State Extension. September 2010. 
https://extension.psu.edu/sewage-sludge-a-plain-english-tour-of-the-regulations.  (Accessed March 14, 2023). 
53 These distinctions follow the findings of EPA’s risk assessment and Part 503 rules.  Ibid.  
54 Biosolids preparers (generators) commonly refer to the individuals or entities who perform treatment of sewage 
sludge prior to disposal.  Most current permit holders are wastewater treatment facilities– or in the case of PAG-09, 
residential septage haulers – but municipalities can also contract these services to biosolids management companies. 
55 These sites are enrolled through a process called “site registration” under the general permits.  
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Exhibit 5 

 

Overview of Current Biosolids Land Application Permits in Pennsylvania* 

 
Note: */ The contents of PAG-07, PAG-08, and PAG-09 have been summarized for illustrative purposes. 
**/ The number of active permit holders was derived from records of permit holders provided by DEP as of March 
2023.  Permits were considered “active” if the records provided by DEP indicated a permit status as “issued” or 
“pending.” 
Source:  Developed by LBFC staff from information provided by DEP and Penn State Extension.  
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As noted in Section II, EQ biosolids must meet the highest levels of pollu-
tant concentration, pathogen reduction, and vector attraction.56  Biosol-
ids meeting the EQ standard have few use restrictions under PAG-07.57  
Currently, the only primary requirements for EQ biosolids under PAG-07 
are that the material must be properly identified and labeled with in-
structions,58 and the biosolids cannot be applied over the agronomic rate 
based on the nitrogen requirements of the crop being grown.  EQ biosol-
ids are essentially considered to be fertilizer and can be sold as such.  Ac-
cording to DEP records, there were 54 active PAG-07 permit holders as of 
March 2023.59 
 
Non-EQ biosolids do not meet the high-quality standards required to be 
considered exceptional quality.  However, the material still undergoes 
significant treatment for pollutant concentration, pathogen reduction, 
and vector attraction to not threaten public health or the environment.  
However, non-EQ biosolids face the strictest requirements for land appli-
cation under PAG-08.60  Permit holders are required to perform soil 
tests,61 receive written notification from the landowner, and provide no-
tice to adjacent landowners, the site’s County Conservation District, and 
the DEP regional office before non-EQ biosolids can ever be land applied.   
 
Similar to EQ biosolids, non-EQ biosolids cannot be applied above the 
agronomic rate based on the nitrogen requirements of the crop being 
grown.  However, non-EQ material cannot be applied over the cumulative 
pollutant loading rates for eight elements determined by DEP.62  PAG-08 
outlines where non-EQ biosolids cannot be applied, including within 
specific distances of sinkholes, wetlands, water sources, and houses or 
dwellings.  In addition, non-EQ biosolids cannot be applied on land that 
is significantly sloped,63 or on land that is flooded, snow-covered, or fro-
zen.  PAG-08 sets restrictions for public access, animal grazing, and crop 

 
56 The material must also be non-liquid and non-recognizable as human waste. See Boczek, L., R. Herrmann, E. Resek, 
and T. Richman, Pathogens and Vector Attraction in Sewage Sludge. United States Environmental Protection Agency, 
January 2023. 
57 DEP, PAG-07 Beneficial Use of Exceptional Quality Biosolids (3800-PM-BPNPSM0339), 2018. 
58 In addition to instructions for land application, this labeling must include the name and address of the biosolids 
preparer, a description of the biosolids’ nutrient value and use limitations, and a statement noting that land applica-
tion of the material is prohibited outside of the EQ biosolids’ documented acceptable uses.  See Stehouwer, Richard. 
Sewage Sludge: A Plain English Tour of the Regulations. Penn State Extension. September 2010. https://exten-
sion.psu.edu/sewage-sludge-a-plain-english-tour-of-the-regulations.  (Accessed March 14, 2023). 
59 The number of active permit holders was derived from records of permit holders provided by DEP as of March 
2023.  Permits were considered “active” if the records provided by DEP indicated a permit status as “issued” or “pend-
ing.” 
60 DEP, PAG-08 Beneficial Use of Biosolids by Land Application (3800-PM-WSFR0340), 2018. 
61 A representative soil sample must be tested for its pH level along with pollutants such as arsenic, mercury, and lead, 
among others. 
62 These elements are arsenic, cadmium, copper, lead, mercury, nickel, selenium, and zinc.  
63 Non-EQ biosolids cannot be applied on land with slopes greater than 25 percent or to reclamation land that is 
sloped over 35 percent.  
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harvesting on the land after non-EQ biosolids application.64  PAG-08 is 
the largest general permit of the three, with 143 active permit holders as 
of March 2023, according to DEP.  
 
In general, residential septage restrictions are much less stringent than 
those of biosolids.  Residential septage must be treated for pathogens 
and vector attraction to qualify under PAG-0965 but is not required to 
meet the same treatment thresholds as EQ or non-EQ biosolids.  Before 
the first land application, a soil sample must be conducted, and non-or-
ganic objects must be removed.  Land application of residential septage 
must also consider the nitrogen needs of the crop being grown, but the 
rate is based on an annual level rather than the agronomic rate.  How-
ever, land receiving residential septage under PAG-09 is subject to the 
same site requirements (public access, animal grazing, and crop harvest-
ing) as land under PAG-08.66  According to DEP, 71 active PAG-09 permit 
holders were active as of March 2023.  
 
 
 

B. DEP’s Proposed Permit Changes May Im-
pact Biosolids Use 
 
As outlined in the previous issue area, DEP’s general permits provide the 
agency with an administrative tool to ensure and monitor compliance 
with state laws and regulations.  Going forward, DEP is proposing to re-
vise the general permits, which would arguably include more restrictive 
requirements for biosolids-beneficial land use applications.  Within this 
issue area, we explore the proposed revisions, including the origins and 
basis for the proposed changes.   
 
Proposed Permit Revisions and Timeline of 
Changes 
 
While the commonwealth’s current system for biosolids land application 
is a shift from how the material was historically monitored, it has not 
changed considerably in over twenty years.  According to DEP, the regu-
lations outlined in Title 25, Pa. Code, Chapter 271, Subchapter J – and 
consequently, the general permits – have not significantly changed since 
their inception 26 years ago. 
 
DEP informed us that PAG-07, PAG-08, and PAG-09 were last issued in 
2009.  The permits were set to expire in 2014 but were administratively 

 
64 See Stehouwer, Richard. Sewage Sludge: A Plain English Tour of the Regulations. Penn State Extension. September 
2010. https://extension.psu.edu/sewage-sludge-a-plain-english-tour-of-the-regulations.  (Accessed March 14, 2023). 
65 DEP, PAG-09 Beneficial Use of Residential Septage by Land Application (3800-PM-BPNPSM0341), 2018. 
66 Ibid.  
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extended.  Since 2014, the three permits have been administratively ex-
tended nine times in either year or year-and-a-half increments.  The per-
mits are currently set to expire on November 30, 2023.  
 
DEP staff also informed us that the department has considered revising 
PAG-07, PAG-08, and PAG-09 for almost a decade.  DEP finalized pre-
draft revisions to the permits in early 2021 (see Appendices B-D) and pre-
sented them to the department’s Agricultural Advisory Board (AAB) and 
Water Resources Advisory Committee (WRAC)67 for comment.  Both 
groups voted to form workgroups to review the proposed revisions and 
advise DEP on its next steps.  However, according to DEP, the AAB 
workgroup could not establish a quorum after several meetings, and the 
WRAC workgroup was never formed.  The department created an addi-
tional stakeholder group consisting of members of the regulated biosol-
ids community in September 2021.  This group met six times and pro-
vided comments to DEP in March 2022.  DEP subsequently integrated 
these comments into its internal review process.  
 
At the same time, the General Assembly focused more attention on the 
proposed permit changes.  For example, in October 2021, the House En-
vironmental Resources and Energy Committee held a hearing with mem-
bers of the regulated community on the proposed revisions.  This hear-
ing, which included representatives from advocacy groups, biosolids 
management companies, and wastewater treatment facilities, focused on 
the immediate and downstream changes to the biosolids management 
process that the panel believed would result from the proposed revisions.   
Although invited to attend, DEP did not appear at the hearing.68  DEP 
noted to us that it declined to participate in the meeting because its ef-
forts were best utilized by continuing the stakeholder engagement, which 
was ongoing at that time.  DEP noted that administratively it was still in 
the pre-draft stage of the permit (as it remains) and was continuing to 
solicit feedback from stakeholders. 
 
While the department collected comments and feedback for internal re-
view, permit revisions were placed on hold in late 2022 during the guber-
natorial transition and appointment of new DEP executive leadership.  Ex-
hibit 6 below shows an illustrative timeline of DEP’s permit revision pro-
cess to date.   

  

 
67 DEP, Minutes of the March 24, 2021 Meeting of the Pennsylvania Department of Environmental Protection’s Water 
Resources Advisory Committee, March 24, 2021.  
68 Pennsylvania House of Representatives Environmental Resources and Energy Committee, Hearing on Pennsylvania 
Biosolids Management Permit Revisions, October 25, 2021.  
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Exhibit 6 
 

 Timeline of Proposed Revisions to DEP Biosolids Land Application Permits  

 
Source:  Developed by LBFC staff from information provided by DEP.  
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While DEP proposed several revisions across PAG-07, PAG-08, and PAG-
09, we have identified four key areas as either new requirements or sig-
nificant changes to the biosolids/residential septage land application 
process.   Of these four proposals, two changes would apply to all three 
permits, while two changes would affect only PAG-07 and PAG-08.  Ex-
hibit 7 summarizes these proposals, with additional background on these 
changes provided in the remainder of this issue area.  For further infor-
mation, the pre-draft revisions as currently proposed are included in Ap-
pendices B-D.  
 
 

Exhibit 7 
 

Overview of Significant Permit Changes Proposed by DEP 
 

Source:  Developed by LBFC staff from information provided by DEP.  
 
 
Perhaps the most noteworthy proposal in the pre-draft revisions is the 
new requirement for PAG-07 and PAG-08 permit holders to test for Per- 
and Polyfluoroalkyl Substances (PFAS) in biosolids.  DEP also proposes a 
new requirement for all permit holders to use the Pennsylvania Phospho-
rus Index (P-Index) to control biosolids land application rates.  DEP con-
siders the two other significant changes to the general permits to be 
“major revisions” of permit language based on existing regulatory re-
quirements.   
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All three permits are set to have strengthened language surrounding the 
mixing or blending of hauled-in wastes and other materials that are not 
biosolids, such as food processing waste, animal manure, agricultural 
processing wastewater, or other residual materials.  Finally, DEP proposes 
additional requirements for the covered storage and accumulation of bi-
osolids under PAG-07 and PAG-08.  In the following discussion, we pro-
vide additional detail on each key revision.  
 
 
Phosphorus (P-Index)  
 
What is the proposed change?  In the proposed permit 
changes, a new requirement would be added that requires phosphorus 
loads to be factored.  Specifically, within two years after the department 
issues new permits, biosolids generators under all three permits will be 
required to use the Pennsylvania Phosphorus Index (P-Index) to help de-
termine biosolids land application rates.69  To meet this requirement, per-
mit holders must use the Pennsylvania Phosphorus Index, Version 2 – 
Penn State Extension, and other applicable materials to determine appli-
cation needs.  This process is similar to the nitrogen considerations al-
ready required under the existing permits.  If the P-Index-based loading 
rate is lower than the currently calculated agronomic rate, then the land 
application will be restricted by the P-Index-based value.   
 
Why is this change significant?  Macronutrients, like phos-
phorus, are essential for plant and animal life.  While plants require multi-
ple nutrients to grow, nitrogen and phosphorus are the two nutrients 
needed at the highest levels.  While generally beneficial, nitrogen and 
phosphorus can also be damaging.  For example, plants and soil can ab-
sorb only a limited amount of each macronutrient, meaning that excess 
nitrogen and phosphorus in the soil can eventually end up in local water-
ways.  Nitrogen and phosphorus are a contributor to the Chesapeake Bay 
eutrophication.70   
 
Current DEP regulations specify nitrogen limitations when land applying 
biosolids based on the agronomic rate.  Chapter 271, Subchapter J out-
lines nitrogen agronomic rate as follows:  

 

 
69 For bulk application of EQ biosolids under PAG-07, P-Index-based application rates will be required on the mate-
rial’s instructions two years after the permits are issued.  P-Index documentation will be required for new PAG-08 and 
PAG-09 holders within 30 days of the Notification of First Land Application.  Existing PAG-08 and PAG-09 holders will 
have two years from the effective date of the new permits to supply P-Index documentation.  In addition, nutrient bal-
ance evaluations with nitrogen and phosphorus information will be required from PAG-08 and PAG-09 holders every 
three years, or if there is a significant change to a site’s farm operations, application area, or source of biosolids/resi-
dential septage.  PAG-07 does not include a requirement for nutrient balance evaluations with P-Index data.  
70 Eutrophication is an environmental process whereby a waterway becomes enriched with nutrients; thus, increasing 
the amount of plant and algae growth to estuaries and coastal waters, which results in harmful algal blooms, dead 
zones, and fish kills.  See https://oceanservice.noaa.gov/facts/eutrophication.html, accessed March 23, 2023. 
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Agronomic rate —The annual whole sludge application 
rate (dry weight basis) designed to do the following: 

 
(1)  Provide the amount of nitrogen needed by the food 
crop, feed crop, fiber crop, silvicultural crop, cover crop, 
horticultural crop, or vegetation grown on the land. 

 
(2)  Minimize the amount of nitrogen in the sewage 
sludge that passes below the root zone of the crop or 
vegetation grown on the land to the groundwater. 

 
In the Pennsylvania Phase 3 Chesapeake Bay Watershed Implementation 
Plan (Phase 3 WIP), DEP suggests that there may be a need for expand-
ing phosphorus concerns in biosolid land applications.71  According to 
DEP: 
 

Since typical biosolids contain minimal amounts of nitro-
gen and much higher amounts of phosphorus, the 
amount of phosphorus applied to the land in order to 
meet the agronomic rate for the nitrogen is much higher 
and more than required which contributes to increased 
possibilities of phosphorus running off the land during 
storm events. 

 
In Phase 3 WIP, DEP proposes using the Phosphorus-Index (P-Index) to 
control phosphorus in the land application of biosolids.  While DEP’s pro-
posal of a P-Index for biosolids application would be new, it is important 
to note the P-Index itself is not new.   
 
According to our research, the P-Index has been an ongoing collabora-
tion and development between the Pennsylvania State University (PSU), 
the State Conservation Commission (SCC), and USDA’s National Re-
sources Conservation Service (NRCS).  P-Index is currently limited to ani-
mal manure applications regulated by Act 38 of 2005; however, P-Index 
may also be used voluntarily by farmers as a best management practice.   
 
 
Per- and Polyfluoroalkyl Substances (PFAS) 
 
What is the proposed change?   DEP added a requirement 
for PAG-07 and PAG-08 permit holders to test for Per- and Polyfluoroal-
kyl Substances (PFAS) in biosolids.  In particular, DEP proposes that con-
centration levels of perfluorooctanoic acid (PFOA) and perfluorooctane 
sulfonate (PFOS) in EQ and non-EQ biosolids be tested and reported to 
the department.  Testing would be conducted on the same frequency 
used for pollutant monitoring already outlined in Title 25 Pa. Code § 

 
71 July 19, 2022, version.  
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271.917, which ranges from yearly to monthly based on the volume of 
biosolids processed by the permit holder.  The methods and materials 
used for testing must be listed in either Title 25 Pa. Code § 271.906 or the 
most current edition of the Federal Register.  In addition, test results must 
be analyzed by a DEP-accredited laboratory for the testing method used.  
These results would then be reported to DEP in the Recordkeeping and 
Reporting Form that is submitted by permit holders on an annual basis.  
According to DEP, “Concerns have been raised about whether biosolids 
have been responsible for contributing to the concentrations of PFAS in 
groundwater.  Monitoring will begin to allow for consideration of the im-
pact of PFAS compounds on groundwater.”  
 
 
Why is this change significant?  PFAS are a group of manu-
factured chemicals used in industry and consumer products.  PFAS has 
received increasing attention because research has shown these chemi-
cals are both long-lasting and break down slowly over time.  As a result, 
chemicals in this class are frequently called “forever chemicals,” as the 
chemicals resist water and sunlight and do not easily degrade.  According 
to EPA, exposure to PFAS may be harmful to human health.72  
 
To date, EPA has identified PFAS in air, soil, water (both ground and sur-
face), food, and in homes and workplaces.  More specifically, PFAS have 
been present in:  
 

• Drinking water  
• Solid and water at or near waste sites  
• Fire extinguishing foam 
• Manufacturing or chemical production facilities that produce or 

use PFAS  
• Food  
• Food packaging 
• Household products and dust  
• Personal care products  
• Biosolids  

 
As part of EPA’s monitoring role over biosolids management, identifying 
and researching pollutants in biosolids is a significant responsibility.  To 
identify new pollutants, EPA completes biennial reviews of peer-reviewed 
academic publications on pollutants.  With this information, EPA then de-
termines if more research is needed to determine the toxicity of pollu-
tants (pollutant risk screening).73  A “risk assessment” aids EPA in this de-
cision-making process.  
 

 
72 See https://www.epa.gov/pfas/our-current-understanding-human-health-and-environmental-risks-pfas.  
73 See https://www.epa.gov/biosolids/biosolids-laws-and-regulations.  
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According to EPA, the risk assessment is a scientific process that relies on 
the following three factors:  
 

1. How much of a stressor is present in an environmental 
medium (e.g., soil, water, air) over what geographic area?  

 
2. How much contact (exposure) does a person or ecologi-

cal receptor have with the contaminated environmental 
medium? 

 
3. How might the pollutant impact the health of humans 

(e.g., toxicity) or other ecological receptors (e.g., fish 
killed by lack of oxygen)?74  

 
After the risk assessment, if EPA determines that a pollutant poses a 
health and/or environmental risk, a “risk management” phase will com-
mence.  According to EPA, risk management is a public policy process.  
Risk management relies on the science from the risk assessment weighed 
with the practicality and ability to regulate a pollutant.  
 
The linkage between risk assessment and risk management can be seen 
in the EPA’s recent guidance on PFAS in drinking water.  Specifically, on 
March 14, 2023, EPA announced the proposed National Primary Drinking 
Water Regulation (NPDWR) for six PFAS.75  EPA anticipates finalizing the 
regulation by the end of 2023.76  It is important to note that drinking wa-
ter and biosolids are held to different standards, and therefore, these 
newly proposed regulations do not apply to biosolids.  

 
What is EPA doing about PFAS in biosolids?  For PFAS 
in biosolids, EPA is currently in the risk assessment (analysis) phase.  As 
shown in Exhibit 8 this includes scientific studies to determine the extent 
to which PFAS in biosolids may be harmful to the health of both persons 
and the environment.  

 
 
 
  

 
74 See https://www.epa.gov/risk/about-risk-assessment#tab-2. 
75 The six chemicals include: perfluorooctanoic acid (PFOA), perfluorooctane sulfonic acid (PFOS), perfluorononanoic 
acid (PFNA), hexafluoropropylene oxide dimer acid (HFPO-DA, commonly known as GenX Chemicals), perfluorohex-
ane sulfonic acid (PFHxS), and perfluorobutane sulfonic acid (PFBS). 
76 See https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas.  
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Exhibit 8 
 

EPA Biosolids Risk Assessment Expected to be Completed in 2024 
 

 
Source:  Developed by LBFC staff from information obtained from EPA.   

 
 
It is significant to note that there are currently no federal testing require-
ments nor limitations on PFAS in biosolids.  Since DEP proposed its revi-
sions in 2021, EPA has started the validation process to approve a 
method for PFAS testing in biosolids, which will be discussed further in 
Section IV.  
 
We spoke with EPA representatives, who are responsible for conducting 
the risk assessment.  Staff informed us that after EPA completes its risk 
assessment, which is expected in December 2024, the agency will deter-
mine if public policy changes are necessary.77  As a result, any potential 
rulemaking at the federal level is likely years away.   
 
 
Blending 

 
What is the proposed change?   Under the revisions for PAG-
07 and PAG-08, hauled-in waste cannot be mixed with biosolids unless it 
undergoes the full sewage treatment process.  In PAG-09, blending of 
other wastes with residential septage is prohibited.  Additionally, all three 
permits have strengthened language surrounding the mixing or blending 
of hauled-in wastes and other materials that are not biosolids, such as 
food processing waste, animal manure, agricultural processing 
wastewater, or other residual materials.   

 
Why is this change significant?  Blending occurs when 
waste is brought to the WWTP via a truck/hauler and then is added to a 
treatment plant at various points.  An example of this circumstance might 
be a WWTP that adds hauled-in food waste to its sewage sludge in an 
anaerobic digester, which then creates “biogas” (mostly methane and 

 
77 This date was EPA’s estimate as of February 13, 2023.  
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carbon dioxide).  Put simply, anaerobic digestion can create energy that 
the WWTP can sell to natural gas companies.78  Renewable energy is a 
secondary purpose of the anaerobic digestion process, however, for 
some WWTPs it has become a revenue source.  This process may also re-
duce the volume of landfilled waste.  
 
According to DEP, “the regulations for land application of biosolids 
(Chapter 271, Subchapter J) apply only to biosolids, and not to other ma-
terials or wastes.  The land application of biosolids mixed with other ma-
terial may require a waste management permit issued under Chapter 271, 
Subchapter I.”  In further discussions with the department, it was clarified 
that hauled-in residual waste79 may only be permitted to mix with sew-
age sludge if it is combined at the headworks,80 which is the start of the 
wastewater treatment process.  While DEP claims to be clarifying an exist-
ing regulation with the proposed permit change, we would first note the 
word biosolid(s) does not currently exist anywhere in Pennsylvania Code.   
While the term biosolids may be interchangeable with sewage sludge, 
that is not clear in the current regulations.  
 
Exhibit 9 below illustrates the current and proposed process flow for sew-
age sludge treatment with hauled-in residual waste. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
78 For more information see https://www.epa.gov/anaerobic-digestion/basic-information-about-anaerobic-digestion-
ad.  
79 According to Title 25 Pa. Code § 271.1, residual waste is defined as “garbage, refuse, other discarded material or 
other waste, including solid, liquid, semisolid or contained gaseous materials resulting from industrial, mining and 
agricultural operations; and sludge from an industrial, mining or agricultural water supply treatment facility, 
wastewater treatment facility or air pollution control facility, if it is not hazardous.”  However, this term does not in-
clude coal reuse or sludges covered under the Coal Refuse Disposal Control Act or The Clean Streams Law. 
80 The headworks is the system of bar screens, comminutors, wet wells, or pumps where wastewater enters the 
wastewater treatment facility.  See University of Florida, Common Terms Used in Wastewater Treatment, 2016.  
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Exhibit 9 

 

Mixture of Hauled-in Residual Waste with Biosolids Creates Uncertainty 
(PAG-07 and PAG-08) 

*/ Note: See also Appendix E for additional clarification from DEP. 
Source:  Developed by LBFC staff from information obtained from DEP.   
 
 

It is also important to note there are currently no general permits that 
would cover DEP’s proposed “refined” definition of blending.  DEP did 
inform us that there are draft permits in the works to cover “facilities that 
have mixtures of biosolids and other wastes to provide an avenue for fa-
cilities to process, generate, and beneficially use mixtures of these mate-
rials.”   
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Storage 
 
What is the proposed change?  DEP is proposing additional 
language surrounding the requirements for the storage of biosolids un-
der PAG-07 and PAG-08.  The department is requiring that all storage 
sites be covered and protected from precipitation.  DEP also now empha-
sizes an existing requirement in Title 25 Pa. Code § 285.112(e) which 
states biosolids must be dried to a total solids concentration of 20 per-
cent to reduce runoff.  
 
In addition, permit holders would now be prohibited from “speculative 
accumulation of biosolids,” which is defined as the accumulation of bio-
solids at an application site “in excess of the amount that can be applied 
for the upcoming growing season or year.”  Long-term field storage is 
not authorized under these two permits unless the storage’s design re-
duces the potential of precipitation mixing with the biosolids.  According 
to the department, this requirement can be accomplished via a covered 
storage structure or by securely tarping the material.  
 
Why is this change significant?  Biosolids are produced – 
and must be treated and disposed of – 365 days a year.  However, as 
noted in Issue Area A, there are restrictions on when biosolids can be 
land applied.81  Therefore, biosolids slated for beneficial use must be 
stored either at the wastewater treatment facility or at the application site 
until it can be land applied.  As an example, one facility told us they use a 
“biosolids storage pad” that is capable of providing up to three months 
of storage.   
 
However, bulk field storage of biosolids at land application sites has be-
come problematic in recent years according to DEP.  The department 
noted that regional staff has encountered issues with odor complaints, as 
well as stored biosolids reliquefying under wet conditions and running 
off into surrounding areas.  In particular, DEP informed us that in 2018,82 
staff encountered pollution events from biosolids leachate runoff that 
traveled in some cases over 500 yards into nearby bodies of water. 

 
DEP noted that field storage under PAG-07 and PAG-08 has always been 
intended to be temporary.  However, the department has been “liberal in 
our interpretation of this requirement,” and is therefore proposing the 
additional language in the permits discussed above.  It is DEP’s view that 

 
81 In PAG-07 and PAG-08, DEP prohibits the land application of biosolids or residential septage above agronomic 
rates.  In addition, PAG-08 states that non-EQ biosolids cannot be applied on land that is significantly sloped, or on 
land that is flooded, snow-covered, or frozen.  
82 With nearly 64 inches of rain, 2018 was the wettest year on record for Pennsylvania dating back to 1900.  In addi-
tion, the five-year period between 2016 and 2020 is also the wettest period recorded in the state.  See National Oce-
anic and Atmospheric Administration, Pennsylvania State Climate Summary, 2022.  
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these changes will reduce further pollution events in years with excep-
tionally high precipitation. 
 
 
Other Proposed Changes 
 
In addition to these revisions, DEP is also proposing several other 
changes in biosolids application procedures, as well as the general layout 
and structure of the three permits.  Although noteworthy, these changes 
are not expected to have the same potential impact on biosolids land ap-
plication in the commonwealth as the revisions discussed above.  
 

• Permit length and layout changes.  Consistent with 
the other permits issued under Title 25 Pa. Code § 271, DEP is 
proposing that the permit period for PAG-07, PAG-08, and PAG-
09 be extended from five to ten years.  The department is also 
reformatting the permits to align with the standards and layout 
of the other general permits managed by the Bureau of Clean 
Water.  
 

• Prohibition of land application practices re-
sulting in off-site deposition of biosolids dust.  
Due to complaints received by regional staff, DEP now empha-
sizes in PAG-07 and PAG-08 that land application practices that 
result in biosolids dust spreading from the application site to 
neighboring properties are prohibited.  The department does not 
outline specific requirements for this stipulation but notes those 
permit holders will “have to evaluate their options to address this 
concern in a way that works best for their product and pro-
cessing method.”  DEP also informed us that specific changes ad-
dressing this issue may be warranted in the future.  
 

• Additional definitions and direct reference 
materials.  DEP is also proposing the inclusion of additional 
definitions across PAG-07, PAG-08, and PAG-09 to further clarify 
how the terms are used throughout the permits. 83  The depart-
ment is also adding additional tables and appendices for infor-
mation regarding pollutant ceiling and average concentrations, 
pathogen and vector attraction reduction alternatives, and ana-
lytical methods, among others, for direct reference.  Previously 
permit holders would have to independently research the bio-
solid’s land application regulations or other outside source mate-
rials to obtain this information.   

 
83 Definitions now included across all three permits include: adjacent landowner, cover crop, exceptional value water-
shed, feed crop, fiber crop, food crop, pasture, pathogen reduction, and vector attraction reduction.  As noted above, 
the term “speculative accumulation” has been added to PAG-07 and PAG-08.  In addition, the term “wetland” has 
been added to PAG-08 and PAG-09. 
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C. Other State Biosolids Regulations  
 
In 2018, the United States produced 5.8 million dry metric tons of biosol-
ids, with over 50 percent (3,028,000) beneficially used as fertilizer and soil 
amendment.  The overall use and disposal of biosolids increased from 
2014 to 2018, except for Class B biosolids, which slightly decreased.84  
According to the National Biosolids Data Project, this decrease could be 
due to population changes (increase/decrease), changes in treatments at 
wastewater treatment facilities, and/or different systems of data tracking 
and reporting.   
 
In 2018, Pennsylvania produced 273,301 dry metric tons of biosolids, with 
46 percent (126,510) used for beneficial use.   Interestingly, Pennsylvania 
is also an importer of biosolids from other states, including Maryland, 
Delaware, New Jersey, and New York.  The end use of out-of-state bio-
solids includes land application and/or landfill disposal.85  Additionally, 
Pennsylvania ranked number six in total dry metric tons produced for the 
2018 calendar year (latest data available). 
 
As we noted in the previous section, two significant changes to the gen-
eral permits pertain to PFAS testing/monitoring requirements and the 
incorporation of the P-Index.  In conducting research for this study, we 
also reviewed other states’ actions concerning these areas. 

 
 

PFAS-Related Regulatory Actions 
 
State legislative and agency regulatory actions surrounding PFAS con-
tinue to evolve as states work to reduce exposure while protecting public 
health and the environment.  According to the National Conference of 
State Legislatures (NCSL), “states are using multipronged approaches to 
manage PFAS:  reducing or eliminating its use in the common source ma-
terial, setting testing and reporting limits, and directing and financing re-
mediation.”   
 
According to our research, since 2019 there has been a steady increase in 
legislative activity surrounding PFAS.  For example, in 2019, there were 
just five bills enacted to address PFAS through funding for remediation, 
drinking water regulations, and restrictions on firefighting foam and 
other products.  By 2022, 200 bills with PFAS-related language were in-
troduced, with at least 18 states enacting nearly 50 bills related to PFAS 

 
84 See https://www.biosolidsdata.org/, accessed April 3, 2023. 
85 Pennsylvania (2018) biosolids dry metric tonnage does not include other states’ disposed and/or land-applied bio-
solids.  
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in firefighting foam, firefighter personal protective equipment, food 
packaging, consumer products, and environmental remediation.   
 
 
PFAS Testing in Biosolids in Other States.  To under-
stand what states are doing regarding PFAS testing in biosolids, we first 
looked at jurisdictions within the Chesapeake Bay watershed.  The water-
shed includes New York, Pennsylvania, West Virginia, Maryland, Dela-
ware, Virginia, and the District of Columbia.86  Currently, there are no 
PFAS testing requirements for biosolids among the Bay states or the Dis-
trict of Columbia.  However, some Bay states are beginning to focus 
more directly on PFAS in biosolids.  For example, Maryland is collecting 
PFAS sampling information from wastewater treatment facilities through-
out the state.87  Delaware is also investigating PFAS in the influent, efflu-
ent, and biosolids from select wastewater treatment facilities across the 
state.   
 
We also looked for any PFAS-related testing or application requirements 
for biosolids beyond the Chesapeake Bay states.   Exhibit 10 highlights 
these PFAS-related requirements. 
 
  

 
86 See U.S. Department of Interior, U.S. Geological Survey (USGS), Chesapeake Bay Watershed boundary, USA. 
87 Maryland Department of the Environment issued a discharge permit (effective 9/1/2021 through 08/31/2026) that is 
the first of its kind issued to Naval Support Facility Indian Head (NSFIH), NSFIH Wastewater Treatment Plant, that re-
quires monitoring for PFAS in effluent and biosolids. 
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Exhibit 10 

 

Only Eight States Currently Have PFAS-Related Activity Involving Biosolids  
 

 
 

Source:  Developed by LBFC staff from a review of other state regulations.   
 
Among the states we reviewed, Maine is the only state with a complete 
ban on land application of biosolids.  As discussed in Section IV, Maine’s 
decision has also resulted in significantly higher fees for biosolids man-
agement.  
 
In Michigan, Wisconsin, and Vermont, we found that some PFAS testing 
is required before biosolids can be land applied.  For example, in Michi-
gan, if biosolid tests reveal elevated PFAS concentrations, land applica-
tion is prohibited and cannot resume until the sources are eliminated and 
residual concentrations are decreased.  In Wisconsin, the total amount of 
biosolids that can be land applied is based on PFAS concentration levels.  
PFAS monitoring is also required of biosolids produced in or imported 
into the state of Vermont (as well as soils, groundwater, and crops at land 
application sites).  In application sites that exceed Vermont’s groundwa-
ter standards, land application is prohibited.    
 
In New Hampshire, Colorado, and Massachusetts, we found additional 
examples of PFAS testing requirements, but no limitation on the use of 
biosolids.   For example, New Hampshire requires annual testing for PFAS 
in biosolids.  Although the results are used for informational purposes 
only.  Further, New Hampshire’s Administrative Sludge Management Rule 
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requires that, in addition to testing, a narrative addressing pollution pre-
vention and pretreatment efforts be submitted with a facility’s annual re-
port.  As of January 1, 2023, Colorado requires biosolids to be tested and 
the results reported to its environmental agency.  In Massachusetts, quar-
terly monitoring is required for PFAS in all biosolids that are permitted to 
be reused through land application.  All of these states have established 
monitoring requirements, but there are no established PFAS concentra-
tion levels that restrict the land application of biosolids.88 
 
Interestingly, California, which is often considered to have some of the 
most restrictive environmental rules, does not restrict biosolids usage.  
According to the California Association of Sanitation Agencies, a large 
percentage of biosolids generated are land-applied.89  For example, Cali-
fornia land applies 56 percent of its biosolids, which consist of Class A (36 
percent) and Class B (20 percent) biosolids.  Only 13 percent of Califor-
nia’s biosolids are disposed of in a landfill.  California is also working to 
divert 75 percent of its organic waste away from landfills and reduce me-
thane emissions by 40 percent by 2030; thus, land application of biosol-
ids is viewed as an acceptable alternative.  In 2020, California required 
wastewater treatment facilities to test for PFAS in biosolids quarterly, for 
that year only.  Beyond this initial requirement, there are no current PFAS 
testing requirements for biosolids.  

 
Lastly, the remaining 36 states have no current PFAS testing requirement 
for biosolids.  However, there are states where local governments may 
have taken regulatory action and prohibited or restricted land application 
of biosolids.  For example, in Arizona, Pima County prohibited the land 
application of biosolids until an environmental study was completed.  
The study reviewed where biosolids were historically land applied to 
identify possible PFAS contamination, retention, and migration in farm 
soils.  Ultimately, the results showed low concentrations of PFAS in soils 
receiving biosolids.  Based on those results, Pima County lifted the ban 
and the land application of biosolids was reinstated.90 
 
 
Phosphorus Index   
 
We also looked at the P-Index and its usage within the Chesapeake Bay 
states.  While this comparison is useful in terms of providing a reference 
point for how Bay states are approaching phosphorus, it is important to 
note that the P-Index is a state-specific tool, tailored to each state’s 

 
88 In Missouri, voluntary PFAS sampling and data collection has begun among wastewater and stormwater permittees. 
Although not directly focused on biosolids, the data is being collected to identify/monitor PFAS in a facility’s effluent. 
89 See Summary of Meeting between the California Association of Sanitation Agencies (CASA) and EPA February 28, 
2023, https://casaweb.org/renewable-resources/biosolids, accessed May 5, 2023.  
90 See PFAS in Biosolids, A Southern Arizona Case Study, October 2020. 



LEGISLATIVE BUDGET AND FINANCE COMMITTEE 
   HR 149:  Proposed Revisions to Biosolids Permits 

 
Page 44 

unique topography and environmental/agricultural needs.  As such, the 
methodology within each state’s respective tool will vary.  
 
Maryland requires sites with elevated phosphorus levels to utilize a Phos-
phorus Management Tool (PMT) to calculate phosphorus-based applica-
tion rates for manure and biosolids.  Further, all farms within the state 
must have a certified nutrient management plan.91 

 
In Virginia, land application of Class B biosolids must be per the state’s 
nutrient management standards.  These standards include criteria for lim-
itations on land application rates that cannot exceed the nitrogen or 
phosphorus needs of the crop, whichever is less as established in the nu-
trient management plan.92    
 
Delaware requires a formal nutrient management plan wherever biosolids 
are land applied.  In addition, Delaware requires that biosolids are land 
applied based on the agronomic loading rate, which is calculated based 
on nitrogen required by the crop less any available nitrogen from prior 
biosolid applications.  Land application of biosolids can also be limited by 
phosphorus, based on the state’s P-Index.93  
 
New York requires determining soil nutrient values before biosolids are 
land applied.  The land application rate for biosolids is determined based 
on the field’s nutrient management plan.  The New York Phosphorus 
Run-Off Index soil test is used to determine the total amount of biosolids 
that can be land applied.94   
 
Lastly, West Virginia’s Sewage Sludge Management Rule requires moni-
toring of soil nutrient levels to prevent the over-application of nutrients.  
However, nutrient management plans are not required on all agricultural 
lands.  The Phosphorus Index is used in nutrient management planning 
to determine the application rates for soil amendments. 
 
 

  

 
91 Includes all farmers grossing $2,500 a year or more or livestock producers with 8,000 pounds or more of live animal 
weight. 
92  The nutrient management plan requires the use of Virginia’s Phosphorus Index to determine land application rates 
of Nitrogen and Phosphorus.  
93 See National Biosolids Data Project, Data on Biosolids Management in the United States, State Summaries, accessed 
April 6, 2023. 
94 In addition, the NY Nitrate Leaching Index (Nitrogen) and RUSLE2 (Annual Soil Loss Rate) are used to assess the risk 
of nutrient and soil loss. 
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SECTION IV   
ESTIMATED COSTS AND CONSEQUENCES FROM 
DEP’S PROPOSED REVISIONS  
   
 

Overview 
 

ithin this final section of the report, we continue with the discus-
sions outlined in Section III regarding DEP’s proposed changes to 

PAG-07, PAG-08, and PAG-09, but we take a closer review at how these 
changes may more directly impact permit holders, as well as ratepayers.   
 
We begin with a discussion surrounding the status of PFAS testing for 
biosolids.  This topic is important because although DEP is proposing 
permit holders test biosolids for PFAS, there are currently no EPA-
approved tests on how to do so.  There are currently modified practices 
in place, which are based on protocols used for testing PFAS in drinking 
water, but the EPA concedes these tests have not been validated in bio-
solids.  As a result, this lack of uniformity in testing protocols presents 
challenges to DEP and its goal to collect consistent and meaningful data 
for statewide analysis.  According to EPA, the agency is evaluating a new 
test, known as EPA Method 1633, for use in biosolids, but its approval as 
the de facto standard is not expected until late 2023 at the earliest.   
 
We worked to determine the expected costs for conducting the test.  We 
found the expense needs to be factored for both the sampling cost (i.e., 
properly collecting the biosolid sample) and analysis costs (i.e., perform-
ing the actual test for PFAS on the biosolid sample).  In total, we found 
the testing cost to perform Method 1633 to be around $900 to $1,150 
per test conducted, with most experts pointing to the upper limit as 
more realistic.   
 
DEP proposes a testing frequency based on the commonwealth’s existing 
regulatory requirements for contaminant monitoring, which is based on 
the tonnage of processed biosolids.  Using these existing criteria, we esti-
mate that the cost to permit holders could vary from once a year (at least 
$900) to more than 12 times per year, with an annual cost of over 
$13,000.  We found these costs are likely to be manageable for larger fa-
cilities, but smaller facilities, which are also more rural-based permit 
holders, are likely to face a disproportionate impact over the long term as 
they struggle to improve their facility infrastructure.   
 
In Issue Area B, we discuss potential costs to PAG-07, PAG-08, and PAG-
09 permit holders.  However, while all of these permit holders share an 
interest in biosolids management, they do so from different contexts.  

W 
Fast Facts… 
 
• EPA has not ap-

proved a standard 
testing protocol to 
detect PFAS in bio-
solids.  

 
• DEP’s proposed 

changes to its gen-
eral permits will re-
sult in higher costs to 
permit holders, and 
ultimately ratepay-
ers.  However, calcu-
lating these costs 
cannot be done with 
any precision as the 
costs are site-specific 
and driven by “un-
known” conditions.  

 
• Although DEP has 

the authority to 
change its general 
permits, we believe a 
more holistic and 
collaborative ap-
proach is needed.  
This approach in-
volves revisiting the 
underlying regula-
tions governing the 
beneficial use of bio-
solids.   
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PAG-07 and PAG-08 permit holders are typically municipal waste treat-
ment authorities, whereas PAG-09 permit holders are private business 
entities dealing with septic cleanout and septage hauling/treatment.  As 
such, we focused our analysis separately, grouping PAG-07 and PAG-08 
cost implications and using two case study examples of PAG-09 permit 
holders to present their estimated cost implications.   
 
Concerning the PAG-07 and PAG-08 cohort, we surveyed eight repre-
sentative permit holders.  These permittees covered a mixture of small, 
medium, and large wastewater treatment facilities and from different re-
gions.   We queried the permittees on the four key permit changes pro-
posed by DEP (see also Section III for detail on these proposed changes):  
(1) PFAS testing; (2) P-Index usage; (3) biosolids storage, and (4) hauled-
in waste requirements.  DEP’s proposed permit changes will have direct 
implementation costs to the permit holder in each category, but precisely 
computing these costs is impossible due to the site-specific nature of 
each facility.  These costs are influenced by the operation’s size, the facil-
ity’s age, the type of wastewater treatment procedures used, storage ca-
pacity, land availability to disperse biosolids, landfill fees, and transporta-
tion costs, among numerous other factors.  
 
With respect to PAG-09 permit holders, data was even more scarce as 
these permittees are private business entities.  We obtained proprietary 
information from two permit holders whose expenses were similar, which 
gave us confidence in the data they shared with us.  Again, while it is im-
possible to calculate the precise cost implications for all PAG-09 permit 
holders, based on the data we collected, a conservative cost increase of 
$90 to $150 per septic cleaning is reasonable.   
 
In Issue Area C, we returned to the results of our survey of PAG-07 and 
PAG-08 permit holders and reviewed how the four key areas discussed 
above may lead to unintended consequences.  Interestingly, survey re-
spondents viewed the P-Index requirements as the most impactful permit 
revision.  We identified three areas where unintended consequences may 
result:  (1) issues with landfilling biosolids, (2) issues with incineration of 
biosolids, and (3) availability of land application sites.  Finally, we calcu-
lated the possible consequences for ratepayers – increased fees.  
 
We outline the complications with DEP’s proposed permit changes, prin-
cipally that there continues to be a plethora of “unknown” conditions, 
which are particularly problematic to PAG-07 and PAG-08 permit holders.  
DEP is rightly trying to meet its mission to protect the environment and 
public health, but we believe these unknown conditions need to be re-
solved holistically and transparently.   DEP has the authority to revise its 
general permits.  Still, we believe a more collaborative approach that fo-
cuses on updating the underlying regulations governing the beneficial 
use of biosolids (i.e., 25 Pa Code Chapter 271 Subchapter J) will best 
achieve this common goal.   
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Finally, we recognize that innovation is needed to better position the 
“beneficial use” of biosolids in Pennsylvania, and we recommend a grant 
program be established to further innovation.  We found a model for 
such a program in the Pennsylvania Dairy Investment Program, which 
supports research and development, organic transition, value-added pro-
cessing, and marketing grants supporting Pennsylvania’s dairy industry.  
The program is administered jointly by the Department of Community 
and Economic Development (DCED) and the PA Department of Agricul-
ture (PDA) under the direction of the Commonwealth Financing Authority 
(CFA).  This grant structure would be an excellent first start for the com-
monwealth.   
 

 
Issue Areas 
 
 
 

A. Current Status and Estimated Costs of 
PFAS Testing Technology for Biosolids 

 
Because of increased concerns surrounding possible PFAS contamination 
in biosolids, DEP proposes biosolids-specific PFAS monitoring require-
ments.95,96  HR 149 directs us to assess if permit holders would be able to 
“practically comply” (see Appendix A) with proposed permit revisions 
given the testing technology currently available.  Complying with this 
proposed permit requirement is complicated by the fact that there are 
currently no nationally recognized testing standards for PFAS in biosolids.  
In this issue area, we provide an overview of the status of PFAS biosolids 
testing technology and attempt to estimate if PAG-07 and PAG-08 per-
mit holders can realistically comply with DEP’s proposed PFAS testing re-
quirements.  
 
 
Current Status of PFAS Testing Technology 
 
DEP is proposing the inclusion of perfluorooctanoic acid (PFOA) and per-
fluorooctane sulfonate (PFOS) monitoring requirements for EQ and non-
EQ biosolids covered under PAG-07 and PAG-08.  DEP proposes that 
PFAS testing occurs with the same frequency that permit holders are al-
ready required to conduct for other pollutant monitoring under Title 25 

 
95 See https://whyy.org/articles/dep-finds-pfas-in-one-third-of-public-water-systems-none-exceeded-epa-limit/, ac-
cessed April 28, 2023. 
96 See https://www.theguardian.com/environment/2022/may/12/maine-bans-sewage-sludge-fertilizer-farms-pfas-
poisoning, accessed April 28, 2023.  
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Pa. Code § 271.917.  These testing requirements are based on the amount 
of sewage sludge produced per year.97   
 
In the proposed permit revisions, DEP notes that testing methods must 
be listed in either Title 25 Pa. Code § 271.906 or the most current edition 
of the Federal Register and that test results must be analyzed by a DEP-
accredited laboratory for the testing method used.  After receiving the 
results, permit holders use DEP’s Recordkeeping and Reporting Form to 
report results annually.  While the mechanics of this “sample-test-report” 
process seem simple, the lack of an approved testing standard compli-
cates the process.   
  
Available methods to test for PFAS in biosolids.  Pre-
viously, laboratories have taken EPA-approved testing standards for PFAS 
in drinking water and modified the testing process for non-potable water 
samples.  This process became known as the “Modified EPA Method 537” 
(Modified 537).  Importantly, Modified 537 is not approved by EPA for 
use on non-drinking water samples (e.g., biosolids).  According to the 
agency, when laboratories modify the procedures of Method 537 for 
other environmental media like biosolids, they change the standards that 
have been validated and approved for use by EPA.  For example, the pro-
cedures used to collect a drinking water sample differ from those of a 
non-aqueous sample such as biosolids.  Since the modified version no 
longer uses the exact procedures, it is not technically validated nationally.  
While EPA does not prohibit Modified 537 to test for PFAS in biosolids, 
the agency explicitly states that this method does not meet the standard 
that has been validated and approved for EPA Method 537 in drinking 
water sources.98,99  
 
DEP also informed us of several other testing methods used for non-
drinking water.  First, the department notes that the American Society for 
Testing and Materials (ASTM)100 Method 7979 has been developed and 
validated to analyze PFAS in non-drinking water, wastewater, and sludge.  
While this statement is accurate, it is important to note that ASTM 7979 is 

 
97 Title 25 Pa. Code § 271.917 requires that testing for pollutants be conducted on a frequency based on the annual 
amount of sewage sludge produced as follows: facilities producing under 318 tons of sewage sludge (289 metric tons) 
test once per year; facilities producing between 319 tons (290 metric tons) and 1,649 tons (1,499 metric tons) test four 
times per year; facilities producing between 1,650 tons (1,500 metric tons) and 16,499 tons (14,999 metric tons) test 
six times per year; facilities producing 16,500 tons (15,000 metric tons) or greater test 12 times per year. 
98 EPA, Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS): Methods and Guidance for Sampling and Analyzing Water 
and Other Environmental Media, 2019. 
99 EPA, Analytical Methods for PFAS in Environmental Media, 2020.  
100 The American Society for Testing and Materials (ASTM) is one of the leading international voluntary standards de-
velopment organizations, with over 12,000 standards used across more than 90 industries worldwide.  See 
https://www.astm.org/about/overview/detailed-overview.html, accessed May 1, 2023.  
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also not validated by EPA for use in non-potable water and other envi-
ronmental media samples, including biosolids.101  In addition, DEP also 
stated that “it may be difficult to find labs that utilize the ASTM meth-
ods.”   
 
We tested the veracity of this statement by using open-source infor-
mation available from DEP’s Accredited Environmental Laboratories 
search tool.  We could not identify any Pennsylvania facilities certified by 
DEP to use ASTM 7979 on any environmental media.102  As a result, we 
question whether ASTM 7979 would be a realistic option for wastewater 
treatment facilities to test for PFAS in biosolids moving forward.  
 
Similarly, DEP noted the development of EPA Method 8327 for PFAS test-
ing in non-drinking water samples, including wastewater.  Although EPA 
has approved Method 8327 to test for 24 PFAS analytes in groundwater, 
surface water, and wastewater, the agency has not validated the method 
for PFAS testing in biosolids.103,104   
 

In the end, although several methods can be used to test for PFAS in bio-
solids, none have been officially recognized as the method to use by EPA 
or, subsequently, DEP.  As a result, this lack of uniformity in testing proto-
cols presents challenges to DEP and its goal to collect consistent and 
meaningful data for statewide analysis. 
 
 
Development of EPA Method 1633 
 
Although no PFAS testing method for biosolids has been fully validated 
and approved for use by the federal government, this circumstance is ex-
pected to change soon.  EPA and the United States Department of De-
fense’s Strategic Environmental Research and Development Program are 
currently partnering to develop EPA Method 1633, which will test for 40 
PFAS compounds in eight different environmental media, including 
wastewater, landfill leachate, and biosolids.  According to representatives 
we spoke with at EPA, once Method 1633 is approved it is expected to be 
the national enforceable testing standard for biosolids (see discussion 
that follows).  
 

 
101 See https://www.epa.gov/water-research/pfas-analytical-methods-development-and-sampling-research, accessed 
May 2, 2023.  
102 See http://cedatareporting.pa.gov/Reportserver/Pages/ReportViewer.aspx?/Pub-
lic/DEP/Labs/SSRS/Lab_Certification, accessed May 3, 2023.  
103 See https://www.epa.gov/water-research/pfas-analytical-methods-development-and-sampling-research, accessed 
May 2, 2023.. 
104 EPA, Method 8327: PFAS Using External Standard Calibration and Multiple Reaction Monitoring Liquid Chromatog-
raphy with Tandem Mass Spectrometry, 2019.  
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Current Status of EPA Draft Method 1633.  EPA adheres 
to a rigorous approval process, which includes single and multi-labora-
tory validations, as well as acceptance of quality control (QC) standards.  
Typically, EPA does not release a draft method for public comment until a 
single laboratory validation report is finalized.  However, due to the high 
demand for this specific PFAS testing method, EPA released a draft ver-
sion of Method 1633 (Draft Method 1633) along with the single labora-
tory validation in August 2021.  In June 2022, an updated Draft Method 
1633 was released, addressing several clarifications from the multi-labor-
atory validation process.  In December 2022, a third draft with QC criteria 
for wastewater samples was released. 
 
The EPA expected a fourth draft of Method 1633 with QC criteria for all 
aqueous samples (surface water, groundwater, and wastewater) to be re-
leased in early 2023.  However, as of May 2023, the fourth draft was una-
vailable, which will likely further delay any “approved” testing standard at 
the federal level.   
 
We were informed that a final draft of Method 1633 with QC acceptance 
criteria for all environmental media, including biosolids, is expected later 
this year.  EPA staff noted that once promulgated in final rulemaking, 
Method 1633 will become the national standard for PFAS biosolids test-
ing for Clean Water Act (CWA) compliance monitoring.  However, even 
though Method 1633 is not yet finalized, EPA still recommends its use in 
the National Pollutant Discharge Elimination System (NPDES) Permit Pro-
gram.105  Exhibit 11 illustrates a summarized timeline for developing EPA 
Method 1633.106,107 

  

 
105 In Section II, we noted that the NPES Permit Program authorizes state governments to perform many permitting, 
administrative, and enforcement for EPA.  Pennsylvania is not an authorized state for the NPDES Biosolids Program, 
meaning sole enforcement authority resides with EPA.  NPDES permit holders must report data to EPA and DEP.  
106 See https://www.epa.gov/newsreleases/epa-announces-first-validated-laboratory-method-test-pfas-wastewater-
surface-water, accessed May 4, 2023. 
107 See https://www.epa.gov/cwa-methods/cwa-analytical-methods-and-polyfluorinated-alkyl-substances-pfas, ac-
cessed May 4, 2023. 
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Exhibit 11 
 

EPA Method 1633 Is Not Expected to be Finalized until Late 2023 
 

 
 
Source:  Developed by LBFC staff from information obtained from EPA.   
 
 

Estimated Testing Costs Associated with EPA 
Method 1633.  A key requirement of HR 149 was to determine costs 
associated with PFAS testing and to determine “if facilities could comply 
with DEP’s proposed testing requirements.”  DEP did not include infor-
mation related to EPA Method 1633 in the proposed revisions or supple-
mental information provided to us, as the method had not yet been re-
leased when these materials were drafted in spring 2021.   
 
However, given that the method is likely to be the national standard for 
PFAS testing in biosolids, DEP informed us that it is the department’s “ex-
pectation” to use Method 1633 once it is promulgated in final rulemak-
ing.  With this expectation in mind, we used Method 1633 as a starting 
point to determine the costs associated with DEP’s proposed PFAS test-
ing requirement.   
 
Establishing the costs associated with Method 1633 proved to be a chal-
lenge because the method is still under development and is scarcely used 
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in the commonwealth.  In fact, as of May 2023, only two laboratories in 
Pennsylvania were accredited by DEP to use Draft Method 1633.108  As 
such, our analysis is constrained by two factors:  the limited labs perform-
ing the test and the relative newness of the testing methodology.  
 
We spoke with representatives familiar with Draft Method 1633 about the 
testing costs.  These representatives informed us that testing costs must 
be viewed as two distinct parts: sampling and analysis.  Sampling costs, 
which involve strict protocols to ensure the legitimacy of the collection 
taken, can range between $500 to $600 per collection.  Once collected, 
there are additional costs to conduct the analysis.  One laboratory in-
formed us that analysis costs range between $400 to $550 per sample.  
This laboratory also told us that biosolids are a more difficult sample to 
analyze; thus, costs will typically skew toward the upper-end projections.  
These costs are considered relatively uniform among the labs, but going 
forward, as more labs are approved to conduct the test, costs may de-
crease.   
 
Using these price ranges, we calculated cost estimates for facilities using 
Method 1633 to test for PFAS contamination in biosolids.  As noted 
above, the testing frequency was determined by the amount of annual 
sewage sludge produced by a facility as outlined in Title 25 Pa. Code § 
271.917.  The results of this analysis are illustrated in Exhibit 12.  It is im-
portant to note that we assumed each facility would be testing one sam-
ple at a time.  Costs are expected to increase proportionally if more sam-
ples are tested.   
 

  

 
108 See http://cedatareporting.pa.gov/Reportserver/Pages/ReportViewer.aspx?/Pub-
lic/DEP/Labs/SSRS/Lab_Certification, accessed May 4, 2023. 
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Exhibit 12 

 

Estimated PFAS Testing Costs Using Method 1633 Range between  
$900 and $1,150 per Sample 

 
 
Source:  Developed by LBFC staff from information obtained from EPA and a DEP-accredited laboratory in Pennsyl-
vania.   
 
 

Based on the information we obtained, we estimate that testing for PFAS 
in biosolids, using EPA Method 1633, is between $900 and $1,150 per 
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sample.  Using this cost figure, we further calculated the expected cost 
per facility based on the amount of sludge produced (based on existing 
regulatory requirements).   
 
At the smallest wastewater treatment facilities (e.g., producing 318 tons 
of sewage sludge or less), PFAS testing would be required once per year 
or at an approximate cost of $900 - $1,150.  Facilities that produce be-
tween 319 tons and 1,649 tons of sewage sludge would be required to 
test quarterly, resulting in potential costs between $3,600 and $4,600 an-
nually.   
 
At larger facilities, PFAS testing becomes more frequent.  For example, 
facilities producing between 1,650 tons and 16,499 tons of sludge annu-
ally would be required to test every 60 days (six times a year) at an esti-
mated annual cost of $5,400 to $6,900.  The largest facilities in the com-
monwealth (producing 16,500 tons or more) would be required to test 
monthly, resulting in potential testing costs between $10,800 and 
$13,800 annually.   
 
As shown above, PFAS testing costs are not expected to have an overly 
detrimental impact on wastewater treatment facilities’ bottom lines.  
Nevertheless, given that the costs are an added expense to what can be 
tight operating budgets, the costs should not be dismissed.  Moreover, 
as we explore further in Issue Area B, we expect there may be unintended 
consequences that arise from conducting PFAS testing, especially without 
a clear direction as to how the data will be collected and used to inform 
policy decisions.   
 
 
 

B. Potential Costs to Permit Holders 
 
HR 149 directed us to estimate the costs that permit holders would incur 
to comply with DEP’s proposed revisions to PAG-07, PAG-08, and PAG-
09.  This task proved difficult because not all of the proposed changes 
would impact each permit holder uniformly.  Moreover, while PAG-07 
and PAG-08 permit holders may be more closely aligned in their opera-
tions, there is no similarity between them and PAG-09 holders, which are 
typically privately-owned businesses focused on residential septic clean-
ing and hauling.  Accordingly, we grouped PAG-07 and PAG-08 permit 
holders together and collectively refer to them as “wastewater treatment 
facilities.”  We discuss PAG-09 permit holders as “residential septage 
haulers.”  
 
We found that there is the potential for new expenses directly associated 
with changes to the permit requirements, as well as many indirect costs 
that could result from compliance with DEP’s revised permits.  Therefore, 
determining the full cost to comply with proposed permit revisions 
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proved to be difficult.  However, the following analysis offers valuable 
insight into many critical factors that should be considered when discuss-
ing proposed revisions to PAG-07, PAG-08, and PAG-09.  
 
 
Potential Costs to Wastewater Treatment Fa-
cilities (PAG-07 and PAG-08) 
 
In reviewing potential costs to wastewater treatment facilities, it is im-
portant to underscore some key limitations.  For example, biosolids man-
agement is a localized process.  As such, the associated costs for han-
dling biosolids are driven by local economic factors, which cannot be ex-
trapolated to other operations.  Moreover, expenses between facilities 
can vary greatly depending on the facility’s age, the type of wastewater 
treatment procedures used, storage capacity, land availability to disperse 
biosolids, landfill fees, and transportation costs, among other factors. 
 
Our analysis was also impacted by access to quantifiable data.  To this 
point, DEP noted that a primary barrier it experienced in establishing cost 
estimates was the willingness of entities to share data.  As we discussed 
in Section III, DEP attempted to work with the Agricultural Advisory Board 
(AAB) and Water Resources Advisory Committee (WRAC) workgroups to 
obtain site-specific data but was unable to obtain meaningful infor-
mation. 
 
Knowing these previous data limitations, we chose a different path.  We 
collaborated with a stakeholder association to identify a diverse selection 
of wastewater treatment facilities that maintain PAG-07 or PAG-08 per-
mits.  We then surveyed this group, which consisted of eight facilities of 
representative sizes and statewide locations (small, medium, and large), 
on the costs and impacts of DEP’s proposed changes.  When discussing 
the proposed changes with these permit holders, we limited the discus-
sion to four key cost areas and issues.  These four cost areas are as fol-
lows: 
 

1. PFAS Testing Requirements. 
2. P-Index Requirements. 
3. Storage Requirements. 
4. Hauled-in Waste Requirements. 

 
 
While the findings of these case studies are insightful, it is important to 
view them with some caution.  As noted above, biosolids management 
practices are site-specific.  For example, respondents reported that bio-
solids management expenses contributed anywhere from one percent to 
50 percent of the total expenditures for their wastewater treatment facili-
ties.  As a result of this variety, the impacts of proposed permit changes 
will be individualized.  Although we attempted to gather input from a 
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wide selection of permit holders, we are unable to conclude that what 
was reported to us would hold for the entire population of PAG-07 and 
PAG-08 permit holders. 
 
Costs Related to PFAS Testing Requirements.  In Issue 
Area A, we outlined the estimated costs to test for PFAS in biosolids us-
ing EPA Draft Method 1633.  Given the current state of PFAS testing for 
biosolids, we found that PAG-07 and PAG-08 permit holders had diffi-
culty estimating the full costs associated with complying with new PFAS 
testing requirements.  Our sample of permit holders estimated that com-
pliance with PFAS testing might cost their facilities anywhere between 
$1,500 per sampling event to $100,000 each year for all the sampling, 
testing, and training that could be encompassed under this requirement.   
 
It is important to note that several unknown factors leave the total cost 
of compliance for PFAS testing in biosolids undefined.  First, because EPA 
Method 1633 has not undergone final validation and rulemaking yet, 
many permit holders are estimating costs on the currently available PFAS 
testing methods.  While these costs may be similar to that of Method 
1633, in many cases, the currently available testing methods are believed 
to be less expensive.109   
 
Laboratory availability may impact costs as well.  As noted in Issue Area 
A, only two laboratories in Pennsylvania are DEP-accredited for EPA Draft 
Method 1633.  These laboratories are located in the southcentral and 
southeastern portions of the commonwealth.  While it is expected that 
more laboratories will become accredited once Method 1633 has been 
promulgated in final rulemaking, the timeline for doing so is unknown.  
The accredited laboratory that we spoke with noted that DEP historically 
has been conservative with granting accreditation with new testing meth-
ods.  Without additional laboratories that are geographically distributed 
across the state, the costs to transport testing samples for some permit 
holders could increase.   
 
Furthermore, this laboratory told us there is currently a 20 to 25-day 
turnaround time for the analysis of samples using Method 1633.  Conse-
quently, if nearly 200 PAG-07 and PAG-08 permit holders are required to 
test for PFAS between once and 12 times a year with limited laboratory 
capacity, then this lag time could be further delayed, potentially impact-
ing biosolids management and compliance reporting.  From an environ-
mental perspective, delays in receiving test results may also impact pollu-
tant exposure because there is no requirement in the proposed permit 
revisions to restrict the land application of biosolids until DEP receives 
testing results.    

 
109 Discussions with representatives from the Michigan Department of Environment, Great Lakes, and Energy (EGLE) 
revealed that in the state’s PFAS monitoring program, sampling using Modified Method 537 ranged between $325 
and $425 per sample, with similar analysis costs to that of EPA Method 1633 (approximately $500).  
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Laboratory officials who conduct Method 1633 testing also expressed to 
us that they had concerns about the ability of smaller facilities to afford 
the analytical costs of repeated PFAS monitoring without a state subsidy.  
We found supporting evidence for this suggestion through representa-
tives from the Michigan Department of Environment, Great Lakes, and 
Energy (EGLE).  In our interviews with those officials, they noted that 
while there have not been issues with PFAS testing requirements, smaller 
facilities are encountering difficulties with costs related to source moni-
toring of PFAS contamination, as these facilities cannot seek reimburse-
ment from industrial polluters under the state’s Industrial Pretreatment 
Program (IPP) PFAS Initiative.110 
 
The concern about ongoing costs being more detrimental to smaller fa-
cilities should be factored under DEP’s planned biosolid monitoring initi-
atives, which thus far are ambiguous and unclear.  According to DEP offi-
cials: 
 

Adding PFAS monitoring requirements to the biosolids 
land application general permits will give the depart-
ment the information necessary to evaluate and, if nec-
essary, limit the public health risks that may be posed by 
PFAS in land-applied biosolids (e.g., through runoff into 
drinking water sources).  Moreover, requiring PFAS mon-
itoring for biosolids is anticipated to result in a reduction 
of PFAS in biosolids in Pennsylvania.  This anticipated 
reduction is due to treatment facilities having greater 
incentives to enforce pretreatment ordinances with in-
dustrial contributors of PFAS, thereby resulting in lower 
levels of PFAS in industrial discharges to sewer systems.  
This will likely result in less PFAS in biosolids, and a re-
duction of health risks from land application of biosolids. 
 

Yet, it is unclear how the department plans to use the information sup-
plied by PAG-07 and PAG-08 permit holders to monitor PFAS contamina-
tion or what specific incentives will exist for wastewater treatment facili-
ties to encourage industrial contributors to reduce PFAS pollution.   
 
Given the input we received from industry experts, there are legitimate 
concerns about the financial burdens that long-term PFAS monitoring 
could place on smaller wastewater treatment facilities in Pennsylvania.  
These added burdens are especially sensitive to rural communities, many 
of which are struggling to update existing systems even with added fed-
eral assistance.  As a result, since the department could not provide us 

 
110 See https://www.michigan.gov/-/media/Project/Websites/egle/Documents/Programs/WRD/IPP/IPP-PFAS-
FAQ.pdf?rev=2b21426f8213448a8a2e4a5ac6f92278, accessed May 12, 2023. 
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with specific next steps for the commonwealth’s PFAS monitoring initia-
tives, we cannot further quantify this issue at this time.  

 
Costs Related to P-Index Requirements.  As discussed in 
Section III, DEP proposes that all permit holders be required to use Penn-
sylvania P-Index-based phosphorus loading rates to help determine the 
amount of biosolids that can be land applied to a site.  The draft lan-
guage of PAG-08 notes that documentation regarding the phosphorus 
levels for application sites will be submitted to DEP at least every three 
years as part of nutrient balance evaluations already required under the 
permit.111  This frequency is similar to that of Nutrient Management 
Plans, which are required of Concentrated Animal Feeding Operation 
(CAFO) or Concentrated Animal Operation (CAO) farms under Act 38 of 
2005.112   
 
We spoke with a representative from the State Conservation Commission 
(SCC), the entity that oversees Pennsylvania’s Nutrient Management 
Plans, who informed us that the costs to conduct the soil tests and analy-
sis for the P-Index range from approximately $4,000 to $5,000 every 
three years.  Further, the researchers who developed the current version 
of the Pennsylvania P-Index as part of the Penn State Extension informed 
us that permit holders should already collect the soil nutrient and slope 
information required for the P-Index through DEP’s current requirements.  
As a result, permit holders will only need to contract the services of a nu-
trient management specialist to calculate the P-Index.113 
 
While the up-front testing and analysis costs required to conduct the P-
Index may be reasonable, additional consequences could result from en-
acting phosphorus loading considerations in biosolids land application.  
As discussed in greater detail below, these consequences include the po-
tential loss of application sites or the need for additional storage for bio-
solids that cannot be immediately land applied.   
 
We asked our sample of PAG-07 and PAG-08 permit holders to estimate 
the anticipated costs for their facilities to comply with additional permit 
requirements related to the P-Index and phosphorus-based land applica-
tion considerations.  These permit holders noted that it is impossible to 

 
111 In Section III, we note that PAG-07 does not include a nutrient balance evaluation requirement.  Instead, producers 
of EQ biosolids must place P-Index-based application rates on the external packaging and instructions for the mate-
rial.  
112 CAFOs and CAOs are farms where large quantities of livestock or poultry are housed inside buildings or in con-
fined feedlots.  Any livestock or poultry farming operation that has more than 8 total animal equivalent units (AEUs) 
and exceeds 2,000 pounds of live animal weight per acre suitable for manure application is required by Act 38 to sub-
mit a Nutrient Management Plan, which documents the balance of nutrients needed on individual crop fields and nu-
trients supplied from manure and other nutrient sources.  See State Conservation Commission and Penn State Exten-
sion, The Most Common Agricultural Operation Plans and Their Objectives and Differences, 2022. 
113 A representative from the SCC also informed us that the commission offers trainings which instruct individuals how 
to calculate the P-Index once all data has been collected.  
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completely determine the cost without knowing all the new permit re-
quirements, as well as the consequences of the permit changes.  How-
ever, we received estimates from permit holders ranging from $5,000 to 
$500,000 per year to comply with potential P-Index permit requirements.    
 
It is worth noting that on several instances, DEP indicated to us that 
Pennsylvania will receive credit for implementing P-Index requirements 
as part of its phosphorus reduction goals within Phase III of the Chesa-
peake Bay Watershed Implementation Plan (WIP).  According to the de-
partment, “…as long as the permit requires that the necessary infor-
mation is reported for the commonwealth to account for the enhanced 
nutrient management, Pennsylvania will receive credit for implementing 
P reduction towards Pennsylvania’s goals for cleaning up local waters 
within the Chesapeake Bay watershed.” 
 
However, the situation appears to be more nuanced based on our discus-
sions with EPA.  In comments from EPA’s WIP program expert, it was 
noted that each jurisdiction within the Chesapeake Bay Program submits 
narrative and numeric components as part of its WIP.  The agency in-
formed us that while DEP included comments about possibly implement-
ing the P-Index for biosolids management in the narrative portion of the 
Phase III WIP, DEP did not include the numeric information necessary for 
EPA to evaluate this action for credit under the WIP’s nutrient manage-
ment Best Management Practices (BMP) scenarios.  So, at the least, DEP 
would need to take additional steps with EPA to receive credit in the WIP 
for this proposed permit addition.  
 
Further, even though P-Index requirements for biosolids management 
were not included in the plan, EPA informed us that Pennsylvania would 
meet 99 percent of its phosphorus reduction goals by 2025 if all steps of 
the current Phase III WIP were implemented.  The agency noted that ad-
ditional phosphorus reductions over 100 percent of the 2025 goal could 
be exchanged for credit in areas where the commonwealth is lacking 
(e.g., nitrogen reduction).  Yet, there are outstanding questions as to the 
level of phosphorus reduction that would be experienced if P-Index re-
quirements were implemented.  DEP told us that it is not aware of any 
field studies comparing phosphorus runoff in biosolids to that of other 
fertilizers,114 nor does it have the site-specific information available to 
currently calculate the phosphorus reduction that would be experienced 
after P-Index implementation.  As a result, the percent of phosphorus re-
duction that DEP would expect to see in the WIP would not be calculated 
until after the P-Index has been enacted.  
 

 
114 We met with a researcher from the University of Florida who has extensively studied the runoff of phosphorus and 
other nutrients from biosolids into waterways.  This researcher expressed to us that while there are many studies that 
compare the runoff of phosphorus in biosolids compared to other fertilizers, there are few studies that explore these 
impacts outside of a controlled setting.  
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DEP noted it had experienced difficulty in obtaining baseline information 
from permit holders; thus, we understand the rationale for approaching 
phosphorus reduction targets in this manner.115  However, there can also 
be concerns about enacting new requirements for permit holders when 
the end goals of those requirements have yet to be determined.  Given 
the unintended consequences that these changes could potentially have 
on the cost of biosolids management in Pennsylvania (see below), we be-
lieve these benefits need to be more clearly delineated for everyone’s 
benefit.   

 
Costs Related to Storage Requirements.  Proposed per-
mit revisions to PAG-07 and PAG-08 would prohibit the “speculative ac-
cumulation of biosolids” at land application sites, which is storing more 
than one growing season’s worth of biosolids at field locations.  Long-
term field storage can only occur if the site can prevent precipitation 
from mixing with the biosolids, which DEP states can be achieved with 
either a covered storage structure or by securely tarping the material. 
 
The potential costs associated with this permit change must be separated 
into several sub-issues.  First, we attempted to identify the estimated 
costs of creating more covered storage at land application sites.  While 
tarping excess material would be a more cost-effective option than build-
ing a new storage facility, EPA notes that “field experience has shown 
that tarps are not practical, except for very small stockpiles [of biosolids].”  
The agency states that tarps large enough to cover significant piles of 
biosolids are often expensive and difficult to handle.  In addition, anchor-
ing large tarps usually requires workers to wade in biosolids, and remov-
ing the tarps can significantly drag the material across the site.  Finally, 
the agency explains that there have been some instances of tarps creat-
ing fire hazards at field sites and that the coverings can become difficult 
to dispose of once used, which creates further issues with tarp manage-
ment.116  These are all legitimate concerns, and as a result, DEP’s sug-
gested use of tarps will likely create more unintended problems for per-
mit holders, the cost of which will be passed beyond permit holders.   
 
We next explored the possibility of creating additional covered storage 
facilities at land application sites.  EPA notes that constructed storage fa-
cilities “should be designed and built following good engineering princi-
ples.”117  According to our survey of PAG-07 and PAG-08 permit holders, 
before they are passed on to wastewater treatment facilities, the costs to 
construct new storage areas would initially be incurred by either the site 
owner or the entity that land applies the biosolids.  A representative from 
a leading biosolids management firm informed us that the cost for their 
 

115 DEP noted to us that it experienced pushback from permit holders when trying to obtain baseline data in this area 
as part of stakeholder workgroups.  
116 It is important to note that EPA specifies that states can determine the length of allowable temporary field storage, 
which typically ranges between 24 hours and two years.  See EPA, Guide to Field Storage of Biosolids, 2000. 
117 Ibid.  
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company to construct a new covered storage facility that meets the engi-
neering requirements of the commonwealth could range between 
$50,000 to $250,000, depending on the needs of the application site.  
Here again, because of the unspecific nature of the proposal, more spe-
cific costs cannot be calculated. 
 
We also considered the costs for additional storage to occur at the 
wastewater treatment facility.  However, stakeholder groups informed us 
that many facilities do not currently have extra storage capacity, nor do 
they have the ability to expand the property to create more space for 
storage.  In our sample of eight PAG-07 and PAG-08 permit holders, half 
of our respondents reported their facility could not store additional bio-
solids on-site.  As a result, the cost estimates to comply with this permit 
change, which ranged from $2,500 to $50,000, likely include expenses 
related to building covered storage at wastewater treatment facilities and 
finding additional storage areas offsite.  Although, as will be discussed 
later, identifying additional sites to store and land apply biosolids pre-
sents its own challenges for permit holders moving forward. 
 
Costs Related to Hauled-in Waste Requirements.  
DEP is proposing to strengthen permit language regarding mixing out-
side materials with biosolids, including prohibiting the blending of 
hauled-in waste that does not go through the entire sewage treatment 
process.  According to the department, these changes clarify existing 
permit requirements (see Section III).  Regardless, while not every 
wastewater treatment facility currently accepts hauled-in waste, these 
proposed revisions could have several potential impacts on the budgets 
of those that do.  
 
First, there are potential costs incurred for facilities to adapt or change 
their current wastewater treatment process.  These costs include updat-
ing equipment or procedures to safely accept hauled-in waste at another 
point in the treatment process, as well as the cost for facilities to apply 
for and implement a new permit covering the land application of biosol-
ids mixed with other materials.  Five of our sample PAG-07 and PAG-08 
permit holders reported that their facility currently accepts hauled-in 
waste.  These facilities estimated anywhere from $20,000 to $500,000 to 
comply with this proposed revision, with one facility reporting that it be-
lieved the proposed change would not impact its current wastewater 
treatment process.118  However, because pre-draft proposals for PAG-07 
and PAG-08 revisions have not been made fully public and requirements 
for a new permit covering hauled-in waste and biosolids mixtures have 
not been completed, it was difficult for our sample of wastewater treat-
ment facilities to quantify the potential impact fully.   
 

 
118 This facility noted that it is a NPDES permit holder, and believes that potential PAG-07 and PAG-08 changes would 
still align with the standards currently required at the federal level.  
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As noted in Section III, some facilities accept hauled-in waste into the an-
aerobic digestion process to create renewable energy that can later be 
sold for a profit.  We also considered the potential loss of revenue that 
facilities may encounter if they had to limit or stop accepting hauled-in 
waste entirely.  Our respondents who accept hauled-in waste reported 
that their facilities made between $118,000 and $1.2 million in revenue 
from the process in 2022, with most facilities generating approximately 
$500,000 in additional income.  Therefore, while it is challenging to de-
termine how revisions to hauled-in waste requirements will impact each 
facility, we believe it is reasonable to assume that the cost of compliance 
for permit holders could include revenue losses on top of additional ex-
penditures needed to adhere to the new permit changes.  
 
 
Potential Costs to Residential Septage Haul-
ers (PAG-09) 
 
Separate from our review of PAG-07 and PAG-08, we also attempted to 
capture possible cost implications of DEP’s proposed permit changes to 
PAG-09 permit holders.  As shown in Section III, the major proposed 
changes for PAG-09 are the limitation on blended waste and the addition 
of the P-Index.  Obtaining cost information proved to be more difficult as 
PAG-09 permit holders are residential septage haulers, which are private 
business enterprises.  Nevertheless, two PAG-09 holders provided finan-
cial information, including their projections for possible outcomes of im-
plemented permit changes.  We will not identify either company in our 
analysis due to the proprietary nature of their business information.   
 
Both PAG-09 permit holders in our analysis are in the eastern part of the 
state, and their coverage areas partially overlap.  Because of this uni-
formity, we found their numbers to be reliable as they submitted similar 
numbers for treatment plants and landfill fees, despite submitting the 
information to us separately.  Our analysis showed that both PAG-09 per-
mit holders currently land apply between five million to ten million gal-
lons per year on agricultural land.  Both believe the proposed changes 
will limit their ability to land apply the septage, leaving them needing al-
ternatives.  If PAG-09 permit holders are restricted in their ability to land 
apply, they can (1) haul waste to a wastewater treatment facility, or (2) 
haul it to a landfill.  Their analysis focuses on these two options and is 
used to discuss the proposed changes to these permits. 
 
It is important to note that the analysis of two permit holders cannot be 
projected to the entire population of PAG-09 permit holders.  Much like 
PAG-07 and PAG-08, location is an important factor in determining cost, 
specifically transportation costs, which primarily contribute to the overall 
cost.  Other PAG-09 permit holders, who may have more access to land, 
or who may be closely located to a landfill or wastewater treatment facil-
ity, would have significantly different cost factors. 
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In Exhibit 13, we present the estimated costs based on a continuum of 
options from a zero impact to land application to a complete ban of land 
application (as has occurred in Maine).  The actual impact would likely fall 
somewhere between these two extremes, but this perspective shows the 
full range of the possible implications for end-user (i.e., residential septic 
user) costs.    
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Exhibit 13 
 

DEP’s Proposed Changes to PAG-09 Permit Holders May Mean Increased 
Septage Hauling Fees* 

 
 

 
 
Note: 
*/Analysis is based on two septage haulers.  Although this is a limited case analysis and cannot be extrapolated to 
every PAG-09 permit holder, the analysis presents a starting point for understanding DEP’s proposed impact on resi-
dential septage hauling fees.  
a/ Increases are based on actual current rates at the WWTPs and landfills in their region.  Estimates also include 
transportation costs.  
 
Source:  Developed by LBFC staff from information obtained from PAG-09 permit holders.   
 

 
As shown above, using data from these two permitholders, there is a sig-
nificant variation in current hauled-in WWTP and/or landfill rates.  It is 
also important to note the ability of WWTPs to accept hauled-in waste 
may be impacted by the proposed changes to PAG-07 and PAG-08 per-
mits.  If WWTPs continue to accept hauled-in waste, despite modifica-
tions to PAG-07 and PAG-08, rate increases to PAG-09 holders could oc-
cur.  Any increase in demand for alternative wet solids disposal at landfills 
(for any reason) would likely increase current landfill rates for PAG-09 
permit holders.  Transportation costs are another major factor for PAG-09 
holders, as landfill capacity can change quickly and may require haulers 
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to go further distances with little advance notice.  Ultimately, it is difficult 
to determine the precise cost implication for PAG-09 permit holders 
based on DEP’s proposed permit changes.  However, based on conserva-
tive assumptions, a cost increase of $90 to $150 per septic cleaning is 
reasonable.   
 
 
 

C. Proposed Changes to PAG-07 and PAG-08 
May Have Larger Impacts on Biosolids 
Management in Pennsylvania 

 
Our targeted survey of PAG-07 and PAG-08 permit holders revealed 
other concerns about biosolids management in Pennsylvania.  In this is-
sue area, we present additional analysis from our survey to specifically 
explore how the four areas we identified (P-Index, PFAS testing, hauled-in 
waste, and storage) could have unintended consequences on biosolids 
management.   
 

 
Perspectives of Permit Holders on Proposed 
Revisions 

 
We asked PAG-07 and PAG-08 permit holders to rank the four key permit 
revisions based on the order of importance to their facility.  The scale 
varied from one (most important) to five (least important).  In Exhibit 14 
below, we averaged the rankings provided by each facility for the pro-
posed revisions. 
 
We acknowledge there is possible bias in our question, as it assumes that 
any change to the status quo will result in negative outcomes, particu-
larly when the proposals are expected to involve additional administra-
tive burdens to the permittee.   Nevertheless, the perspective is im-
portant as it gauges where permit holders view the most impact on the 
proposed change.  In turn, this information is helpful to DEP, policymak-
ers, and stakeholders as it will allow them to target outreach efforts, 
should DEP continue with the proposed changes.    
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Exhibit 14 

 

P-Index Requirements are Considered the Most Impactful Permit Revision 
by PAG-07 and PAG-08 Permit Holders 

 
Source:  Developed by LBFC staff from information obtained from PAG-07 and PAG-08 permit holders.   
 

 
We expected testing requirements for PFAS would be ranked as the most 
impactful, as there are still many “unknowns” regarding PFAS in biosolids.  
However, P-Index as a land application requirement was cited as the 
most significant permit revision.  All but one facility rated P-Index as one 
of their top two issues of importance in our survey.  PFAS testing trailed 
closely behind P-Index requirements as the second most concerning is-
sue, while changes to storage and hauled-in waste requirements were 
consistently rated as less of a priority.119   
 
However, we encountered slightly different results when we asked permit 
holders about each proposed revision and its potential impacts on land 
application.   
 

 
119 One facility ranked the potential loss of land application sites as another change of priority for their facility.  How-
ever, since we consider this to be a potential consequence of permit changes – and not a permit change itself – we 
removed the response from our analysis.  
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As shown in Exhibit 15, we asked facilities to rate on a percentage scale 
how much they believed each proposal could impact their land applica-
tion program.  On this scale, 100 percent indicates that the facility felt the 
proposed permit change would eliminate its land application program.   
 
Overall, proposed P-Index requirements were again believed to have the 
most significant potential impact on land application, with each facility 
stating that they thought the new changes could cut land application by 
at least 25 percent.  Interestingly, changes to storage requirements were 
believed to be the next most prohibitive to the land application pro-
grams of permit holders, while PFAS testing was third.  Excluding one fa-
cility that indicated its program could stop completely, proposed hauled-
in waste requirements were not considered a significant impediment to 
land application.  The results are shown in more detail in Exhibit 15.  
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Exhibit 15 

 

P-Index Requirements are Considered by PAG-07 and PAG-08 Permit Hold-
ers to be the Most Impactful to Land Application* 

 
Note: */ As is our standard practice, we do not identify survey respondents.  
Source:  Developed by LBFC staff from information obtained from PAG-07 and PAG-08 permit holders.   
 
 

Unintended Consequences of Changes to Bi-
osolids Management Practices 

 
Our respondents were not privy to the full scope of DEP’s proposed per-
mit changes due to the pre-draft nature of DEP’s revisions.  Therefore, 
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many respondents must use an “informed judgment” on whether the re-
visions would result in land application restrictions.120  However, given 
that the changes would introduce new thresholds and standards to the 
biosolids management process, we believe it is reasonable to consider 
the limiting of land application as a potential consequence.  As such, we 
explored the impact of alternative biosolid management practices, such 
as landfilling, incineration, and accessing additional lands.   
 
 
Landfilling of biosolids.  As noted in Section II, biosolids are eligi-
ble for disposal in one of Pennsylvania’s 46 active landfills.  While land-
filling biosolids has several benefits, some challenges must be overcome 
to make it a viable alternative.  First, landfills must be selective with the 
quantity of biosolids that are accepted.  When wet waste, such as biosol-
ids, is brought to a landfill, it must be combined with solid waste to keep 
the landfill pile from collapsing.  If there is not enough solid waste to 
maintain the structural integrity of the pile, then biosolids are refused.121  
Stakeholders we interviewed noted that biosolids are often the first to be 
rejected when odor problems occur at landfills, raising yet another unin-
tended consequence of increased landfill usage.  
 
Second, with only 46 active landfills and nearly 200 PAG-07 and PAG-08 
permit holders, finding a nearby site that can accept biosolids is a chal-
lenge.  For example, half of our sample of permit holders said that they 
had a landfill that accepted biosolids within a 25-mile round trip from 
their facility.  However, two facilities informed us that the nearest landfill 
was between a 60 and 80-mile trip, while the remaining two reported dis-
tances of over 200 miles for a round trip.  Further, four of our eight re-
spondents said that their facility had experienced issues with this landfill 
accepting biosolids in the past.  While all but two of our respondents in-
dicated that they would be able to transport more biosolids to a landfill if 
their land application program were to cease, nearly all noted that landfill 
capacity is currently in a precarious situation in the commonwealth.  As 
one permit holder emphatically indicated to us:  

 
I cannot stress this enough - there is NOT sufficient land-
fill capacity in the state to accommodate the biosolids 
that we currently land apply.  I fear that these permit 
modifications will deter current reuse programs from 
continuing and [force permit holders to] turn to landfills, 
which will further exacerbate the landfill capacity issue. 
 

 
120 In our survey of eight PAG-07 and PAG-08 permit holders, five respondents said that they were “unsure” if their 
wastewater treatment facility would be able to continue a land application program if all the proposed permit revi-
sions were enacted.  In addition, one facility stated that it would not be able to continue a land application program, 
while two indicated that they would be able to continue a program.  
121 See https://www.jdsupra.com/legalnews/crisis-emerges-in-maine-over-safe-5983843/, accessed May 19, 2023.  
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Our sample of permit holders reported transportation costs to landfills 
that ranged between $375 and $1,000 for a round trip.  These costs do 
not include landfill tipping fees,122 which facilities told us range between 
$40 and $100 per ton.123,124  If PAG-07 and PAG-08 permit holders had to 
significantly increase the amount of biosolids disposed of at landfills, 
then it is logical to assume that the law of supply and demand would re-
sult in higher tipping fees.  This increased volume of disposal would also 
likely stress landfill capacity, forcing permit holders to landfill biosolids 
out of state, which would subsequentially increase transportation costs.  
The situation would be further exacerbated if the commonwealth’s 71 
PAG-09 permit holders had to also dispose of more of their residential 
septage at landfills.   

 
Biosolids Incineration.  Biosolids can also be disposed of by burn-
ing the material in an incinerator.  However, as discussed in Section II, 
several factors preclude incineration from being a viable alternative to 
land application for many of the commonwealth’s wastewater treatment 
facilities.  There are only 34 incinerators in Pennsylvania, and we were in-
formed many do not accept biosolids.   
 
A representative from a leading biosolids management firm informed us 
that their organization is aware of only one public incinerator in the com-
monwealth, which is currently at full capacity.  Further, previous research 
from the Center for Rural Pennsylvania has documented that incinerators 
have high capital and operating costs.  As a result, incineration tends to 
only be economically feasible for facilities that produce more than 10 
million gallons of biosolids per day, which generally are only facilities lo-
cated in non-rural areas.125 

 
Our survey of PAG-07 and PAG-08 permit holders echoed these conclu-
sions.  Only two respondents reported knowing where the nearest incin-
erator to their facility that accepted biosolids was located.  Further, only 
one permit holder could provide a cost estimate for incineration, which at 
$150 per ton, was significantly more expensive than the landfill tipping 
fees reported in our survey.126  In the end, based on the information 
available, it is unlikely that many facilities will be able to use incineration 

 
122 Municipal waste disposal fees, also referred to as “tipping fees,” are the payments made by waste haulers to land-
fills in order to dump waste at their sites. 
123 We were able to confirm the validity of this information with data provided by a leading biosolids management 
firm.  The 33 landfills in Pennsylvania that this firm works with have tipping fees that range between $36 and $95 per 
ton.  
124 A 2017 LBFC study reported that the average cost to landfill biosolids in Pennsylvania was $260 per dry ton.  See 
LBFC, Pennsylvania’s Program for Beneficial Use of Biosolids (Sewage Sludge) by Land Application, 2017.  
125 Elliott, Herschel, Robin Brandt, and James Shortie.  Biosolids Disposal in Pennsylvania, The Center for Rural Pennsyl-
vania, November 2007. 
126 A 2017 LBFC study reported that the average cost to incinerate biosolids in Pennsylvania was $290 per dry ton.  
See LBFC, Pennsylvania’s Program for Beneficial Use of Biosolids (Sewage Sludge) by Land Application, 2017. 
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as a replacement for land application, especially in smaller rural commu-
nities, where the long-term financial impact of additional permit require-
ments is an issue. 

 
Availability of additional land application sites.  A final 
option is for permit holders to identify other land application sites.  How-
ever, finding these sites seems to be strained.  A representative of a lead-
ing biosolids management firm informed us that there is new land availa-
bility that could be turned into application sites, but our survey found 
differing opinions.  In our sample of PAG-07 and PAG-08 permit holders, 
only one of our surveyed facilities reported having access to more acre-
age to land apply biosolids.  One facility said they did not have access to 
more land, and the remaining six stated they were unsure if additional 
sites for land application were available to them.   
 
Even assuming that most facilities have access to more land, it is unclear 
how many permit holders will be approved to conduct biosolids applica-
tions at those sites.  As documented in our 2017 report and reiterated by 
DEP, there has been growing opposition to biosolid use as a normal 
farming practice, primarily due to odor concerns for adjacent landown-
ers.127  To this point, DEP informed us that it has struggled with pushback 
regarding the land application of non-EQ biosolids.  In support of this 
statement, DEP staff noted that “numerous appeals have been filed as a 
result of the First Notice of Land Application process,” which is required 
before a new site is approved.   
 
While the costs associated with identifying new land will vary, one biosol-
ids management firm informed us that they estimate that $12,000 per 
100 acres is reasonable for their operations.128  Further, biosolids man-
agement stakeholders told us that if new permit requirements limited 
biosolids applications, permit holders may require up to five times the 
amount of land to continue beneficially reuse biosolids at current rates.  
In addition, a representative from the State Conservation Commission 
(SCC) noted that if phosphorus loading becomes a major restricting fac-
tor for land application, then permit holders may need to find new appli-
cation sites every five to six years.  As a result of these contributing fac-
tors, identifying additional land application sites will be in jeopardy.   
 

 
 
 
 

 
127 See LBFC, Pennsylvania’s Program for Beneficial Use of Biosolids (Sewage Sludge) by Land Application, 2017. 
128 According to this organization, the costs include the time needed to identify a site, conduct soil samples, and reg-
ister the site with DEP.  This estimate does not account for travel expenses, which the firm told us are more difficult to 
quantify and must be calculated on a case-by-case basis. 
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PAG-07 and PAG-08 Changes Likely to Re-
sult in Increased Rates 

 
As permit holders deliberate the proposed changes to their budgets, ulti-
mately, these costs will be passed on to customers via increased 
wastewater treatment fees.  While this exact cost is unknown, another 
added cost is infrastructure expenditures for wastewater facilities.    
 
To this point, only one respondent in our sample of PAG-07 and PAG-08 
permit holders reported they believed their facility has the infrastructure 
to comply with new biosolids land application requirements.129  Several 
facilities informed us that they believed it could take one to four years to 
develop the necessary infrastructure for compliance fully.   

 
Because most permit holders are municipal entities, these additional 
compliance costs will be passed on to the permit holders’ customers.  To 
quantify this prospect, we asked our sample of permit holders if they be-
lieved their ratepayers would experience increased fees.  Five of our eight 
surveyed facilities responded that their ratepayers would likely experi-
ence additional fees, while three said they were unsure.  No facilities an-
ticipate that they will be able to comply with new permit requirements -- 
without passing along costs to their ratepayers.  Further, facilities esti-
mated anywhere from two to 25 percent fee increases to their ratepayers, 
pending the final permit requirements.  Our research showed these cost 
estimates to be comparable to Maine, where some localities have experi-
enced increases in sewer fees between four and 30 percent after the state 
prohibited the land application of biosolids in 2022.130, 131 

 

We used these anticipated rate increases to estimate what the expected 
increases may mean to ratepayers.  Although fees are localized, our re-
search found that Pennsylvania resident sewer bills typically range be-
tween $50 and $125 per month.132  With this information, we then calcu-
lated rate increases based on the estimates provided by our sample of 
PAG-07 and PAG-08 permit holders.  These possible rate payer projec-
tions are displayed in Exhibit 16 using a continuum of increases between 
a low of five percent and a high of 25 percent.   
 
 

129 Five permit holders reported that they did not think their facility currently has the infrastructure to comply with the 
new requirements, while two said that they were unsure.  
130 See https://www.centralmaine.com/2023/05/06/across-maine-sewer-rate-payers-are-starting-to-see-increases-to-
cover-the-cost-of-the-sludge-crisis/#:~:text=Sewer%20plant%20operators%20are%20pass-
ing,hikes%20likely%20down%20the%20line, accessed May 22, 2023.  
131 See https://www.sunjournal.com/2023/02/14/rumford-board-approves-sewer-rate-increase/, accessed May 22, 
2023.  
132 See https://www.inquirer.com/business/pennsylvania-american-water-wastewater-rate-increase-
20221209.html#:~:text=A%20wastewater%20bill%20for%20a,28%2C%202023., 
https://www.sstwp.org/Faq.aspx?QID=91#:~:text=What%20is%20the%20amount%20of,with%20personal%20water%2
0use%20habits., and https://www.pgh2o.com/residential-commercial-customers/rates, accessed May 22, 2023.  
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Exhibit 16 
 

Possible Sewer Bill Projections Based on Fee Increase Estimates  
Provided by PAG-07 and PAG-08 Permit Holders 

 
If Monthly Sewer Bill 

is Currently: 
New Monthly Sewer Bill with Estimated Fee Increases of: 

5 Percent 10 Percent 15 Percent 20 Percent 25 Percent 
$50 $52.50 $55.00 $57.50 $60.00  $62.50  
$75 $78.75 $82.50 $86.25 $90.00  $93.75  

$100 $105.00 $110.00 $115.00 $120.00  $125.00  
$125 $131.25 $137.50 $143.75 $150.00  $156.25  

 
Source:  Developed by LBFC staff from information obtained from selected PAG-07 and PAG-08 permit holders.   
 

 
In summary, HR 149 asked us to assess if permit holders can “practically 
comply” with DEP’s proposed permit changes.  On this matter, we con-
clude that as EPA further completes its research and approves uniform 
testing protocols, permit holders should be able to comply with DEP’s 
proposed changes (e.g., testing, analysis, reporting, etc.).   From our re-
search, we have identified numerous “unknown conditions” that can fac-
tor heavily into both the ability to comply and the overall cost of compli-
ance to permit holders and ratepayers.133  In the next issue area, we will 
outline these known/unknown issues within the context of the four major 
revisions with PAG-07 and PAG-08. 
 

 
 

D.  A Possible Path Forward for Pennsylva-
nia’s Biosolids Permits/Regulations 

 
During our stakeholder interviews and research for this study, a recurring 
theme emerged that centered on the fact that DEP’s proposed permit 
changes introduce turmoil within the biosolids management community.  
This turmoil stems from the fact that there is a plethora of “unknown 
conditions,” which factor heavily in both future costs to biosolids man-
agement and by extension, ratepayer fees.  Within this final issue area, 
we outline the primary unknown conditions and conclude with recom-
mendations for a path forward. 
 
 
 
 

 
133 It should be noted that not taking steps to curb the contamination caused by pollutants such as PFAS and phos-
phorus in biosolids has long-term costs as well, specifically to the environment and human health.  Our objectives 
were set by HR 149, which was to identify the costs associated with DEP’s proposed permit changes on permit holders 
and how those cost might be passed on beyond permit holders.   
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Knowns/Unknowns Surrounding Biosolids 
Management 
 
Referring to the four primary concerns we outlined in DEP’s proposed 
permit revisions, we identified the existing “known” and “unknown” con-
ditions that were most prominent in our research.  These conditions are 
an important discussion because it presents a beginning point from 
which the regulatory perspective (i.e., DEP and EPA) is delineated.  Simi-
larly, the unknown conditions are examined, which provides context and 
perspective as to why the conditions confuse the regulatory intent.  Ex-
hibit 17 outlines these viewpoints. 
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Exhibit 17 
 

Knowns and Unknowns with DEP’s Proposed Permit Changes 

Source:  Developed by LBFC staff.   
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As shown above, a recurring premise emerges when presenting the 
“known and unknown” conditions in a visual representation.  This prem-
ise is that DEP’s proposed permit changes lack clarity from the support-
ing regulations.  To be clear, this suggestion is not that DEP lacks the au-
thority to revise its general permits to be more restrictive, rather, the sug-
gestion is that there may be a better and more inclusive way to meet the 
regulatory goal.  To that point, we believe DEP should update the regula-
tions governing the general permits.    

 
 

Procedural Obstacles May Be Hampering So-
lutions to the “Unknowns” in DEP’s Pro-
posed Permit Changes 
 
Pennsylvania’s regulations on the beneficial use of biosolids by land ap-
plication have not been updated since the 1990s (except for a “minor 
amendment” in 2000).134  We found many of the proposed changes in 
PAG-07, 08, and 09 permits to be more restrictive than the current regu-
lations.  DEP partially agreed with our interpretation, stating:  
 

The proposed changes can be considered to be more 
restrictive in two areas [P-Index and PFAS testing]… the 
other proposed revisions are already contained in the 
regulations, even if the current permits only reference 
those regulatory requirements rather than explicitly in-
cluding them as terms/conditions in the permits.”  
 

We believe that even the “minor” proposed permit changes, such as the 
addition of new definitions (e.g., “adjacent landowner”), are creating a 
fractured relationship between the regulations and the permits, which 
again adds to the concerns over DEP’s regulatory intent and compliance 
by the permit holders.  As discussed further below, we found other pro-
cedural and administrative obstacles that may contribute to these diffi-
culties.   
 
DEP’s Existing Staffing and Permitting Issues.  In re-
cent years, DEP has complained about complement and funding issues.  
For example, at its peak, in the early 2000s, DEP’s complement was ap-
proximately 3,100 employees.  Currently, DEP’s complement is 2,400 em-
ployees, a decrease of 23 percent.   This struggle was evident at the FY 
2023-24 House and Senate appropriation hearings when the Acting Sec-
retary announced DEP’s 2023 permitting reform plan.135  At the hearing, 
the Acting Secretary discussed the need for an additional 30 staff to han-
dle DEP’s permitting backlog.   

 
134 See https://www.pacodeandbulletin.gov/Display/pabull?file=/secure/pabulletin/data/vol30/30-52/2254.html. 
135 See https://www.dep.pa.gov/Business/Pages/default.aspx. 
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However, the connection between more staff and improved timeliness is 
imprecise.  For example, in our 2019 study of DEP’s Chapter 102 and 
Chapter 105 permitting programs, we found DEP’s data failed to establish 
a strong relationship between full-time equivalent staff (FTEs) and the 
total number of permits disposed of by DEP regional offices.  Conversely, 
data provided by the county conservation districts (CCDs) established a 
strong relationship between the total number of FTEs and the total num-
ber of permits disposed by the CCDs.  Consequently, if DEP proposes 
adding additional staff as a larger solution, it will also need improved 
data to support the investment.136 
 
Biosolids permitting has not been immune from the broader staffing is-
sue at DEP.  In our June 2017 report, PA’s Program for Beneficial Use of 
Biosolids (Sewage Sludge) by Land Application: Conducted Pursuant to HR 
2016-60, we found DEP only conducted periodic inspections of biosolids 
land application sites.137  If DEP went through the complete regulatory 
process for the proposed biosolids permit changes, a proper cost analysis 
could be completed to ensure DEP has the necessary funding to oversee 
and enforce the biosolids general permits administratively.  
 
Through our discussions with EPA staff, they pointed to Michigan as an 
example of a state who has made significant strides to identify and re-
duce PFAS in biosolids before any official guidance from EPA.   We spoke 
with staff from Michigan’s Department of Environment, Great Lakes, and 
Energy (EGLE), who stated their department has also “run lean” in terms 
of funding.  However, they created an entire office dedicated to PFAS in 
biosolids.  To this point, in looking at DEP’s organizational structure, we 
could not determine how DEP will process and administratively review 
the PFAS data it is proposing to collect from PAG-07 and 08 permit hold-
ers.  This end goal is best achieved by involving all stakeholders and the 
General Assembly in the regulatory process.  

 
 
Flexibility Concerns.  We asked DEP why it chose to follow an 
administrative change to its general permits rather than the regulatory 
process.  DEP noted concern over cost savings and flexibility with permit-
ting versus a regulatory change.  On this matter, DEP stated the follow-
ing: 
 

136 See LBFC, Performance Evaluation of DEP’s Chapter 102 and Chapter 105 Permitting Programs, 2019. 
137 In 2017 LBFC noted: DEP’s regulations state that DEP “intends” to conduct an administrative inspection of both 
biosolids generating facilities and the farms that spread biosolids “at least once a year.”  DEP guidelines further state 
that land application sites should be inspected “periodically” when the site is actively receiving biosolids.  We re-
viewed DEP records for 12 facilities and 36 application sites (6 sampled from each DEP region) for the three-year pe-
riod 2014-2016.  None of the 12 facilities had a DEP inspection pertaining to its biosolids operations (one had an in-
spection, but it was not related to its biosolids permit).  Of the 36 application sites we reviewed, an “intended” admin-
istrative file review was conducted on only 30 percent of sites and a routine/complete inspection (not a requirement) 
was conducted at 9 percent of the sites. 
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Implementing these requirements as permit terms/con-
ditions, rather than as regulatory amendments through a 
rulemaking… will achieve environmental and public 
health benefits in a more resource-efficient and flexible 
manner compared with implementing these require-
ments as regulatory amendments through the Common-
wealth’s environmental rulemaking process.    

 
We agree there are reasonable arguments to be made that an adminis-
trative change is quicker than a change in the underlying regulations.  
However, a key reason to take the time necessary to update the regula-
tions is to ensure that the regulations remain current with environmental 
science and that the resulting permits can be consistently enforced.   
 
We believe that DEP can address all of the unknowns we have noted 
through the regulatory review process.  Further, we acknowledge that 
DEP has the authority to add additional or more stringent requirements 
to biosolids permits.  As stated in Title 25 § 271.904, DEP can:  
 

On a case-by-case basis, the Department may impose 
requirements in addition to or more stringent than the 
requirements in this subchapter when necessary to pro-
tect public health and the environment from any adverse 
effect of a pollutant in the sewage sludge. 

 
However, we also question DEP’s reliance on “a case-by-case basis” when 
the proposed permit changes appear to be beyond the scope of a single 
“case-by-case basis.”  In the end, we believe that following the regulatory 
process is good from a public policy perspective, as it forces more in-
volvement in the rulemaking process and would help to resolve these 
types of interpretative clarifications. 
 

 
Next Steps 
 
Although we were tasked with identifying the “cost” associated with 
DEP’s proposed permit changes, we cannot complete a full accounting of 
those costs as the proposed permit changes remain as “pre-draft” ver-
sions over very site-specific driven operations.  Moreover, as we depicted 
in Exhibit 17, many unknown conditions continue to drive why the gen-
eral permits need to be amended in the first place.   
 
The existential issues surrounding DEP’s proposed permit changes have 
led us to conclude that the time is right for revisiting the regulations sur-
rounding the beneficial use of biosolids in Pennsylvania and then updat-
ing the general permits accordingly.  We believe that going through the 
regulatory process - while arguably more cumbersome for DEP from an 
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administrative aspect - will create a more collaborative partnership be-
tween DEP and interested parties.      
 
In concert with this regulatory “reboot,” another critical element needed 
in Pennsylvania’s beneficial use biosolid program is innovation in material 
handling.  Although this goal is not explicitly DEP’s responsibility, we en-
courage DEP to foster innovation with biosolids management.  Reliance 
on landfills as an alternative biosolids disposal method may not be sus-
tainable in the future or even practical because of concerns over methane 
releases.  We learned of many interesting and successful biosolids pro-
jects, which may hold “best practices” for other biosolid generators.  For 
example, the Borough of Mechanicsburg faced challenges finding land 
application sites for Class B biosolids.  Instead of taking all its biosolids to 
landfill as the assumed “next best choice,” the borough began a biosolids 
compositing program, creating a revenue-generating Class A/EQ prod-
uct. 
 
Additionally, we noted that in their 2021 Infrastructure Report Card, the 
American Society of Civil Engineers noted the following: 
 

In recent decades, resource recovery has increasingly 
shifted the traditional wastewater treatment mindset 
away from generating a product solely for disposal but 
reconceptualizing ‘waste’ as a ‘resource.”  Innovations 
such as anaerobic digesters, indirect potable reuse, and 
biosolids reuse system can recover water, energy, and 
nutrients from treated wastewater and may contribute to 
the resilience of treatment facilities, communities, and 
entire watersheds.138 

 
While over the long term, innovation could benefit wastewater treatment 
facilities and the environment; it may be a challenge to implement these 
changes on a large scale without funding assistance.  To this point, three 
facilities in our sample of PAG-07 and PAG-08 permit holders noted that 
they have considered changing their treatment process, and all indicated 
that updates would be prohibitively expensive.  One facility that was ad-
vanced enough in the exploratory process informed us that it would cost 
up to $15 million to install a biosolids gasification and drum dryer139 at 
their facility.   
 
Currently, there are no state funding or grant programs specific to sup-
port innovation with biosolids.140  Yet, biosolids management is a prob-
lem that affects all Pennsylvanians.  We recommend a “Biosolids Innova-
tion” grant program be instituted to promote innovation.  An excellent 
 

138 See infrastrucuturereportcard.org.  
139 Drum drying is a method used for drying out liquid from raw materials such as sewage sludge.  
140 There are H20 PA Grants available for municipal authorities or municipalities, but these grants target the construc-
tion of drinking water, sanitary sewer, and storm sewer projects, not specifically biosolids management.  
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model for such a grant program can be seen in Act 38 of 2019, which 
created a grant program for the dairy industry.  Known as the Pennsylva-
nia Dairy Investment Program, the grants support research and develop-
ment, organic transition, value-added processing, and marketing grants 
supporting Pennsylvania’s dairy industry.  The program is administered 
jointly by the Department of Community and Economic Development 
(DCED) and the PA Department of Agriculture (PDA) under the direction 
of the Commonwealth Financing Authority (CFA).  This grant structure 
would be an excellent first start for the commonwealth.   
 
 
Recommendations 
 
We recommend:  
 
1. DEP should update the underlying regulations on the beneficial use 

of biosolids by land application (25 Pa Code Chapter 271 Subchapter 
J) to provide better consistency between the regulations and DEP’s 
proposed general permits.     

 
2. If continuing with a P-Index requirement for biosolids land applica-

tions, DEP should document all information that will be required 
from EPA to receive credit in the WIP. 
 

3. The General Assembly should consider establishing a grant program 
similar to the Dairy Investment Program to aid municipal authorities 
in developing innovative uses for biosolids.   
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APPENDICES 
 
 
 
 

Appendix A – House Resolution 149 
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Appendix B – DEP Proposed Changes to General Permit, PAG-07  
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Appendix C – DEP Proposed Changes to General Permit, PAG-08 
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Appendix D – DEP Proposed Changes to General Permit, PAG-09 
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Appendix F – LBFC Staff Response to DEP’s Comments on the 
Draft Report 
 
As listed in Appendix E, the majority of DEP’s comments are contextual or seek to provide clarification to 
matters already addressed in the report.  We reviewed these comments, and we have the following clarifi-
cations/comments to DEP’s review (note: bold page numbers refer to page number of DEP’s letter in Ap-
pendix E, not the report page number). 
 
Page 1 “Generally speaking we cannot…” – The report methodology is presented in depth in Section I 
of this report.  We relied on survey responses and our own research for the cost estimates.  Our infor-
mation is cited with sources, except when survey responses and resulting data provided were used.  The 
survey responses were provided on the condition of anonymity and contained confidential information.  
LBFC staff relied on the expertise and integrity of wastewater treatment professionals to provide infor-
mation, but survey responses could not be independently verified.  
 
Page 5 (Legislative Collaboration) – Our report highlights DEP’s efforts to previously engage stakehold-
ers.  Further, we outlined the department’s authority to revise PAG-07, PAG-08, and PAG-09. We encour-
age DEP to view this report as the beginning of that process – not the end.  The regulatory process will 
provide DEP with the opportunity to engage stakeholders and allow the legislature, beyond this report, to 
exercise its constitutional oversight responsibilities.   
 
Page 6 (Typical Wastewater Treatment Plant Process) – Exhibit 2 has been modified to better reflect 
“advanced treatment.”  
 
Page 7 (PA Phase 3 Chesapeake Bay WIP) – “Bay partners” was added to page 19 to provide additional 
clarification.  
 
Page 7 (Exceptional Quality) – We added “exceptional quality” to page 21.   
 
Pages 7, 8, 9, and 16 (Class A, Class B, Exceptional Quality, and Non-Exceptional Quality) – We 
added a note on page 11 regarding the federal definitions of Class A and Class B.   Additionally, we clari-
fied the use of EQ and non-EQ biosolids on pages 21, 22, 24, 26, 27, and 47 of the report.  DEP highlights 
that not all Class A biosolids are EQ biosolids (though all EQ biosolids are Class A biosolids), which we 
concur.  
 
Page 9 (Non-Liquid and Non-recognizable as Human Waste) – To address DEP’s concern on this dis-
tinction, we added a footnote to page 26.  
 
Page 10 (Stakeholder Workgroups) – On page 28, we provided more clarification on the sequence of 
DEP’s effort to engage stakeholder groups.  
 
Page 14 (Exhibit 14) – We added “anaerobic digesters” for accuracy.  We also added a footnote to clarify 
that the information was as of March 30, 2023.   
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