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Ohio EPA held a comment period on From June 30 to Aug. 17, 2022, regarding the Maumee 
Watershed Nutrient TMDL Preliminary Modeling Results (PMR). This document summarizes 
the comments and questions received during the associated comment period, which ended 
on Aug. 17, 2022. 

Ohio EPA reviewed and considered all comments received during the public comment 
period. Some comments are not addressed at this time because they extend beyond the 
scope of the PMR. By law, Ohio EPA has authority to consider specific issues related to 
protection of the environment and public health.  

There were many overlapping themes and references linking comment letters submitted. In 
an effort to streamline this document, the comments are grouped by topic with the name of 
the commenter in parentheses. Responses are provided organized by topic. 
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1. Comments on Concentrated Animal Feeding Operations (CAFOs) 
Comment 1.1 (TMACOG): CAFOs/Concentrated Animal Feeding Facilities (CAFFs) 

• The PMR implies that there is an effective permitting system in place in Ohio and that the 
state agencies are doing everything within their authority control nutrient contributions 
from animal manure. In the interest of full transparency, TMACOG requests that within 
the PMR, OEPA disclose the full details of the CAFO and CAFF permitting programs, what 
agency holds regulatory authority, if the program meets CWA requirements, numbers of 
animal operations and estimated animals that exist within these permitting systems, and 
estimated P loads from these permitted facilities (based on agency records). Please also 
explain how these permits comply with or diverge from Clean Water Act requirements. 
Please explain if there are animal operations that are currently only permitted under the 
ODA CAFF permit even though they meet the permitting criteria for the NPDES CAFO 
permit. 

• Additionally, the PMR should discuss the unresolved status of ODA’s NPDES permitting 
authority under the Clean Water Act. In 2006, Ohio requested to transfer CAFO permitting 
authority from OEPA to ODA. For nearly 10 years USEPA did not make a decision regarding 
this request and the request was resubmitted in 2015. In 2011 individual citizens 
petitioned USEPA to begin withdrawal proceedings, which also went largely ignored by 
USEPA for 8 years. In 2019 the US Inspector general issued a report requesting USEPA 
make a discission regarding the transfer of the CAFO permitting system to ODA. Despite 
USEPA’s response indicating that the agency will begin discussions with the two state 
agencies, the issue remains unresolved. This calls to question the validity and efficacy of 
the current CAFO permitting program or lack thereof. Due to the State’s lack of response 
to this issue, the ODA currently has no permitting authority to even issue NPDES permits 
for CAFOs. The current CAFO and CAFF permitting systems have not proven effective to 
meet CWA requirements or to reign in the expansion of animal operations. These lacking 
programs are significant barriers to effective TMDL implementation. 

Response: Ohio EPA and Ohio Department of Agriculture (ODA) share permitting authority in Ohio for 
livestock operations. The PMR provides an overview of some of these authorities as they relate to 
manure as a source of phosphorus in the watershed and how it is accounted for in the TMDL. To learn 
more about how these programs are implemented we offer the following resources:  

Ohio EPA CAFO program: https://epa.ohio.gov/divisions-and-offices/surface-
water/permitting/concentrated-animal-feeding-operations  

ODA – Division of Livestock and Environmental Permitting: https://agri.ohio.gov/divisions/livestock-
environmental-permitting  

ODA – Division of Soil and Water Conservation – Agricultural Pollution Abatement: 
https://agri.ohio.gov/divisions/soil-and-water-conservation/agricultural-pollution-abatement  

These programs work together to implement Ohio’s state laws and regulations as well as authorities 
delegated to Ohio under the Clean Water Act. The table below generally describes how these programs 

https://epa.ohio.gov/divisions-and-offices/surface-water/permitting/concentrated-animal-feeding-operations
https://epa.ohio.gov/divisions-and-offices/surface-water/permitting/concentrated-animal-feeding-operations
https://agri.ohio.gov/divisions/livestock-environmental-permitting
https://agri.ohio.gov/divisions/livestock-environmental-permitting
https://agri.ohio.gov/divisions/soil-and-water-conservation/agricultural-pollution-abatement
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cover various aspects of livestock production and manure management. While the request to transfer 
the program to ODA has not been approved by U.S. EPA, Ohio EPA has retained the authority to issue 
National Pollutant Discharge Elimination System (NPDES) permits where they are required. Therefore, 
there is no gap in the legal authority for Ohio to administer the CAFO/CAFF permitting programs. U.S. 
EPA recently evaluated many of these concerns in a decision document on a 2011 petition to withdraw 
Ohio EPA’s approved NPDES program for CAFOs (U.S. EPA, 20201). CAFO permits issued by the state of 
Ohio are consistent with all state and federal rules and regulations. 

Type of Operation Permits Required Agency 
Large CAFO/CAFF NPDES* Ohio EPA 

Permit-to-Install (PTI) 
Permit-to-Operate (PTO) 

ODA 

Medium AFO, discharges to 
surface water 

NPDES Ohio EPA 

Medium or small AFO, history of 
non-compliance with ODA-
DSWC’s rules and standards 

PTO, PTI (if facility modification is 
required) 

ODA 

Small AFO adding significant 
pollutants to surface water 
(Designated CAFO) 

NPDES Ohio EPA 

If one or more acres will be 
disturbed during construction of a 
livestock operation 

NPDES Construction Stormwater 
General Permit 

Ohio EPA 

(table adapted from Ohio Livestock Coalition’s Guidelines for Livestock Operations) 
*Large CAFOs that do not discharge to surface waters are not compelled to apply for coverage under an NPDES 
permit 

 

Comment 1.2 (TMACOG): P 12 – “The ODA Division of Soil and Water Conservation (DSWC) has 
regulatory authority over manure application from most agricultural operations in Ohio, specifically 
those that do not possess a permit issued under Chapter 903 or division (J) of section 6111.03 of the 
Revised Code.” 

• This statement only mentions ODA’s authority for unpermitted operations. Please also discuss 
how manure application is regulated and enforced for CAFFs with permits under ORC 903. 
Discuss the enforcement protocols and responsibility for both permitted CAFFs and CAFOs and 
unpermitted operations. A table would be helpful here. 

Response: The regulation of large livestock operations falls under a different division at ODA, the 
Division of Livestock Environmental Permitting (DLEP). This division, also discussed on page 12 of the 
draft PMR, regulates CAFFs through the issuance of permits. PTIs are issued for the construction of 
CAFFs and PTOs are issued for the operation of CAFFs. Statutory authority for ODA-DLEP is covered 
under Ohio Revised Code (ORC) Chapter 903 and regulatory authority is covered under Ohio 
Administrative Code (OAC) Chapter 901:10. Additional information on how DLEP regulates CAFFs is 

 
1 U.S. EPA, Region 5. (2020). U.S. EPA Findings and Conclusion in Response to the Petition for Withdrawal of Ohio’s 
National Pollutant Discharge Elimination System Concentrated Animal Feeding Operation Program and Ohio’s 
CAFO Permit to Install and Operate Program. 
ordspub.epa.gov/ords/wps/f?p=144:5:7643978309511::NO::P5_PETITION_ID:75.  

https://ordspub.epa.gov/ords/wps/f?p=144:5:7643978309511::NO::P5_PETITION_ID:75
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available on their website here: https://agri.ohio.gov/divisions/livestock-environmental-
permitting/welcome.  

Comment 1.3 (U.S. EPA): p. 32, Table 3: As discussed in the comment immediately below, NPDES 
Permits for CAFOs must be included in the summary of types of NPDES permitted entities in Table 3. 
EPA’s NPDES program has identified 6 CAFOs within the Ohio portion of the Maumee Basin with 
NPDES permits, and 70 CAFOs without such permits. If confirmed by OEPA, please revise Table 3 to 
reflect this information. 

Response: Please see response to comment 1.5. 

Comment 1.4 (U.S. EPA): p. 34, 5th paragraph: The first sentence reads, “There are no NPDES 
permitted CAFO facilities within the Maumee Watershed.” Concentrated animal feeding operations 
are point sources under the CWA. EPA’s NPDES program has identified 76 CAFOs in the Ohio portion 
of the Maumee watershed, 6 CAFOs with a NPDES permit and 70 CAFOs without a NPDES permit. EPA 
requests that OEPA characterize existing phosphorus loads from this point source sector, and establish 
allowable loads for all 76 identified CAFOs, including related production and land application areas, in 
the wasteload allocation portion of the forthcoming TMDL.  

Such loads should account for (1) all releases from production areas and (2) all releases from land 
application areas that do not qualify for the agricultural storm water exclusion under the Act. See 40 
C.F.R. § 122.23(e). Releases that qualify for the agricultural storm water exclusion may be placed in 
the load allocation portion of the TMDL. Releases that should be placed in the WLA include, but are 
not limited to, releases to a jurisdictional water (1) through artificial subsurface drainage (i.e., tile 
drainage), as well as (2) through ground water “if the addition of pollutants … is the functional 
equivalent of a direct discharge from the point source to navigable waters.” See 140 S. Ct. 1462 
(2020).  

EPA offers the above as a point of emphasis in light of the statements on p. 34 and in Table 3 (p. 32) 
that no CAFOs in the watershed possess NPDES permits and the lack of CAFO discussions in the 
existing point source loading or waste load allocation sections of the draft PRM, as well as the 
following quote from p. 52, “… 85 percent of Ohio’s contribution of total phosphorus load was 
sourced from agricultural lands.”, as CAFOs operate within the broader agricultural sector. 

Response: Please see the response to comment 1.5 regarding the status of NPDES permitted CAFOs in 
the Maumee watershed. 

In the state of Ohio, large CAFOs are prohibited from discharging manure from the production area 
under federal and state regulations, with one exception explained below. Any such discharge of manure 
from the production area of a large CAFO would violate these regulations and would be subject to 
enforcement requiring the CAFO to eliminate the discharge. The only circumstance where a CAFO 
discharge could be authorized under the Clean Water Act is through the Alternative Performance 
Standards. These discharges, if proposed, would require NPDES permit coverage. Currently no facilities 
fall into this category in the Maumee watershed. Further, due to current industry trends, discharges are 
not expected if new facilities are constructed in the future. The allowable load for CAFOs, in the 
Maumee watershed, which would require a wasteload allocation is therefore zero.  

https://agri.ohio.gov/divisions/livestock-environmental-permitting/welcome
https://agri.ohio.gov/divisions/livestock-environmental-permitting/welcome
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While the CAFOs themselves are specifically defined as point sources pursuant to 33 USC 1362(14), the 
same federal code specifically excludes agricultural stormwater discharges and return flows from 
irrigated agriculture from the point source definition. While tile discharges have occurred without aid of 
precipitation, it is clear that the vast majority of agricultural nutrients that find their way into Ohio’s 
surface water are precipitation induced discharges and thus specifically excluded from regulation under 
the CWA (see response to comment 2.2). Similar to production areas, when these dry weather tile 
discharges do occur, they are subject to enforcement and elimination. Agricultural stormwater 
discharges, including those from manure land application areas are those referenced on pg. 52 of the 
draft PMR. Agricultural stormwater is included in the load allocation of the TMDL. 

Comment 1.5 (TMACOG): P. 34 - “There are no NPDES permitted CAFO facilities within the Maumee 
watershed. Large livestock operations are permitted as CAFFs by ODA. CAFFs are regulated through 
state operating permits, but not NPDES permits. CAFOs/CAFFs are discussed above, with fertilizer 
nonpoint sources, in Section 2.2.1.1” 

• TMACOG questions the accuracy of this statement and requests clarification. According to the 
Ohio EPA website, there are 8 CAFOs in counties partially or fully within the WLEB permitted 
by Ohio EPA under NPDES Individual permits, listed below - 

o 2IK00009 - Wenning Poultry Farm, Mercer County 
o 2IK00017 - Gina Dairy LLC, Van Wert County 
o 2IK00031 - Trillium Farm Holdings, Layer Site 6, Wyandot County 
o 2IK00032 - Trillium Farm Holdings LLC, Layer Site 5, Hardin County 
o 2IK00033 - Trillium Farm Holdings LLC, Goshen Pullet Site, Hardin County 
o 2IK00056 - Wenning Dairy, Mercer County 
o 2IK00057 - Crawford Pork, Marion County 
o 2IK00255 - Strong Farms Hicksville Farm, Defiance County 

• Please explain why these operations have not been assigned wasteload allocations. If there is 
a regulatory loophole, this needs to be discussed here and a solution addressed in the 
implementation strategy. If CAFO permits have been allowed to expire without renewal, 
please share this information. 

Response: This statement in the PMR is accurate. Two of the facilities on this list, Gina Dairy and Strong 
Farms Hicksville Farm, are in the watershed and previously had NPDES permit coverage. However, these 
facilities do not propose to discharge in the future and requested Ohio EPA review their facilities and 
ongoing need for permit coverage. Following inspection of the facilities, Ohio EPA determined that they 
did not discharge or propose to discharge and permit coverage was terminated. The remaining facilities 
on the list, while in counties that are partially in the Western Lake Erie Basin (WLEB), are all outside of 
the Maumee watershed boundary. As discussed in the response to comment 1.4, manure application 
and resultant precipitation-driven runoff is agricultural stormwater which is exempt from regulation 
under the CWA and is accounted for in the load allocation.  
 
Comment 1.6 (TMACOG): Finally, a glaring omission that is discussed later in our comments, is the lack 
of wasteload allocations for permitted CAFOs. OEPA stated that there are no permitted CAFOs in the 
WLEB, but the OEPA website lists 8 permitted CAFOs located in counties that are partially or fully 
within the Maumee River Watershed. We request that the state explain the omission of these 
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industrial facilities and assign appropriate wasteload allocations (WLAs) to all facilities within the area 
covered by this TMDL. However, these CAFO facilities should not be included in the proposed grouped 
permit. We will expand on CAFO-related concerns in other sections of these comments. 
 
Response: Please see response to comment 1.4. 
 
Comment 1.7 (TMACOG): P 86 – Table 20 

• Wasteload allocations (WLAs) are needed for Permitted CAFOs. Ohio EPA states that 
permitted facilities do not exist (p. 34), but there are facilities that exist in the watershed as 
noted in TMACOG’s comments on section 2. These facilities should also be assigned wasteload 
allocations and the methods listed in Table 20. 

Response: Please see response to comment 1.5. 

Comment 1.8 (LEW): No assignment of wasteload allocations for permitted CAFOs – statements that 
there are no permitted CAFOs in the WLEB, but website lists 8 permitted CAFOs in WLEB Counties. 
Reason for omission? However, CAFO’s should not be included with POTW WLAs. 

Response: See responses to comment 1.4 and comment 1.5. 

Comment 1.9 (LEW): Section 2.2.1.1 also discusses permitted CAFO’s but lacks discussion of permitted 
CAFO’s of which there are probably double or more of. The assumption of zero discharge from 
manure is simply ludicrous. There is no discussion of the problems with Ohio law and distribution and 
utilization which then fail to provide the data needed on where, when and how much manure is 
applied. Point sources have to report pollutant discharge levels, CAFO’s should do the same. CAFO 
manure volume exceeds many POTW human sewage volumes. CAFO manure should meet the same 
standards as POTW’s. There are reports that show cow manure produced has doubled in the last 
twenty years, there is similar information for hogs and poultry. The additional manure generation 
from faster growing and quicker producing livestock needs to be stated and factored into the analysis. 

Response 1.9: Section 2.2.1.1 is a discussion of the contribution of phosphorus from crop fertilization, 
including manure from CAFOs and other livestock production. Regulation of manure from CAFOs is 
similar to the regulatory requirements for managing biosolids from POTWs. Both biosolids and manure 
are beneficially used for agronomic benefit and have similar risks associated with land application 
activities. Dry weather discharges of biosolids and manure are prohibited. Consequently, neither activity 
receives a wasteload allocation but is accounted for in the TMDL as agricultural stormwater, which is 
part of the load allocation. It is true that there are more manure nutrients than biosolids nutrients in the 
Maumee watershed. This reflects the predominance of agriculture in the watershed.  

Comment 1.10 (LEW): The whole discussion on manure needs to state the known accepted manure 
facts – CAFO’s produce massive volumes of manure that economically need to be placed close to the 
barns resulting in an over application of phosphorus.  This problem is acknowledged world wide. 

Response: Utilizing manure for agronomic benefit near where it is produced is the most cost-effective 
means of management. To consider the effect of this economic reality, several theoretical cases are 
considered. To generate conservative estimates the manure phosphorus estimates are based on 
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MidWest Plan Service values. ODA data shows that these estimates are higher than what is generated by 
today’s livestock operations in Ohio.  

1) A ‘typical’ modern hog finishing farm  
Assume: 2,400 head capacity, average weight of 150 pounds (0.03 lb-P2O5/day/pig2), 100 
percent stocking rate, 365 days per year, nutrients supplied to corn (150 bu/ac)-soybean (50 
bu/ac) rotation (removal of 92.5 lb-P2O5/acre over a 2-year crop rotation3), supply nutrients at 
P limiting rate before corn planting. The operation would produce 26,300 lb-P2O5/year. This 
would require approximately 280 acres of cropland to agronomically utilize all of the manure 
phosphorus produced (26,300 lb-P2O5/year ÷ 92.5 lb-P2O5/acre removed = 280 acres). Since 
this scenario assumes a 2-year phosphate rate is applied annually, this farm would need 560 
acres to utilize the phosphorus agronomically over the crop rotation. In the Maumee watershed, 
approximately 80 percent of the total land base is agricultural land. There would be 
approximately 1,600 acres of available cropland within a one-mile radius of the facility. The 560 
acres the facility would need would be about 35 percent of the available cropland within a 1-
mile radius from the facility. 

2) A large dairy farm 
Assume: 2,000 mature (1,400 lb) dairy cows (0.52 lb-P2O5/day/cow3), 100 percent stocking rate, 
365 days per year, nutrients supplied to corn (150 bu/ac)-soybean (50 bu/ac) rotation (removal 
of 92.5 lb-P2O5/acre over a 2-year crop rotation4), supply nutrients at P limiting rate before corn 
planting. The operation would produce 380,000 lb-P2O5/year. This would require approximately 
4,100 acres of cropland to agronomically utilize the manure phosphorus produced (380,000 lb-
P2O5/year ÷ 92.5 lb-P2O5/acre removed = 4,100 acres). Since this scenario assumes a 2-year 
phosphate rate is applied annually, this farm would need 8,200 acres to utilize the phosphorus 
agronomically over the crop rotation. In the Maumee watershed, approximately 80 percent of 
the total land base is agricultural land. There would be approximately 1,600 acres of available 
cropland within a one-mile radius of the facility (14,500 in three-mile radius). The facility could 
not utilize the manure phosphorus agronomically in a one-mile radius but only 57 percent of the 
cropland would be needed in a three-mile radius. 

3) A large egg laying facility 
Assume: 3,000,000 laying hens (0.0008 lb-P2O5/day/hen3), 100 percent stocking rate, 365 days 
per year, nutrients supplied to corn (150 bu/ac)-soybean (50 bu/ac) rotation (removal of 92.5 lb-
P2O5/acre over a 2-year crop rotation4), supply nutrients at P limiting rate before corn planting. 
The operation would produce 876,000 lb-P2O5/year. This would require approximately 9,500 
acres of cropland to agronomically utilize the manure phosphorus produced. Since this scenario 
assumes a 2-year phosphate rate is applied annually, this farm would need 19,000 acres to 
utilize the phosphorus agronomically over the crop rotation. There are 2,000 acres within a one-
mile radius of the facility or 18,000 acres in a three-mile radius of the facility, in the Maumee 

 
2 MWPS-18 (2) Manure Characteristics (2005). MidWest Plan Service, Iowa State University: Ames, IA. 
3 Culman, S., Fulford, A., Camberato, J., Steinke, K. 2020. Tri-State Fertilizer Recommendations. Bulletin 974. 

College of Food, Agricultural, and Environmental Sciences. The Ohio State University. Published at: 
agcrops.osu.edu/FertilityResources/tri-state_info. 

https://agcrops.osu.edu/FertilityResources/tri-state_info
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watershed 80 percent or 1,600 acres within a one-mile radius (14,500 in three-mile radius) is 
likely cropland. The facility could not utilize the manure phosphorus agronomically in the one- or 
three-mile radius. The impact of fully utilizing the manure is further discussed below. 

There are multiple factors that influence the amount of acreage required for a livestock facility to 
agronomically manage manure. Primary factors include animal species, number of animals, types of 
crops grown, crop rotation, crop yield, how manure is stored, etc. These scenarios take a more 
conservative approach by assuming lower than typical crop yields for corn and using as-excreted book 
values to characterize the manure, which effectively eliminates any nuance resulting from how the 
manure is stored (for instance, swine facilities storing manure in earthen ponds will have more volume 
to manage than swine facilities storing manure in fabricated structures under roof because of rainfall).  

These cases show that the average transport distances (not maximum) cited in Kast et al. (2019) are 
adequate for agronomic utilization of phosphorus by livestock operations (1.43 miles for swine CAFOs 
and 1.91 miles for cattle CAFOs). Large poultry facilities common to the egg production industry do 
require the largest acreage, but the nutrient density in these manures, and the fact that poultry litter is 
managed as a solid, make the manure produced by these facilities a marketable replacement for 
commercial fertilizer at least 10-30 miles from the facility. The other challenge that could arise with 
managing manure agronomically due to transportation constraints is when facilities concentrate 
regionally. The EWG 2022 publication identifies areas where manure phosphorus production is 
concentrated in the Western Lake Erie Basin, including the Maumee watershed. See the response to 
comment 2.2 for additional discussion on the EWG work. 

Implementation efforts are targeted at improving manure use, including treatment technologies that 
improve transportability. As part of the H2Ohio program technologies were evaluated that could play an 
important role in the future to reduce harmful algal blooms (HABs) in Lake Erie. For example, 
QuickWash® Phosphorus Recovery, is a process that can recover phosphorus from wastewaters and 
liquid animal manures. Adoption of these technologies may provide localized value to producers in the 
Maumee watershed as part of broader strategies to improve storage capacity and field scale nutrient 
management plans. However, because the local agronomic need for nutrients is not generally exceeded 
by the manure nutrient supply, the use of these technologies would not alter manure as the source of 
phosphorus applied to these fields. 

Comment 1.11 (LEW): The Kast research assuming manure is applied at least once every six years is 
absurd. OHIO CAFO permits factor in the manure is applied annually. Therefore the SWAT models 
using this should be multiplied by six to get the annual manure application and the amount of 
phosphorus applied. 

Response: The source assessment cites the Kast model as one of many studies that have looked at the 
amount of manure and impact of utilizing manure on phosphorus loadings. The Kast model applied all 
manure phosphorus generated each year to fields within the Maumee watershed. In the Kast model 
some fields received manure more frequently depending on the crop rotation.  

Comment 1.12 (Sue Terrill): Concern has been expressed over little to no perceived accountability for 
manure runoff while allowing less than 10% of the sources to: mandate 50% of failing septic systems 
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to put in and pay for new septic tanks, 20% reduction in phosphorus in stormwater runoff; reduce 
phosphorus discharges in wastewater. 

It is mentioned there is documentation from China that they require on-site wastewater treatment 
facilities for their CAFOs; it is suggested this might be beneficial in Ohio. 

Response: The Maumee watershed is a collection of many sources, including septic systems and 
stormwater. We must consider opportunities to achieve phosphorus reductions from them all to achieve 
our goals for Lake Erie. Ohio EPA did weigh the relative contributions of phosphorus from individual 
sources with the role they are expected play in achieving the overall goal.  

Manure utilization does have legal requirements which are detailed starting on page 12 of the draft 
PMR.  

For additional discussion on the how the Chinese manage manure, and how it relates to the Maumee 
watershed, please see response to comment 2.18. 

2. Comments on Commercial Fertilizer/Manure 
Comment 2.1 (TMACOG): Throughout our comments, we recognize that the contributions of animal 
manure are not fully accounted for in the PMR. A 2022 Environmental Working Group Study identified 
more than 2,500 animal operations housing approximately 400,000 cows, 1.8 million hogs and nearly 
24 million chickens and turkeys. An estimated 90% of these facilities are not monitored through any 
permitting system and are therefore not reflected in the Kast, et al article cited repeatedly throughout 
the PMR. OEPA should clearly state that the unpermitted operations in the watershed are not 
accounted for in the Kast study or in the PMR and take the opportunity to update the PMR to reflect 
the EWG study and discuss how it aligns with the State’s own records and estimates. We request that 
the final PMR includes an estimate of the P contributions from animal operations that are not under 
permit. 

• Additionally, the PMR continues to perpetuate the false assumption that all manure 
generated in the watershed is utilized as fertilizer at the agronomic rate. The source 
assessment does not account for manure that cannot be feasibly distributed and utilized as 
fertilizer and is essentially disposed of untreated in many areas of the watershed. 

 
Response: The Kast et al. (2021) article includes manure phosphorus estimates from all types of livestock 
operations, not only CAFOs. Details about how these estimates were generated were included as 
supplementary information to the published article. That supplementary information is published and 
available online here: https://ars.els-cdn.com/content/image/1-s2.0-S030147972031728X-mmc1.docx. 
Each individual study cited in the PMR comes with strengths and weaknesses, including the EWG study 
and the estimates made by ODA. However, these studies consistently estimate that currently in the 
Maumee River watershed slightly more than 20 percent of applied phosphorus comes from manure-
based sources.  
 
The standard for nutrient management is to fulfill an agronomic need for crop nutrition, even when the 
source is manure. Exceptions do exist for manure applications to allow operations to make needed 
changes. Those exceptions exist with an expectation that measures are taken to mitigate environmental 
risk and it is done so consistent with a plan to reduce soil phosphorus levels.  
 

https://ars.els-cdn.com/content/image/1-s2.0-S030147972031728X-mmc1.docx
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Comment 2.2 (ELPC): The PMR substantially understates the amount of DRP attributable to manure 
and other AFO waste. 

• The 2021 Kast et al. study underestimates the role of manure/AFO waste. 

Response: The Kast et al. (2021) study was only one of the documents included in the source 
assessment. To evaluate manure as a source of phosphorus in the Maumee watershed, Ohio EPA has 
included information about the relative mass of manure phosphorus in the watershed (ODA, 2021; 
EWG, 2019; Kast et al. 2019). Each study used different methods but produce a similar result, slightly 
more than 20 percent of phosphorus removed through crop harvest supplied by manure nutrients. The 
majority is either supplied from commercial fertilizer and the basin wide nutrient balance suggests 
additional phosphorus is mined from cropland soils. Additional literature was included that supported 
that manure has a similar impact to commercial fertilizer as Kast et al. (2021) concluded (Christensen et 
al., 2016; Kast et al., 2019; Martin et al., 2021; Roberson et al., 2019).  

ELPC’s detailed comment, included as Attachment 4, supports placing more weight behind a draft of the 
Raff et al. (2022) research which was acknowledged in the draft PMR. As the comment highlights 
regarding the Kast study, there are also limitations to the draft Raff et al. (2022) research. Ohio EPA has 
identified the following limitations:  

• Average stream concentrations are a better measure for near-field impacts and not far-field 
loading impacts. Therefore, the paper does not specifically address the relative contribution of 
manure on dissolved reactive phosphorus (DRP) load at the watershed scale.   

• The study does not control for stream size. When evaluating the average concentration of Ohio 
EPA’s grab samples, stream size plays a role in how stream concentrations are manifest in the 
data. Generally, larger streams have higher average concentrations than smaller streams. 

• The study combines several dissimilar datasets. This highlights the diversity of water quality 
monitoring in the watershed but does not account for how different data quality objectives and 
differences in sampling intensity could affect the outcome. The following sampling efforts 
represented in the dataset.  

o Load monitoring stations sampled by the National Center for Water Quality Research at 
Heidelberg University collect one or more samples daily, this typically results in greater 
than 500 samples per year. 

o Load monitoring stations sampled by the United States Geological Survey (USGS) collect 
samples monthly and during targeted storm events. This results in approximately 70 
samples per year. 

o Indiana’s fixed station sampling network is sampled monthly, resulting in 12 samples per 
year. 

o Ohio EPA sites are typically sampled five to seven times between June 15 and October 
15 during a single survey year which is repeated every 10-15 years.  

• Ohio EPA data pulled from the water quality portal do not represent the universe of sites 
sampled by Ohio EPA between 2010 and 2018. Ohio EPA met with Drs. Raff and Meyer after 
identifying this data gap and have subsequently supplied them with the additional data. 
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These limitations are present, but they are not discussed to discredit the work reviewed in the draft Raff 
et al. (2022) research. Understanding these limitations can lead to future work to improve the results, 
develop a stronger interpretation of the results, and improve how they can be used to inform 
management.  

On a final note, the research is largely consistent with other studies cited in the draft PMR. In the 
discussion about the results of the control variables in the draft paper the following statements are 
made:  

“…precipitation is positively correlated with DRP concentrations in the MRW…” 

“…more developed land is associated with higher DRP concentrations…” 

“…more area in the HUC12 containing wetlands is associated with lower DRP concentrations…” 

“For commercial fertilizer usage, estimation results confirm the hypothesized positive 
relationship between fertilizer application and DRP concentrations. Also consistent with previous 
studies in the MRW, the estimated coefficients suggest that commercial fertilizer plays a larger 
role in DRP concentrations than animal agriculture.” 

The draft Raff et al. (2022) research highlights a commonality among it and other literature reviewed – 
manure contributes but commercial fertilizer plays a larger role. Since this research is yet to be 
published and will likely be updated as it works through the review process, no changes were made of 
its description in the PMR. 

• The PMR unreasonably downplays direct discharges of manure through tile lines. 

Response: Current state law, administrative rules, and policies all include requirements that work 
together to ensure that prohibited direct discharges from tile are, in fact, rare. For example, ODA-DLEP 
has responded to less than five substantiated spills in each of the last five years, this information was 
added to the PMR. Some spills are the result of discharge through tile lines but could also represent 
other discharges from the production area or resulting from land application activities. ODA-DLEP is 
involved in the response for manure discharges for permitted CAFFs/CAFOs. While this is not the 
complete universe of spills these facilities produce a substantial portion of the liquid manure in the 
Maumee watershed. 

Like other prohibited activities (e.g., sanitary sewer overflows), exact data to elucidate precise 
contributions is limited. Spill reporting (including dry weather discharges from tile lines) is a requirement 
for permitted facilities.  Per ODA-issued operating permits and state law, these facilities are required to 
observe tile outlets before, during, and after land application events. Though the explicit permitting 
requirement does not exist for smaller facilities, they are similarly liable for discharges and the state’s 
response would be the same. Further, the public is aware of ongoing manure applications and spills are 
reported to Ohio’s various state agencies involved in protecting water quality. Ohio EPA encourages the 
public to contact Ohio EPA’s 24-hour spill hotline (1-800-282-9378) if manure, or other pollutants, are 
observed being discharged to surface water. 

Spill/Discharge response involves a statewide notification system (via email) that includes Ohio EPA, 
ODA, Ohio Department of Natural Resources (ODNR), Ohio Emergency Management Agency (OMA), and 
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various other interested parties. In most cases involving a manure spill or discharge, at least one 
representative from Ohio EPA, ODA, and ODNR will respond. The three agencies work together to 
evaluate the cause of the manure spill or discharge, evaluate the impact to surface waters of the state, 
and determine what measures need to be taken to mitigate the impact of the manure spill or discharge. 
The state will then require the responsible party to implement corrective actions that eliminate any 
sources of pollution, prevent further downstream contamination, and remedy areas (i.e., soil or bodies 
of water) impacted by the spill or discharge.  

• The PMR fails to adequately account for increasing livestock numbers and concentrations in 
the watershed. 

Response: The PMR recognizes that livestock numbers are increasing. Current estimates are that 
manure supplies around 20 percent of the phosphorus needed to supply crop removal. Between 2002 
and 2017, livestock population increased by 88 percent, though 2002 represented a minimum of 
livestock population in the watershed, when considering the record of swine and cattle back to the 
1950s. Overlying the livestock population from Figure 10 in the draft PMR with the trend in DRP 
concentrations from Figure 5 shows that while livestock population continues to increase, the DRP 
concentrations have remained stable since approximately 2006. This does not establish a clear 
correlation between the increasing livestock population and DRP concentrations in the Maumee River. 
One likely reason for this is that phosphorus supplied by commercial fertilizer has declined, highlighted 
in both ODA’s and EWG’s analyses. There are several reasons why commercial phosphorus fertilizer use 
has been declining but manure use by farms which are adding new or expanding livestock operations 
plays a role. When adding in the additional variable of rising yields for agronomic crops, more 
phosphorus is removed from the watershed than is applied via commercial fertilizer and manure.  
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Increasing concentration of livestock facilities takes two forms: 1) individual facilities with increasing 
numbers of livestock and 2) increasing numbers of individual livestock facilities regionally. The EWG 
(2022) report evaluated the current community of livestock facilities for the whole WLEB, extending 
beyond Ohio and the Maumee River watershed. In this analysis they highlighted that 116 facilities (of 
2,519 total) would need to transport manure further than three miles and 55 would need to travel 
further than five miles. This represents 5 percent and 2 percent of livestock facilities, respectively. These 
facilities are generally described as creating manure ‘hot spots’ in the report. A copy of the map showing 
how the analysis identified these hot spots is included below. For these hot spots, EWG identified fields 
that would be required around livestock operations moving radially until all manure nutrients were 
utilized. Large orange circles identify areas where facilities might be required to transport manure 
further for agronomic utilization. On the map below, five areas within Ohio’s portion of the Maumee 
watershed are highlighted with green circles because they contain facilities that may need to transport 
manure further than three or five miles. From this map, Ohio EPA makes the following observations 
about potential hot spots of manure utilization:   

• More information is available for several areas because they are influenced by one or two large 
CAFOs/CAFFs. These facilities have permits and oversight for manure application from ODA. In 
those permits, facilities identify fields where manure will be utilized which often includes fields 
that are further than three to five miles from the facility. This is true for four-of-five of the 
circles highlighted. 

• Poultry facilities in general do not have the same constraints applied in the analysis. It is 
common for these facilities to sell manure competitively to replace commercial fertilizer if there 
is not a local need. The analysis should consider the impact of the larger distances that poultry 
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litter is transported. This influence is reflected both with permitted CAFO/CAFF operations and 
smaller poultry operations. Small poultry operations are more common near the southern 
border of the watershed. 

Overall, within Ohio’s portion of the Maumee watershed, the issues relative to manure transport are not 
widespread. Where they were identified in EWG’s 2022 analysis there are additional factors that should 
be considered relative to the individual facilities or regions where hot spots were identified. The most 
common is the presence of large CAFO/CAFFs, which are actively managed through manure 
management requirements of ODA-DLEP. The source assessment seeks to put the many sources of 
phosphorus in the Maumee watershed into context of their appropriate scale. During the review of 
watershed sources in the source assessment, Ohio EPA did not find any single source that has clearly led 
the rise of DRP in the Maumee watershed, including manure. The information in the source assessment 
supports an implementation strategy that encompasses improving manure management, as it does play 
a role in the overall loading reduction strategy, but we must be cognizant of its relative impact on the 
larger nutrient load. 

 

• Appendix 1 contains many flawed assumptions that should be corrected. 

Response: After reviewing the comments, the following corrections and additions were made to 
Appendix 1: 

• Added clarification on how manure phosphorus concentration was estimated. 
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• Made corrections to 2002 animal unit and manure phosphorus (P) numbers – cattle and swine 
were lowered due to an error discovered in one county proration calculation used for 2002. 

• Expanded analysis to six livestock types – adding pullets and disaggregating cattle. 
• Converted the display of animal unit growth from a figure to a table to include more data and 

calculations. 
• Converted the display of manure P generated from a figure to a table to include more data and 

calculations. 
• Total manure P generated was revised from 5,200 MT to 5,300 MT. As a result, the crop need 

supplied by manure increased from 22 percent to 23 percent.  

Comment 2.3 (U.S. EPA): 2nd paragraph beneath Fertilizer contribution to phosphorus pollution 
heading: EPA recommends that OPEA clarify what “direct discharge(s)” of fertilizer means. Not all 
readers will understand that runoff from fields might not be considered as a “direct discharge”. Given 
the high visibility regarding CAFOs and animal operations, suggest being very clear on terms and 
definitions. How is it known that direct discharges are a negligible proportion of the overall loading? 

Response: Additional clarification was added regarding what a direct discharge of commercial fertilizer 
would be and how this is different from losses in agricultural stormwater. Please see response to 
comment 2.2 for additional discussion on the role these illicit events play in overall loading.  

Comment 2.4 (TMACOG): Agricultural Row Crop Fertilizers (commercial and manure) 

• The strategy should include development of processes that allow for more efficient 
transport of manure as fertilizer to watersheds where inputs are lower and nutrients are 
needed. 

Response: Please see response to comment 1.10. 

• This approach assumes that all manure is treated as fertilizer and does not provide 
mechanisms to address illegal manure discharges through tile drains or overapplication. In 
watersheds with high nutrient inputs due to manure, the NPS focus will have little impact 
when manure inputs need to be controlled through regulatory mechanisms. This section 
should discuss how OEPA/ODA plan to use regulatory mechanisms to ramp up detection 
and enforcement of over application and illegal manure discharges that does not rely on 
nuisance reporting and SWCD follow-up. 

Response: See response to comment 2.2. 

Comment 2.5 (TMACOG): P. 13 – “After September 30, 2017, any individual in Ohio who applies or 
supervises the application of a commercial fertilizer to more than 50 acres of agricultural production 
grown primarily for sale is required to be certified by ODA under the rules in Ohio Administrative Code 
(OAC) 901:5-4-02.” 

• Does this requirement only apply to commercial fertilizer? Is there a similar certification 
requirement for manure fertilizer? If so, state it here. If not, also state that this is a regulatory 
gap. 
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Response: The section where this statement is cited from provides an overview of the requirements for 
agricultural operations utilizing commercial fertilizer and manure. This specific statement is referencing 
the authority of ODA Division of Plant Health to require certification for commercial fertilizer. Prior to 
the implementation of this rule, ODA DLEP and the Division of Soil and Water Conservation already had 
requirements for manure utilization by agricultural operations.  

ODA DLEP does require certain individuals in the state to be certified to manage manure (see Ohio 
Revised Code 903.07 and Ohio Administrative Code 901:10-1-06). In summary, any individual that land 
applies, transports, or otherwise manages 4,500 dry tons of solid manure or 25 million gallons of liquid 
manure is required to be a Certified Livestock Manager. Additionally, at least one individual on staff at a 
Major Concentrated Animal Feeding Facility involved in the management of manure must be a Certified 
Livestock Manager. Certified Livestock Managers who apply manure must do so in accordance with 
ODA's land application rules (see OAC 901:10-2-14) and will be inspected by ODA annually for 
compliance.  

Comment 2.6 (TMACOG): P. 14 – “The analysis (ODA 2021) estimates that 5,100 metric tons (MT) of 
manure phosphorus were produced in the Maumee watershed in Ohio in 2017. Combining that 
estimate with an estimate of crop removal shows that manure phosphorus produced supplies 
approximately 22 percent of the crop need in the Maumee watershed in Ohio.” – 

• These estimates do not account for available cropland within the financial limits of 
transporting animal manure. EWG 2022 states “Since manure is expensive to transport, most 
is applied to cropland within 5 miles of animal feeding operations…. When assessing the 
availability of land for manure spreading by watershed, in 12 percent of subwatersheds, or 50 
of 428, at least half the cropland in the subwatershed was required to avoid manure 
phosphorus overapplication between 2015 and 2020. In nine watersheds, more than 90 
percent of the cropland was required. The most distinct of these livestock operation hot spots 
are located near the outer edges of the WLEB.” 

Response: Please see response to comment 2.2. 

Comment 2.7 (TMACOG): P. 17 – Regarding discharges of manure through tiles the PMR states “… 
these discharges do occur and cause local disturbances but are a small contribution to the overall load 
when compared to other sources” 

• This statement cannot be made with any confidence, is misleading, and should be removed 
from the PMR. The state of Ohio, through its complaint-driven enforcement system, has not 
documented discharges through tiles well enough to state that they only cause “local 
disturbances” or that they are only a “small contribution to the overall load”. The PMR should 
state that the contributions of manure phosphorus through tile drains are unknown and 
include a plan and timeline for identifying the actual contributions of these illegal 
unpermitted discharges. 

Response: See response to comment 2.2.  

https://codes.ohio.gov/ohio-revised-code/section-903.07
https://codes.ohio.gov/ohio-revised-code/section-903.07
https://codes.ohio.gov/ohio-administrative-code/rule-901:10-1-06
https://codes.ohio.gov/ohio-administrative-code/rule-901:10-2-14
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Comment 2.8 (U.S. EPA): p. 16, 1st paragraph beneath Fertilizer contribution to phosphorus pollution 
heading: This paragraph discusses phosphorus entering stream networks – is this both chemical and 
manure, or just chemical? 

Response: The edge of field data examined by Christensen et al. (2016) includes fields that use both 
commercial fertilizer and manure. The statement is specifically addressing losses via agricultural 
stormwater – not inadvertent discharges. This statement is made broadly about agricultural fertilizers 
which includes both sources. The first statement was revised to make it clear that both were included.   

Comment 2.9 (U.S. EPA): p. 36, paragraph beneath Figure 19: The last sentence reads, “…point sources 
contribute a similar proportion of phosphorus as manure fertilizer sources.” and potentially highlights 
why the splitting of fertilizer into direct and legacy phosphorus sources may be misinterpreted. This 
could imply that point sources and manure are not really significant sources, and thus, make 
implementation of phosphorus source controls more difficult. It seems that manure inputs contribute 
not only to the direct sources of phosphorus to the system, but also slow phosphorus loss/reduction 
from the legacy phosphorus “pool” within soils of the basin. 

• It seems that in this last sentence of the paragraph beneath Figure 19, OEPA is 
summarizing an argument from the Kast et al. (2021) study and not making a definitive 
statement regarding the proportion of phosphorus from point sources vs. phosphorus 
contributions from manure? 

Response: There is no intent to make control of any sources more difficult. The sentence in question was 
only summarizing the point made by Kast et al. (2021) regarding the similarities to the magnitude of load 
contributed from point sources and the “active” manure fertilizer. Please refer to the paper for more 
details.  

Comment 2.10 (U.S. EPA): 4th paragraph beneath Fertilizer contribution to phosphorus pollution 
heading: Manure overapplication from CAFOs/CAFFs is noted as not being widespread in fields 
controlled by CAFO/CAFFs. It would be important to note the areas which are typically controlled by a 
CAFO – do most CAFOs control the land their manure is spread upon? What about the smaller non-
CAFO designated facilities, do those facilities control the lands where manure is spread? It is also 
unclear where in Section 2.3 there is further discussion on the critical source areas regarding CAFOs 
and manure spreading. 

Response: The paragraph has been revised to better reflect the nuance of the study. It is now linked to 
Section 2.2.1.2 (Agricultural Soil and Legacy P) instead of Section 2.3. This section discusses elevated 
losses at the edge-of-field rather than watershed scale when soil phosphorus levels are elevated. 

Comment 2.11 (U.S. EPA): p. 19: There are a number of percentages noted on this page; some seem to 
imply differing messages. For example, the first paragraph notes that SWAT modeling noted that 
commercial fertilizer contributes an average of 58% TP and 42% DRP to Maumee Bay, and manure 
contributes 12% and 8% respectively. However, the last paragraph notes that the delivery ratio of 
phosphorus for commercial and manure fertilizer is 3% and 1%, which may imply that despite the 
predominance of fertilizer use, little is getting to Maumee Bay. While these are two different statistics 
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(load vs ratio), it could be misinterpreted that these sources do not contribute to the problems in 
Maumee Bay. 

Response: Delivery ratios are defined in the PMR as, “how much of the fertilizer applied to row crops is 
exported and delivered to the mouth of the Maumee River”. The main point of the discussion regarding 
delivery ratios from Kast et al. (2021) is that commercial and manure fertilizer sources had similar 
delivery ratios; approximately 3 percent for total phosphorus and 1 percent for DRP. The comment does 
highlight an important fact, a small loss of the applied phosphorus is a big part of the problem.  

Comment 2.12 (LEW): The report does not assess the ongoing fact that commercial phosphorus P use 
is decreasing – some years ago by 40%.  This huge source reduction is not discussed in the report. 

Response: Ohio EPA has identified a trend of reducing commercial P use in the watershed since the early 
2000s. Through collaboration with ODA, Ohio EPA continues to evaluate this trend in the Maumee 
watershed. Figure 14 shows this trend since 2007 when data was available from ODA’s Division of Plant 
Health. Please note that this figure was revised from the draft PMR due to updates to Appendix 1. 

Comment 2.13 (LEW): Section 2.2.1.1 Headlines commercial and manure but then in the discussion 
manure is listed as an organic fertilizer – manure is manure period.  Its reuse can be as a fertilizer. The 
critical level for soil P is 20ppm.  This report should say that the 20 ppm and 40/50 ppm should be the 
limiting factor for manure applications.  This section ‘timing’ appears to say both have the same 
considerations – not true.  Commercial P cannot be applied and if no need no purchase necessary.  But 
manure is continually generated with finite storage capacity and must be gotten rid of.  This reality 
must be addressed. This section should also state that field tiles, especially with liquid manure, are 
direct pathways to streams. 

Response: Ohio’s nutrient management standard requires that manure be utilized as agronomic 
fertilizer. Manure application is not immediately prohibited if soil test levels are elevated but there are 
additional requirements to facilitate drawdown of phosphorus from agricultural soils. Manure 
represents a fraction of the phosphorus needed to replace what is removed annually through crop 
harvest. Improving the use efficiency of manure is also agronomically advantageous because it reduces 
the amount of commercial fertilizer needed for purchase. Management differs for manure and 
commercial fertilizer, but they share a common need – supplying the nutrients necessary to maintain 
agronomic crops.  

Page 16 of the draft PMR includes discussion about how preferential flow paths to field tiles are an 
important consideration for nutrient management. Managing these flow paths so discharges to streams 
do not occur is part of the expectation for managing liquid manure. If management standards are not 
followed the operation is liable for discharges that occur.  

Comment 2.14 (LEW): Figure 44 needs to break out commercial fertilizer and manure. 

Response: Implementation opportunities for agricultural nutrient management identified on Figure 44 
are targeted at both commercial fertilizer and manure.  
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Comment 2.15 (AGL, OEC): The rise in livestock numbers in the Maumee is concerning and will 
negatively impact our ability to develop an accurate picture of P loading sources as we seek to meet 
water quality targets in the forthcoming TMDL. Full comment letter is included as Attachment 5.   

Response: See response to comment 2.2. 

Comment 2.16 (AGL, OEC): Manure is not spread uniformly across the watershed and overapplication 
of manure does occur. Full comment letter is included as Attachment 5. 

Response: See Response to comment 2.2. 

Comment 2.17 (AGL, OEC): Manure application does not result in a 1:1 offset in use of commercial 
fertilizer. Full comment letter is included as Attachment 5. 

Response: See response to comment 2.2.  

Comment 2.18 (LEW): Missing in the document is reference to and consideration of the facts and 
recommendations in the following (The Wisconsin TMDL assessment of SWAT and manure is leaps 
and bounds better than anything in this Maumee Lake Erie TMDL) and China’s requirement for 
treatment of manure and limiting animals in a watershed needs to be discussed and considered along 
with the Maumee DRP CAFO facts in the Meyer, Raff, Porter report:   

• Remotely Sensed Imagery Reveals Animal Feeding Operations Increase Surface Waterbody 
Concentrations of Dissolved Reactive Phosphorus, Andrew Meyer, Zach Raff, Sarah Porter, 
April 25, 2022.    

• Confronting our Agricultural Nonpoint Source Control Policy Problem Kurt Stephenson, 
Leonard Shabman, James Shortle, and Zachary Easton  

• POLICIES AND REGULATIONS FOR PROMOTING MANURE MANAGEMENT FOR SUSTAINABLE 
LIVESTOCK PRODUCTION IN CHINA: A REVIEW 2021 Sha WEI1, Zhiping ZHU1, Jing ZHAO2, David 
R. CHADWICK3,4, Hongmin DONG1  

• Northeast Lakeshore TMDL: Estimation of manure and associated phosphate spreading for the 
development of a SWAT watershed model Wisconsin Department of Natural Resources, 
Bureau of Water Quality September 18, 2020 

Response: The Raff et al. (2022) reference is acknowledged in the PMR, but the remaining references 
were not incorporated into the report because they either are not reflective of the conditions in the 
Maumee watershed or are speculative about the impact of policy changes. TMDLs are not policy tools so 
the TMDL implementation plan will utilize tools and authorities that are in place. As the TMDL is 
implemented, future policy discussions and changes may occur and will be incorporated into the 
implementation strategy as part of the adaptive management approach. 

• Raff et al. (2022): please see response to comment 2.2.  
• Stephenson et al. (2022): The reference is a discussion of nonpoint source policies and impacts 

in that focused on the Chesapeake Bay watershed. The PMR includes details about the policies 
that manage nonpoint sources in Ohio’s portion of the Maumee watershed.  

• Wei et al. (2021): The article discusses a scenario that is a stark contrast to the Maumee 
watershed: “The livestock sector has developed very rapidly in China during the last two decades 
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in response to the increasing demand of animal-sourced food. This development has created a 
manure nutrient surplus at the farm and regional levels, especially as a result of concentrations 
of large landless livestock farms which import feed from elsewhere.” (emphasis added) This is 
unlike the Maumee watershed which removes more phosphorus from grain production than 
manure phosphorus from livestock can replace. Improving manure management in the 
watershed is part of the implementation framework but the decoupling of feed production and 
the livestock industry observed in China is not the baseline for the Maumee watershed. 

• Wisconsin Northeast Lake Shore TMDL SWAT model: The PMR focuses on sources of 
phosphorus in the Maumee watershed. After reviewing the development of the Northeast 
Lakeshore Soil and Water Assessment Tool (SWAT) model, the scheme was similar to how Kast 
et al. (2021) parameterized a Maumee River watershed SWAT model to incorporate manure 
use. That resource is referenced in the source assessment. 

Comment 2.19 (LEW): Facts not included in the PMR:  

1. ODA estimates an 88% increase in animal units from 2002 to 2017.  
2. The estimated 5,100 metric tons of manure phosphorus produced in Maumee watershed 

in Ohio would supply <20% of the annual crop removal in the 2.3M acres of cultivated 
cropland.   

3. As manure phosphorus application has increased, commercial fertilizer application has 
decreased proportionally.   

4. The average soil test phosphorus levels in the region are also declining (Dayton, 2020).  
5. “commercial fertilizer rates are gradually declining, Over the same time period, 

phosphorus production rates from animal manure in the Maumee increased by 67 
percent. When summing the two nutrient sources, we do not see an overall increase in 
phosphorus production in the Maumee but rather a shift in the relative contribution of 
the major agricultural sources.” (Environmental Working Group, 2019)  

Response: These items are included in the draft PMR. 

6. There is no information on legacy phosphorus and whether the source is commercial 
fertilizer or manure.  

Response: More detail from the citied research on this subject has been added to the final PMR.  

7. While ODA is paying via H2Ohio $60 per acre to haul dairy and hog manure and $30 an 
acre to haul poultry manure farther from the barns to reduce excess P being applied near 
the barns, none of these facts, information etc. in stated in the development of the PMR.   

Response: Current H2Ohio practices promote the incorporation of manure and provide a cost share 
incentive of $35/ac for poultry manure and $60/ac for all other manure applications. A similar cost share 
incentive is offered for subsurface phosphorus placement of commercial fertilizer. Current research 
shows that regardless of fertilizer source, incorporating the phosphorus into the soil profile reduces the 
risk of losses from subsequent runoff events.  

8. Research, “Remotely Sensed Imagery Reveals Animal Feeding Operations Increase Surface 
Waterbody Concentrations of Dissolved Reactive Phosphorus” results that show as 
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concentrated animal feeding operations and manure increase, DRP runoff increases are 
not referenced or incorporated in the PMR results. 

Response: See response to comment 2.2. 

3. Comments on Legacy Phosphorus 
Comment 3.1 (TMACOG): Research of soil health practices should be considered along with legacy or 
high phosphorus loss data to identify BMPs that increase P retention and utilization by crops. 

Response: There is much ongoing research in Ohio to evaluate the impact of management practices on 
phosphorus loss. One of the foundational efforts is a network of edge-of-field monitoring sites that help 
evaluate the efficacy of individual management practices. That network includes fields with high 
phosphorus losses and practices that improve soil health are evaluated (e.g., cover crops, crop rotation, 
etc.). This research is used to inform both federal and state implementation agencies as practices are 
incentivized for implementation.  

Comment 3.2 (U.S. EPA): EPA requests additional discussion regarding the nature of “legacy” 
phosphorus, how it is defined, and how it can and will be addressed. 

Response: Legacy phosphorus is discussed within the source assessment. Ohio EPA acknowledges that 
various researchers and government entities have used the term to describe different phenomenon and 
that is reflected in the summary of published research. The final PMR (Section 2.2.1.2) has been updated 
to more clearly outline the various ways the term “legacy” is used by different research projects. Some 
studies consider any soil phosphorus leftover after fertilizer has been fully assimilated into the soil, a 
process that is typically less than three months, as “legacy”. Other researchers constrain this definition 
to elevated soil phosphorus. Nothing makes one definition more accurate than the other and legacy 
pools fitting both definitions are important. The source assessment also shows us that soils with high 
soil test levels are not common in the watershed (Dayton et al., 2020). Legacy soil phosphorus fitting 
both definitions require additional management. In Section 5.3.1.1 (page 107) of the draft PMR there is 
discussion about how specific implementation actions address legacy phosphorus. 

4. Comments on Model Verification 
Comment 4.1 (Peter Hess): Mr. Hess’s comments on model verification are included in full as 
Attachment 1. Within those comments the following specific comments were highlighted: 

• Using the example of purchasing a suit. Either fix the problem or don’t purchase the suit. 
• During most important years, when there is a high loading of phosphorus, the Ohio EPA model 

has the lowest correlation between predicted and observed phosphorus outflows 
• Verification of the modified nutrient mass balance model will be a challenging task as 

articulated by the points contained in Section 2 of the draft PMR. 
• The delivery of TP/DRP from the land to the watershed is a complex process and those 

complexities are not represented in the Ohio EPA modified nutrient mass balance model. 
• The question is not only whether the model meets the validation test, but also whether the 

model is meeting the test of providing proper direction or should be discarded, replaced, or 
repaired. 
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• The lack of quality data inputs that force broad assumptions are the primary problem with the 
Ohio EPA modified mass balance model. 

• Recognizing this proposal is not a perfect solution, the use of a “tailor” to adjust the modified 
nutrient mass balance model is needed. 

Response: The model verification has been revised from the draft PMR to better improve its utility in 
evaluating model error as it affects the allocations in the TMDL. The mass balance model used to 
develop the Maumee Watershed Nutrient TMDL adjusts the total phosphorus export using a 
relationship between yields for three different land uses, and regional streamflow variability.  

The model verification examines the modeled loads at upstream gages to evaluate how using these 
factors affects the accuracy of the mass balance model to predict loads for unmonitored areas. This is 
useful when considering the error in the TMDL modeled load downstream the Waterville monitoring 
station, since it is not constrained by observed loads. This revised verification improves the link between 
model error and the margin of safety, explained further in the response to comments on the margin of 
safety and in additional updates to the draft PMR. 

The commentor extensively examined the impact of the model to predict loads based on timing and 
high flow. These concerns do not impact the model’s predictive capacity because the model evaluates 
loading based on seasonal totals. Ohio EPA acknowledges that there are additional events/factors that 
impact load delivery, but these do not impact the ability of the model to develop accurate allocations.  

Comment 4.2 (TMACOG): TMACOG questions the accuracy and relevance of the results reported in 
the PMR given the lack of detail for the load allocations for the reasons discussed throughout section 
3. 

P 93 - “The overall objective of this verification is to compare the mass balance methods used for the 
existing (spring 2008) entire Maumee basin to several subwatershed monitoring gages.” 

• Ohio EPA should also clearly explain that this validation exercise does validate the accuracy of 
the methods for calculating load allocations and wasteload allocations. It appears that 
validation of the methods used to calculate LAs and WLAs has not been done in the PMR. 

Response: Please see response to comment 4.1. 

Comment 4.3 (AGL, OEC): The PMRs use of assumptions and proration in place of detailed, available 
data undermines its ability to accurately estimate wasteload allocations (WLAs) and load allocations 
(LAs). The lack of accuracy also diminishes the ability to determine necessary approaches and 
strategies to achieve the needed load reductions by all sectors over time. (See Attachment 5 for full 
comment letter) 

Response: Please see response to comment 4.1 

5. Comments on Margin of Safety (MOS) 
Comment 5.1 (U.S. EPA): pp. 88-89, Section 3.6, Margin of Safety: The text mentions that, 
“…conservative assumptions are made through TMDL development and implementation.” What are 
the specific conservative assumptions used in the report? These assumptions must be explicitly 
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identified, and a detailed discussion of why they are conservative (i.e., what effect did the assumption 
have on the loading calculation, or what effect did the assumption have on reduction efforts, etc.?). 

• Are there any conservative assumptions used in the Annex 4 target development, or the 
modeling effort?  

Response: Ohio EPA acknowledges that the conservative assumptions used in developing this project 
need to be stated more plainly. The following information has been added to the final PMR. Based on 
this information, the 3 percent of explicit MOS is not altered in the final PMR. 

- Ohio used a conservative value for associating bloom density with toxicity in its method of 
assessing Lake Erie’s recreation use due to HABs. The value of 20,000 cells/mL used for the 
impairment assessment would not be expected to exceed toxicity thresholds for bathing waters 
but maintaining thresholds below this level prevents formation of scums where toxins can be 
concentrated.  

- The following two sub-bullets explain that the water quality targets were developed using 
detailed modeling and have been tested empirically. These can be considered part of the 
implicit MOS because they provide a high degree of confidence that the targets will lead to the 
desired ecosystem response.  

o Multiple models were used to derive the phosphorus target that will manage Lake Erie’s 
HAB size. This work was carried out and published by a binational group of experts and 
reviewed by an external extramural science advisory board to the United State federal 
government.  

o In recent low flow years (2004 and 2012), loads were consistent with the phosphorus 
targets and resulted in HABs of an acceptable size. This empirical evidence adds 
certainty to the modeled targets.    

- The mass balance model is based on loads calculated from high quality sampling data. Three 
water quality samples are taken every day at the Waterville location. Depending on if the stream 
flow is changing on a given day, one, two, or all three samples are analyzed. The calculated loads 
also use streamflow data from USGS. This federal agency sets and implements the highest 
standards for stream gaging. This results in low uncertainty in the amount of TP passing through 
Waterville. Additional detail evaluating the quality of these measurements was added to the 
final PMR. 

- The wastewater treatment plants are also monitored at a high frequency. Large facilities 
representing the majority of the load in this category are sampled several times per week. These 
plants are required by their permits to have high standards for their water quality and flow 
volume monitoring.  

- Mass balance model is intrinsically conservative because it is indexed to monitored data and is 
not using watershed characteristics to predict loads. 

- Wet weather and household sewage treatment loads are estimated using robust methods that 
Ohio has published in several iterations of our nutrient mass balance report.  

- The phosphorus data used to calculate the TMDL will continue to be tracked and will ensure 
environmental response is not overstated based on BMP implementation.  
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• Explicit MOS: Why is 3% considered appropriate for the MWN TMDL? A detailed 
discussion, perhaps highlighting the significant data source at Watertown as well as other 
monitoring efforts, the SWAT modeling in progress that will provide more detailed 
analysis of loading and impacts, and any other work that will further refine the data 
should be considered and discussed when developing the MOS. 

Response: The relationship between the targets and environmental response is covered well by implicit 
conservative assumptions discussed above. There is error associated with estimating the load 
downstream of the Waterville monitoring station for the purpose of TMDL calculations. Following the 
comment period, the model verification was revised to better elucidate this error. That would result in 
3.4 tons or around 0.5 percent of the total TMDL load. The final PMR includes updates to the model 
verification and margin of safety discussing these changes. 

• In Section 4.2, 11.1 MT are noted as “unassigned” in the allocations. Can those 11.1 MT be 
used as MOS? That would raise the MOS to 4.8%. 

Response: The 11.1 metric tons of total phosphorus that is unassigned at the Waterville monitoring 
location is due to the geographic nature of where the monitoring occurs. A greater proportion of 
wastewater treatment plant load is discharged downstream of Waterville relative to the amount of 
watershed area compared to upstream of Waterville. That load is fully allocated by the time the river 
flows to at the mouth of the Maumee River and is therefore only unassigned when summarizing at 
Waterville. Ohio EPA included the summary of allocations at the Waterville monitoring location because 
early discussions with U.S. EPA indicated that they wanted to ensure that TMDL allocations were 
protective of the Annex 4 total phosphorus target that was developed for that location. Ohio EPA 
acknowledges that the concept of showing allocations at an upstream location is difficult to understand. 
The final version of the PMR has removed the demonstration of these allocations. It has been replaced 
with a statement that the allocations are protective of the Annex 4 total phosphorus target at 
Waterville. Removing this material does not change the allocations in any way. It is only being done to 
help clarify this point.   

Comment 5.2 (Peter Hess): Mr. Hess’s comments on the Margin of Safety are included in full as 
Attachment 2. Within those comments the following specific comments were highlighted: 

• The proposed MOS value of 3% does not account for the overwhelming lack of knowledge 
concerning the relationship between load and wasteload allocations and water quality. 

• The determination of a MOS value of 3% in the draft PMR is not founded in science and is too 
low. 

Response: Please see responses to comment 5.1. 

• The use of a HUC-12 specific TP/DRP loading factor rather than a basin wide loading factor can 
increase the calculated loading by a factor of two, three or more, depending on the 
concentration of animal feeding operations and the associated D/U. This example reinforces 
the need for HUC-12 specific loading data and the need for a high MOS until such data is 
obtained and included in the PMR. 
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• The use of a basin wide loading factor in the draft PMR §3.3.5.1 and DAP 2020 is contrary to 
science, and the findings of §2 of the draft PMR. 

Response: The TMDL is tabulated at the scale of the Maumee watershed as a whole. The TMDL does not 
attempt to estimate loads at the HUC12 scale for the purpose of allocations and therefore error in the 
model’s capacity to predict loads for an individual HUC12 are not a factor is establishing a MOS.  

• It would be well served for the Ohio agencies, in order to comply with US EPA guidance, to 
develop a speciated and weighted MOS for the 10 elements in Tables 26 and 27 which can be 
applied to Table 25. This action will be beneficial in reducing future uncertainty in the 
PMR/TMDL process 

Response: The mass balance model is constrained by high quality monitoring data at the Waterville 
monitoring site. Following the conservative mass balance scheme more than 80 percent of the TMDL is 
within the load allocation (LA). Since the loading information used to determine the LA is directly 
measured the uncertainty with the determination is minimized. 

The remaining load is broken into components of the wasteload allocation (WLA), of which two-thirds is 
allocated to non-stormwater individually NPDES permitted facilities. The loading estimates for these 
facilities are similarly based on high quality monitoring data. The allocations for the other components 
of the WLA are less precise but represent one-third of the WLA and less than 4 percent of the total 
TMDL. Marginal errors in the precision of estimating the relative contribution of individual components 
of the WLA which makes up a small percentage of the overall load does not justify a large MOS. An 
explicit MOS is still utilized to capture additional error not accounted for in these conservative 
calculations (discussed in response to comment 5.1). 

• A MOS value of between 10-15% applied to LA is appropriate due to absence of data, showing 
a distinct lack of knowledge concerning the relationship between load and waste load 
allocations and water quality through the avoidance of collecting NPS data. 

• Actions such as collection and use of spatial and temporal AFO location and manure-based 
D/U data in a scientific manner may be able to reduce the MOS value. In the meanwhile, it is 
prudent for the Ohio EPA to meet US EPA guidelines and use a realistic-conservative (10-15%) 
MOS. 

Response: The principal basis of recommending 10-15 percent applied to the LA is rooted in a conclusion 
contained in a draft paper by Raff et al. (2022). The Raff et al. (2022) research is not an analysis of error 
in the model used to develop the allocations. Rather, the paper focuses on the contributions of one 
source of phosphorus, manure from animal feeding operations. The contribution of manure phosphorus 
is fully captured in the LA because it contributes phosphorus to the pour point used in the mass balance 
model.   

• The comment letter addressed 21 points in the PMR where uncertainty was discussed or 
knowledge gaps were identified, specifically highlighting: “Of greatest importance is point 21, 
derived from the independent engineering and technical consultants’ statements contained in 
Appendix 2, that the proposed H2Ohio voluntary BMP abatement tactics are insufficient to 
achieve the Annex 4 target.” 
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Response: These points largely speak to a lack of certainty to the absolute contribution between the 
many individual components in the load allocation and the exact path to achieving the prescribed 
reductions. However, they do not reflect the uncertainty in the estimation of the overall load allocation.  

Comment 5.3 (OFBF): Table 25 on page 92. Why wasn’t the total available spring season phosphorus 
load (631.3 MT, see page 88) allocated at the Waterville monitoring station? Why the added 1.75% 
(11.1 MT) hidden margin of safety? 

Response: Please see response to comment 5.1.  

Comment 5.4 (U.S. EPA): p. 93, Section 4.3: This information should be considered when determining 
the adequacy of the MOS and much of this information should also be summarized within the MOS 
discussion of Section 3.6. Demonstrating that the model and calculations are conservative can be used 
to determine/support how much MOS is needed in a TMDL. This is likely something we will need to 
discuss further. 

Response: The model verification section was revised and is now linked to the MOS discussion. 

Comment 5.5 (OFBF): The phosphorus allocation analysis includes an explicit margin of safety of 3 
percent. Which of the specific TMDL allocations was reduced to accommodate the 3 percent margin of 
safety? 

Response: The MOS was reserved from the total TMDL, and then other sources of phosphorus were 
allocated as outlined in the PMR. 

Comment 5.6 (ELPC): The PMR’s 3% “Margin of Safety” is arbitrary, unsupported, and well below what 
is required. 

Response: See response to comment 5.1. 

Comment 5.7 (AGL, OEC): The margin of safety is arbitrarily low and does not account for uncertainty 
within the watershed. (See Attachment 5 for full comment letter) 

Response: Please see response to comment 5.1. 

Comment 5.8 (TMACOG): The methods used to assign a 3% explicit margin of safety are unclear. 
Please provide an explanation or rationale. TMACOG also suggests that OEPA widen the explicit 
margin of safety to account for what is currently unknown about animal operations (combined with 
an accounting of what we do know). On the surface, a larger margin of safety may look daunting, but, 
in fact, it will illustrate that data gaps exist and will provide a foundation upon which research and 
data gathering efforts can be built. OEPA states that the TMDL is an adaptive document that will be 
updated as more information is known about P contributions. Setting a larger margin of safety to 
account for the unknowns should be acceptable and expected within Ohio EPA’s stated adaptive 
management framework. 

Response: Please see response to comments 5.1 and 5.2.  

Comment 5.9 (Maumee Coalition): According the 1991 EPA Guidance for Water Quality-based 
Decisions: The TMDL Process, the TMDL must include a margin of safety (“MOS”). However, the TMDL 
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is not required to have both an explicit and implicit margin of safety. Given the significant level of 
conservatism associated with the implicit margin of safety in the PMR, the inclusion of an additional 
three percent explicit margin of safety is not warranted. The significant implicit MOS arises from, inter 
alia, the very conservative assumptions that (1) all phosphorus discharged into the Maumee River and 
its tributaries is transported to Lake Erie and, (2) all point sources are always discharging at their 
maximum permitted flow. Accordingly, the explicit MOS should be eliminated. 

Response: Updates to the final PMR explain that even with the substantial implicit MOS a modest 
explicit margin is required. Please refer to the report updates and other responses in this section for 
more detail.  

6. Comments Allowance for Future Growth (AFG) 
Comment 6.1 (ELPC): The PMR fails to include an allowance for future growth in livestock numbers. 
The comment letter is included in full as Attachment 4. 

Response: The PMR contains a detailed discussion about the amount of manure phosphorus associated 
with livestock in the Maumee watershed. Currently just over 20 percent of the watershed’s agronomic 
phosphorus need is supplied by manure. This information showed a clear trend in livestock increases 
and associated manure phosphorus from a historic minimum in 2002. However, it would be 
inappropriate to use this information to project future growth. For example, most of the increase in 
manure phosphorus from 2012-2017 was due to the addition of two permitted egg laying facilities. Since 
2017, ODA has not issued a permit to any additional large egg laying facilities in the watershed. 
Therefore, it would not be reasonable to use this increase between 2012 and 2017 to inform a trend 
projection for future manure phosphorus. Also, with recent disruptions to multiple supply chains, ODA 
DLEP has seen a drop off in permit applications for permitted swine operations which had continued to 
increase between 2017 and 2020. The methods used to estimate manure phosphorus can be repeated 
when the 2022 census of agriculture is released in early 2024. This will serve as a means to track growth 
through time. 

The need to reserve explicit load for a shift in fertilizer phosphorus sourced from manure is minimized 
due to the way it is accounted for in the TMDL’s load allocation. The TMDL load allocation groups all 
nonpoint sources of phosphorus including that originating from commercial fertilizer and manure. The 
load allocation is not expressed with a level of detail to prescribe the proportions of reductions for the 
various sub-nonpoint sources. If new land uses (such as new or expanding livestock facilities) start 
operation in the watershed, they are expected to attain the same level of phosphorus control as the 
existing land use.  

Comment 6.2 (TMACOG): This section discusses allowances for human population growth and 
development in the watershed, but given the relatively flat population growth rates it may not be the 
most important growth factor for phosphorus contributions in this TMDL. There is, however, continual 
pressure on the landscape’s ability to assimilate more nutrients from animal agriculture in a cost-
effective way. Ohio should account for the anticipated future expansion of animal agriculture within 
both the point source waste load allocations (refer to the comment regarding the need to include 
permitted animal operations in the WLA) and the NPS load allocations to account for manure 
discharges from both facilities and manure applications. Conducting this exercise and including the 
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allowance for the expansion of animal operations will set a framework for planning and decision-
making regarding the current and future expansion of animal agriculture in the Maumee River 
watershed. 

Response: Please see response to comment 6.1. Further, Ohio EPA expects future CAFOs to be designed 
and operated as the existing facilities in the watershed. That is, facilities that do not propose to 
discharge and are not designed to discharge. As such, no future growth is needed within the WLA to 
account for the expansion of animal agriculture. The final PMR has been added to reflect this 
consideration for growth. 

Comment 6.3 (NEORSD): NEORSD requests clarification of the statement that "new or upgrading 
major wastewater treatment plants to meet an individual monthly total phosphorus concentration 
limit of 0.5 mg/L." Specifically, NEORSD requests the rationale behind a standard and default 0.5 mg/L 
permit limit for new or upgraded facilities. NEORSD also requests clarification on the term 
"upgrading." Rather than imposing an automatic, one-size fits-all limit, NEORSD requests that Ohio 
EPA revise the draft PMR to consider a facility's capabilities and characteristics on a case-by-case basis 
to determine the appropriate water quality related effluent limitations including consideration of 
technical feasibility and economic reasonableness for new or upgraded facilities. 

Response: While Ohio EPA has not evaluated precise costs for individual facilities on a case-by-case basis 
to implement future technology, the Agency has considered the ability of individual facilities to 
collectively meet the grouped allocations. This evaluation, included in updates to Appendix 3 of the final 
PMR, shows that some facilities are able to perform at higher levels than others. And summed together 
they can achieve the expectations of the TMDL without unplanned capital projects. The TMDL also 
recognizes that there are opportunities to improve technology at marginal costs when planned capital 
projects are underway. 

The term ‘upgrading’ is used to reflect major updates to a facility that would substantially modify or 
replace the treatment facility’s secondary treatment processes. Several technologies exist to attain the 
0.5 mg/L level of control and to ensure adequate loading capacity is maintained. If opportunities to 
improve technology are not realized during planned capital projects, it would increase the risk of 
exceeding the grouped allocation in the general permit. If that loading is exceeded and unplanned 
technology upgrades are needed, the long-term cost of implementing and maintaining the loading in the 
TMDL would increase. Through Ohio EPA’s Division of Environmental and Financial Assistance several 
options exist to help fund the implementation of technologies for nutrient removal. These will help 
ameliorate the marginal cost of implementing better nutrient management technologies.  

Comment 6.4 (AOMWA): Ohio EPA should avoid a one-size-fits-all solution to new or upgrading 
wastewater treatment plants. The Draft PMR indicates that Ohio EPA intends to implement 
Wasteload Allocations through, among other strategies, “requiring new or upgrading major 
wastewater treatment plants to meet an individual monthly total phosphorus concentration limit of 
0.5 mg/L.” Draft PMR at 89. The Draft PMR explains the basis for this 50% reduction in permitted 
levels as follows:  

As individual facilities grow or new facilities are proposed, an opportunity is presented to utilize 
more advanced technology at a marginal cost compared to an unplanned upgrade triggered by a 
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compliance schedule. To maintain capacity in the WLA and manage growth, we propose that new, 
expanding, or upgrading biological treatment facilities with an average daily design flow equal to 
or greater than one million gallons will receive a monthly average concentration limit of 0.5 mg/L. 
A 2021 study on the life cycle cost of nutrient treatment technologies completed by U.S. EPA 
calculated the cost of facilities capable of meeting a 0.5 mg/L limit compared to technology that 
would meet a 1.0 mg/L limit would increase the capital costs by 10 to 30 percent and annual 
operating costs by approximately 10 percent (U.S. EPA, 2021). Specific project costs will involve 
many factors specific to an individual facility design including but not limited to: 

• Space available for facility construction 
• Existing infrastructure that can be repurposed in new design 
• Influent characteristics 

Should an NPDES permit holder determine that compliance with the TMDL is technically and/or 
economically unattainable, the permittee may submit an application for a variance to the underlying 
WQS (e.g., the narrative criteria for algae) used to develop the proposed effluent limitation in 
accordance with the terms and conditions set forth in OAC 3745-33-07(D). Id. at 103. First, the 
referenced 2021 U.S. EPA study is U.S. EPA’s Office of Water’s Life Cycle and Cost Assessments of 
Nutrient Removal Technologies in Wastewater Treatment Plants (EPA 832-R-21-006), but it is unclear 
where within that 335-page document Ohio EPA believes this conclusion is supported. Further, an 
average cost increase of 10-30 percent may mean that the cost increase in some instances, depending 
on the facility, may be 30 percent or more which in some cases would impose a significant additional 
financial impact. 

Second, AOMWA requests that Ohio EPA revise the Draft PMR to indicate that the 0.5 mg/L limit will 
not automatically apply for new, expanding, or upgrading biological treatment facilities. Instead, Ohio 
EPA should follow the typical case-by-case process associated with the establishment of water quality 
related effluent limitations, including consideration of technical feasibility and economic 
reasonableness and biological criteria. If the Agency were to automatically require a permit limit of 
0.5 mg/L under these circumstances, it would create a high risk of imposing a stringent and costly 
permit limit inappropriately. For example, this automatic permit limit could impose significant 
economic strain on a new/expanding/upgrading facility, in some cases with no appreciable 
environmental benefit. 

In addition, the Agency references OAC § 3745-33-07(D), but this section of the Administrative Code 
does not have a subsection (D). Further, variances are extremely difficult to obtain, and AOMWA 
submits that it would be inappropriate to avoid the typical process for setting effluent limits in this 
manner. 

AOMWA also submits that it would be inappropriate to commit to a path with this degree of certainty 
in light of evolving events. As Ohio EPA is aware, Ohio POTWs have faced significant increases in costs 
associated with supply chain issues and construction. As a result, it would be inappropriate to rely on 
cost data gathered prior to 2021 to anticipate costs that would be incurred in 2024 or beyond. 

Further, any further regulatory controls should be weighed against anticipated environmental 
detriments. In some cases, the treatment technologies that would be necessary to reduce phosphorus 
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would cause an increase in energy consumption, increasing emissions of greenhouse gases. Further, 
these efforts may increase chemical usage, which would be inconsistent with environmental 
sustainability objectives. Instead, Ohio EPA should retain a case-by-case evaluation. 

Response: Ohio EPA has enlisted the assistance of TetraTech to more specifically evaluate the costs of 
the technologies that would be needed for the proposed implementation strategy. Several technologies 
will be evaluated to ensure that facilities have options based on localized constraints. The results of this 
analysis will be available for the draft TMDL report and will be considered as new information for the 
need to propose changes to the implementation framework in the PMR.  

The rule reference for variances has been updated to OAC 3745-1-38(D). New or expanding facilities 
would not be eligible for a variance, however this could be a potential option for existing facilities not 
covered under the general permit who cannot meet their allocation. While this pathway is difficult it is 
always available if facility specific, unforeseen circumstances arise. However, Ohio EPA does not 
anticipate this pathway will be utilized due to the proposals in the draft PMR. The management 
decisions in the PMR seek to manage the costs borne by publicly owned treatment works (POTWs) by 
setting the WLA at a demonstrated level of control, using permitting flexibilities, and requiring facility 
upgrades when they can be done through marginal cost increases with planned capital projects.  

Comment 6.5 (U.S. EPA): p. 89, Section 3.7, Allowance for Future Growth: To confirm, Allowance for 
Future Growth (AFG) was considered, but there is no explicit, line item of AFG as part of the final 
TMDL, but OEPA did consider AFG as part of its implementation approach for certain NPDES facilities. 
Also, AFG was incorporated as part of OEPA’s assumptions used to quantify the single WLA for the 
minor facilities covered under the Small Sanitary General Permit (OHS000005), and referenced in 
Section 3.4.1.2 on pp. 83-84. This approach is almost like an implicit AFG approach. 

• Are there any other instances for AFG was considered or incorporated as part of the draft 
PMR effort? 

• EPA recommends that OEPA revise Section 3.7 to expressly address  
o Proposed future increases in the number of animals at existing CAFO;  
o Proposed future increases in the number of animals at small- or medium-sized animal 

feeding operations such that a given operation would become a Large CAFO;  
o Proposed construction of new CAFOs;  
o Proposed increases in the design flow of POTWs;  
o Proposed construction of new (non-domestic) sources or increases in discharge from 

existing non-domestic sources;  
o Proposed construction of new POTWs;  

Response: The PMR has been revised to discuss other instances where AFG has been considered.  

An explicit allowance for future growth has been reserved from the TMDL due to the comments 
received on the draft PMR. A load of 1.5 MT for the spring season is reserved to explicitly account for 
new treatment facilities, including those mentioned above or others that have not been explicitly 
identified at this time. To reserve this load while being consistent with the existing assumptions in the 
TMDL, the individual allocations were rebalanced and the allocation for the group identified as “GP2” in 
the draft PMRs was decreased. However, an analysis of the seasonal loadings for the last five years 
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shows that the seasonal loading limit for the proposed general permit would be met with existing 
treatment capacity. This analysis is included in the updated Appendix 3 of the final PMR. 

o Proposed expansion of the service area for municipal separate storm sewer systems; 
and  

Response: A statement regarding why no municipal separate storm sewer system (MS4) accounting for 
growth (AFG) is needed has been added to the final PMR. In essence, any new MS4 area will receive the 
load allocation currently reserved for that geographic area. The same phosphorus reduction 
expectations for existing MS4 areas will be maintained for new MS4 area.  

o Construction sites at which one or more acres of land will be disturbed.  

Response: The WLA for the construction general permit (CGP) is expected to be sufficient for the entities 
covered by the CGP. 

o OEPA should consult with the Ohio Department of Agriculture regarding (1), (2), and 
(3) in the above list. 

Response: Ohio EPA has worked closely with ODA throughout the TMDL development process.  

7. Comments on DRP/TP 
Comment 7.1 (TMACOG):  P. 70 – “Only total phosphorus is used to develop TMDL allocations in this 
project. However, in recognition of its importance, DRP is incorporated into this TMDL and specifically 
addressed in several ways” 

• As discussed by TMACOG and 15 other stakeholders during the public comment period for the 
TMDL loading analysis plan, dissolved reactive phosphorus should be included in modeling, 
load reduction targets, and load allocations. Dr Jeffrey Reuter, who was directly involved with 
setting the Annex 4 targets, states “the targets from Annex 4, that both countries agreed to in 
February 2016, have targets for both TP and DRP, and both targets must be met to achieve 
blooms that look like 2004 or 2012, or smaller, nine years out of ten. Achieving only the TP 
goal will not produce those results.” 

• In Ohio EPA’s response to stakeholder concerns, the agency did not provide a reasonable 
rationale for using only TP to set WLAs and LAs, but instead stated that “Ohio EPA is 
committed to providing detailed source assessments of DRP in the next step of this TMDL 
project. Most importantly, this work will be used to direct nutrient reduction implementation 
actions to activities that address DRP most efficiently.” TMACOG is concerned that only 
addressing DRP through implementation without setting actual reduction targets for DRP will 
be ineffective. Without explicit DRP goals built into the TMDL, the state lacks the ability to 
track progress on DRP reduction and will not meet the goals of Annex 4 and the Maumee 
Nutrient TMDL. 

Response: The science is clear that the DRP portion of total phosphorus needs to be reduced in order to 
meet designated uses this planning document (TMDL) addresses. Utilizing total phosphorus for TMDL 
allocations is necessary given the constraints required of a TMDL. Part of this necessity is that it is much 
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more feasible to account for total phosphorus as it moves through the watershed compared to DRP. 
Total phosphorus and DRP are related as DRP represents a portion of total phosphorus. That proportion 
is dynamically impacted by various biological and chemical processes as DRP moves from its sources to 
Lake Erie. Those shifting processes result in DRP load reductions at times. At other times particulate 
phosphorus releases DRP adding to its load. See the response to comment 7.2 regarding the modeling 
implications this presents. While these factors make DRP untenable for the TMDL allocated pollutant, 
many actions are proposed to ensure that DRP is adequately managed as a proportion of TP including: 

1) Prioritizing management actions based on the impact on DRP losses at the source. 
2) Ongoing research to ensure that management actions result in the expected change. This 

research includes DRP and can inform adaptive management. 
3) Monitoring water quality throughout the watershed which includes both total phosphorus 

and DRP, this data can inform adaptive management. 

The draft TMDL report will include this information from the LAP and any new information that emerges 
as Ohio EPA considers these comments.   

Regarding tracking progress of DRP reductions, the continuous water quality monitoring of DRP at the 
Waterville station and over 20 additional upstream/tributary stations in the Maumee watershed allows 
extremely robust tracking of DRP. This monitoring network is currently in operation and has been in 
place for years. It allows for analysis like what the draft PMR’s Section 2.3.5 contains and will be vital for 
the implementation tracking that will be presented in the draft TMDL report.  

The draft TMDL will outline the various already-established systems the state of Ohio uses regarding 
tracking implementation actions. These too are comprehensive. By combining these with the stream 
monitoring, tracking the progress of DRP reduction will be thorough.  

Comment 7.2 (ELPC): The PMR fails to allocate DRP loads, which undermines the success and legal 
sufficiency of this TMDL. 

• The PMR recognizes that DRP is the primary driver of algal blooms in western Lake Erie but 
proposes to set only a TP target. 

• The TMDL’s success in cleaning up western Lake Erie depends on achieving both Annex 4 
phosphorus load targets. 

• Failing to set DRP load targets will result in a violation of applicable water quality standards. 
• Setting DRP allocations is required for successful and accountable implementation planning. 
• Ohio EPA cannot blame its failure to allocate DRP on its choice of model. 

Each of these comments were followed by additional discussion which is included as Attachment 4. 

Response: See response to comment 7.1.  

Further, Ohio EPA considered opportunities to use other models for completing the TMDL and found 
limitations for completing DRP allocations in all cases. To account for the nonconservative nature of DRP 
in modeling a watershed the size of the Maumee requires modeling of complex kinetics. Many water 
quality models are able to represent these kinetics through complex equations and reaction rates, 
however there is a wide range of acceptable values for these rates. Since several rates work together to 
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develop a calibrated model, multiple ways of arriving at the same solution exist (Yuan and Koropeckyj-
Cox, 2022)4. Given this, and the fact that a TMDL must have finite allocations, DRP TMDL allocations 
would have an unacceptable amount of uncertainty that could not be controlled. In part, this influenced 
Ohio EPA’s decision to utilize its current approach of allocating to total phosphorus. Using high quality 
monitoring data in modeling total phosphorus greatly constrains error.  

Comment 7.3 (U.S. EPA): In several locations in the document, it is stated that dissolved reactive 
phosphorus (DRP) is the focus or the goal of the MWN TMDL (i.e., bottom of p. 2). However, this 
seems to imply that the MWN TMDL will address DRP, when the MWN TMDL is for total phosphorus 
(TP) only.  Suggest replacing “focuses” with “includes discussion” or some other similar phrase. The 
current wording, especially so early in the document, implies that the TMDL is addressing DRP, when 
the TMDL is developing loads for TP only. The language as noted below (Comment #34 below) is a 
better example. 

Response: See response to comment 7.1.  

Comment 7.4 (U.S. EPA): p. 90, Section 4.1: The last sentence on the page appears appropriate for 
discussion of DRP (“Reducing the DRP portion of total phosphorus as much as possible is an explicit 
goal of the implementation plan for this TMDL”). It appears to be more accurate to note this as a goal 
of the implementation plan and not the TMDL. 

Response: See response to comment 7.1.  

Comment 7.5 (LEW): The Fact Sheet says that it is necessary to use total phosphorus and consider 
Dissolved Reactive Phosphorus(DRP) which is from a lack of DRP data.  DRP monitoring in the 
Maumee watershed began in 2010 and has continues since.  A study by Meyer and Raft completed in 
April 2022 shows an analysis of DRP stream changes in DRP between 2010 and 2018(in this study, “ 
Remotely Sensed Imagery Reveals Animal Feeding Operations Increase Surface Waterbody 
Concentrations of Dissolved Reactive Phosphorus” where CAFO’s are added).  The point is the DRP 
data is there to use for source determination and DRP is what has increased to cause the HAB’s.  Using 
total phosphorus is simply wrong and the use of total phosphorus instead of DRP is a fatal flaw in the 
Preliminary Modeling Results 

Response: DRP has been continuously monitored in the Maumee watershed at the Waterville 
monitoring station since 1975. Please see response to comment 2.2 regarding the draft research 
referenced. Responses above in this section respond to the other points in this comment.  

Comment 7.6 (AGL, OEC): The PMR and TMDL should consider WLAs and LAs for TP and DRP (Please 
see Attachment 5 for full comment letter.) 

Response: See response to comment 7.1.  

 
4 Yuan, Y., Koropeckyj-Cox, L., 2022. SWAT model application for evaluating agricultural conservation practice 
effectiveness in reducing phosphorous loss from the Western Lake Erie Basin. J. Environ. Manage. 302: 114000 
(2022). 
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8. Comments on Critical Conditions and Seasonality 
Comment 8.1 (OFBF): The TMDL phosphorus allocations are only applicable during the 153 day “spring 
period” (March 1 to July 31). What % of the total annual phosphorus load is delivered during this time 
period? 

Response: For the 2017 through 2021 period, the average spring load has been 60.7 percent of the 
annual (annual summarized by the hydrology water year). In that time, the maximum proportion of 
spring load occurred in water year 2021 (77.4 percent) and the minimum was 2018 (46.7 percent). 

Comment 8.2 (TMACOG): The importance and relevance of critical conditions is unclear. Please define 
critical conditions as they relate to the TMDL methods, results, and implementation and further 
explain the statement – “Therefore, critical conditions of this TMDL would be any combination of 
environmental factors that results in meeting the phosphorus-reduction targets.” 

Response: That sentence is intended to summarize the paragraph. The paragraph notes that the timing 
and location of phosphorus delivery does not make a difference in this TMDL as long as it is during the 
“spring” period and within the Maumee River watershed. This is different from many near-field TMDLs 
where localized impacts to, for instance, aquatic life, may only occur due to pollutants delivered during a 
particular flow condition.  

Comment 8.3 (TMACOG): Overall, it is unclear how the critical source areas (CSAs) were used to 
develop load allocations or how they will be used to implement policy and management actions. 
Please clearly explain the relevance of CSAs as they relate to the development of the reduction targets 
and ultimately targeted implementation. For example, the Scavia, et al (2016) report, was used to 
identify priority HUCs in the 2017 domestic action plan, based on soil type, agricultural erosion, and 
livestock density, but it’s not clear how these priority areas will be used to direct the implementation 
targeted to address erosion, high density soils, and concentration of animal agriculture. Page 54, 
states that the CSA work will provide watershed managers with quantifiable targets that could be 
used for implementation planning. However, the PMR does not give any indication of how that would 
be accomplished and continues to lean heavily on local partners to fix the nutrient problem (through 
non-point source implementation strategies) without sufficient and quantifiable OEPA guidance. 

Response: Similar to the overall source assessment, the critical source area discussion is not intended to 
quantitatively subdivide load allocations. Rather, as this comment goes on to acknowledge, it is 
intended to help guide implementation actions.  

Comment 8.4 (U.S. EPA): OEPA does a sound job of explaining that the TMDL allocations described in 
the draft PMR are applicable to the “spring” season of March 1 through July 31. EPA is curious to 
understand OEPA’s thoughts about the applicability of the TMDL, which is calculated to meet targets 
during 3/1 to 7/31, for remainder of the calendar year (August 1 through February 28). 

Response: The TMDL will not apply year-round. Allocations are intended to be applicable during the 
spring season. The Annex 4 targets outline that phosphorus reductions during this period will result in 
reductions to the HABs that occur in the western basin of Lake Erie. The impaired uses that this TMDL 
addresses will be met if these Annex 4 HAB reduction objectives are met.  
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It should be noted that these HAB blooms do occur well after July 31. However, the Annex 4 targets 
explain that it is the spring season loading is responsible for these blooms that continue throughout the 
summer and sometimes into the fall.  

Comment 8.5 (U.S. EPA): How is the TMDL applicable to the period outside of the spring season? How 
will climate change be factored into the TMDL/TMDL analysis, including outside of the spring season? 

Response: See response to comment 8.4 regarding the first question.  

The PMR considers literature that evaluated changes in a future climate scenario. That research 
presents a wide range of outcomes. There is substantial error in both estimating the future climate 
conditions and pollutant responses in watershed modeling. Due to this error, the studies’ conclusions 
were that phosphorus loads could just as likely decrease as they could increase due to climate change.  

However, the source assessment in Section 2 of the PMR reviewed literature that showed recent 
precipitation patterns have had an impact on the increase in DRP loading observed in the watershed. 
This phenomenon has highlighted the importance of one of the tenets of implementation promoted in 
the Maumee watershed – water management. Implementation actions that focus on water 
management, not just managing nutrient inputs to provide resiliency if warmer and wetter conditions 
continue to be realized. 

Further, in the draft PMR Ohio EPA has laid out a process for adaptive management in the 
implementation. The PMR discusses how adaptive management provides opportunities to change 
course on implementation if new information becomes available. Tracking pollution reduction progress 
includes lake and stream monitoring that will reflect any climate related changes that may inform the 
need for different management actions. 
 
Comment 8.6 (U.S. EPA): p. 82, Table 17: Table 17 indicates that major publicly-owned treatment 
works that have a design flow equal to or greater than 10 million gallons a day (mgd) will receive a 
WLA equal to design flow times 0.37 milligrams per liter (mg/L) for a 153-day spring season, and that a 
monthly average effluent limit of 0.5 mg/L in a permit will drive performance to the 0.37 mg/L level. 
EPA appreciates the reference to an effluent limit of 0.5 mg/L for such POTWs because the Great 
Lakes Water Quality Agreement (GLWQA) provides that the United States and Canada are to, “assess 
and, where necessary, develop and implement programs such that municipal wastewater treatment 
facilities that discharge one million liquid gallons or more per day major municipal wastewater 
treatment plants discharging to the Lake Erie basin achieve a maximum of one-half of a milligram per 
liter of phosphorus in effluent.” This quote from the international Agreement is not confined to the 
spring (i.e., March 1 to July 31). Furthermore, algae blooms can occur or continue after July 31, and 
phosphorus loadings outside of the spring timeframe contribute to legacy loads that the TMDL seeks 
to address. For these reasons, should the WLAs in the forthcoming TMDL (including those addressed 
in the comment immediately below) apply during the growing season, an annual period that may end 
between September 30 and October 15? 

Response: Please see response to comment 13.25 for more discussion on the implication of the 
language in the 2012 GLWQA.  
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Comment 8.7 (U.S. EPA): p. 90, Section 3.8.2, Critical Conditions: The discussion of critical condition 
seems to contradict some of the basis for the MWN TMDL, e.g., “…the specific timing of phosphorus 
delivery, within the “targeted” spring period, is not relevant.” Using the Annex 4 targets for the spring 
season (March 1 to July 31) would seem to imply that March 1 to July 31 is the critical period, 
especially for phosphorus loading in order to attain the MNW TMDL calculations. While blooms may 
occur or continue later in the year, runoff from the spring season seems to have been identified in 
Annex 4 as the critical time to control phosphorus loading. The language of Section 3.8.2 will need 
additional clarifying language to present this point. The goal of the TMDL is to attain and maintain 
WQS throughout the year. 

Response: We draw the commenter’s attention to the word “within” contained in the draft PMR excerpt 
quoted. The sentence is intended to mean that all loads delivered throughout the March 1 through July 
31 time period are equally important, and therefore, no special attention is required to be placed upon a 
given period within the season.  

9. Comments on Targets 
Comment 9.1 (U.S. EPA): EPA requests Ohio EPA (OEPA) to clarify the endpoint/location of the 
Maumee Watershed Nutrient (MWN) TMDL and describe how it will attain and maintain applicable 
WQS for Lake Erie. Is the compliance point the Waterville gage, the mouth of the Maumee River, or 
both? 

Response: We encourage the commentors to review the loading analysis plan (LAP) document for this 
project. The end point is at the mouth of the Maumee River. The LAP explains how this TMDL will 
maintain water quality standards. Showing the allocations at the Waterville monitoring station was an 
extra effort, done at the request of U.S. EPA, in order to show that the Annex 4 targets developed at 
that location will be protective. Note that the presentation of the actual allocations to the Waterville 
monitoring station has been removed from the final PMR to avoid confusion (see the response to 
comment 5.1). In order to include all Maumee River watershed sources, Ohio expanded the TMDL to 
include the full watershed.  

Comment 9.2 (U.S. EPA): EPA requests additional information on how other sources of TP to the 
Western Lake Erie Basin (WLEB) are being addressed/considered in the MNW TMDL. 

Response: This project considers the actions necessary to address the listed impairments in the WLEB. 
The loading analysis plan explains how the loading targets developed for the Maumee River will 
accomplish these goals. There are ongoing actions in other parts of the WLEB in Ohio to address 
nearshore blooms appearing near the mouth of priority tributaries and hypoxia in the central basin. 
These issues have not resulted in 303(d) listings and the TMDL is not being developed to address them. 
Programmatically, through Ohio’s Domestic Action Plan and other initiatives implementation efforts that 
are prioritized for the Maumee are promoted regionally. However, these are not part of this project and 
while achieving important local objectives are not targeted at reducing the basin wide HABs that drive 
impairment in the WLEB assessment units. 
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Comment 9.3 (U.S. EPA): EPA requests OEPA provide additional detail on the impaired uses and how 
designated uses and criteria will be attained. This detail can be provided in the revised PMR or the 
draft TMDL report. 

Response: The draft TMDL report will include all information contained in the Loading Analysis Plan and 
PMR. Ohio EPA will consider this comment and evaluate opportunities to add detail to that discussion. 

10. Comments on Stormwater 
Comment 10.1 (PCS Nitrogen): Stormwater WLA should reflect the equivalent multi-sector general 
permit coverage. Additional detail provided with the comment and is included in Attachment 6. 
 
Response: Ohio EPA has added the suggested language in section 5.3.1.1 to clarify that the expectations 
for industrial facilities requiring NPDES stormwater coverage is the same regardless of if the facility has 
individual permit coverage or coverage under the Multi-sector General Permit (MSGP). 
 
Comment 10.2 (OMA): The PMR addresses industrial NPDES-permitted stormwater discharges within 
the proposed WLA. As detailed below, The OMA believes the PMR language should be revised to 
ensure fair and reasonable application of the WLA to PS dischargers subject to the terms of the 
Industrial Multi-sector Stormwater General Permit (MSGP). 
 
As drafted, the PMR properly concludes as follows: 
 

If an industrial facility owner/operator obtains coverage 
under the NPDES Multi-sector Stormwater General Permit 
and properly selects, installs and maintains all BMPs 
required under the permit, the stormwater discharges would 
be expected to be consistent with the WLA in this TMDL. 
 

(PMR at 120.) The PMR further explains that many facilities with individual NPDES permits for process 
wastewater also meet the requirements of the MSGP. Rather than seeking a second NPDES permit for 
their stormwater discharges, these facilities often have the MSGP terms and conditions, including 
stormwater controls, incorporated into the facility’s individual permit. As noted by Ohio EPA, “[t]his 
allows the facility to not have to apply to the general permit” and not be subject to two separate 
permits. (PMR at 40.) Because those facilities with individual permits are complying with the same 
industrial stormwater conditions and controls as those subject only to the MSGP, the language above 
confirming that MSGP dischargers are covered by the WLA should be revised to clarify that facilities 
under the MSGP terms and conditions, whether under the MSGP or through an individual permit, are 
covered by the WLA. We believe the following edit would address the concern: 
 

If an industrial facility owner/operator obtains coverage 
under the NPDES Multi-sector Stormwater General Permit or 
has equivalent coverage under an individual NPDES permit 
and properly selects, installs and maintains all BMPs 
required under the permit, the stormwater discharges would 
be expected to be consistent with the WLA in this TMDL. 
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In addition to this critical clarification, facilities that fall under the equivalent of the MSGP (where the 
MSGP terms and conditions are incorporated into their individual NPDES permit for their stormwater 
outfalls) should be removed from Table A2.4. Instead, these facilities will fall squarely within the WLA 
for MSGP or MSGP-equivalent facilities. This approach is also consistent with Ohio EPA’s 
determination that PS dischargers are not required to undertake load reductions or expend additional 
costs to meet the WLA. 
 
Response: Please see response to comment 10.1.  
 

Comment 10.3 (Maumee Coalition): Section 5.3.1.1, which addresses industrial NPDES-permitted 
stormwater discharges, should be revised to ensure an equitable application of the WLA to PS 
dischargers subject to the terms of the Industrial Multi-sector Stormwater General Permit (MSGP). 

The PMR states (at page 120): “If an industrial facility owner/operator obtains coverage under the 
NPDES Multi-sector Stormwater General Permit and properly selects, installs and maintains all BMPs 
required under the permit, the stormwater discharges would be expected to be consistent with the 
WLA in this TMDL.” These facilities are not allocated separate WLAs for their stormwater dischargers 
as they are covered by the general permit stormwater WLA. The PMR further explains that many 
facilities with individual NPDES permits for process wastewater also meet the requirements of the 
MSGP. Rather than seeking a second NPDES permit for their stormwater discharges, these facilities 
often have the MSGP terms and conditions, including stormwater controls, incorporated into the 
facility’s individual permit. As noted by Ohio EPA, “[t]his allows the facility to not have to apply to the 
general permit” and manage two permits instead of one. Because facilities with individual permits are 
complying with the same industrial stormwater conditions and controls as those governed by the 
MSGP, the PMR should be revised to clarify that facilities under the MSGP terms and conditions, 
whether under the MSGP or through an individual permit, are covered by the stormwater WLA. We 
believe the following edit would address the concern: 

If an industrial facility owner/operator obtains coverage under the NPDES Multi-sector 
Stormwater General Permit or has equivalent coverage under an individual NPDES permit and 
complies with the permit conditions, the stormwater discharges would be expected to be 
consistent with the WLA in this TMDL. 

In addition to this clarification, facilities that fall under the equivalent of the MSGP (where the MSGP 
terms and conditions are incorporated into their individual NPDES permit for their stormwater 
outfalls) should be removed from Table A2.4. Instead, these facilities will fall squarely within the WLA 
for MSGP or MSGP-equivalent facilities. 

Response: Please see response to comment 10.1. 
 
Comment 10.4 (OSWA): OSWA, representing MS4 Permittees in the State of Ohio, offers the following 
comments on the draft Preliminary Modeling Results for the Maumee Watershed Nutrient TMDL. 

• OSWA recognizes the ongoing issues with nutrient over-enrichment of Ohio’s streams and 
inland lakes, as well as the larger over-enrichment of the Lake Erie and the Gulf of Mexico.   
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• Since most watersheds in Ohio have been found to be impaired due to nutrients, OSWA 
recognizes that the management strategy proposed for the Maumee River has implications for 
nutrient management in other watersheds.  

• OSWA also recognizes the relatively small contributions of MS4s and other municipal sources 
to the overall nutrient loading within the State, as demonstrated by the approximate 1 percent 
of the total nutrient loading from the portion of the Maumee watershed in Ohio.  

• The draft Preliminary Modeling Report proposes a 20 percent reduction in nutrient loads from 
MS4s. OSWA is concerned that achieving such a load reduction in a developed urban area will 
be economically challenging, in some cases infeasible, and, if achieved, will not result in a 
significant overall improvement of the load reduction.  

• To address this potential burden on Ohio’s MS4s, OSWA requests that Ohio EPA consider 
flexibility in the implementation strategy for the TMDL, namely:  

o A trading mechanism should be included in the strategy, allowing NPDES permittees to 
partner with appropriate entities seeking to control non-point sources of nutrients in 
order to achieve more cost-effective nutrient reduction measures.  

o OSWA also encourages research into identifying cost-effective post-construction 
stormwater measures (PCSM) effective at controlling dissolved reactive phosphorus 
(DRP), which according to the Report is the primary cause of over-enrichment.  

o Since implementing PCSMs during construction is usually more cost-effective than 
retrofitting controls into developed urban areas, OSWA encourages Ohio EPA to 
coordinate nutrient reduction strategies between the MS4 and construction general 
permit to implement the most cost-effective nutrient controls as part of development 
projects rather than after areas are developed and become part of the MS4.   

  
The OSWA remains committed to continuing to reduce the impact of urban stormwater on our receiving 
streams.  However, from a regulatory perspective, it is important that future MS4 permit requirements 
reflect the relatively small impact of MS4 discharges on the overall phosphorus loads from the 
watershed and the limited water quality benefits to be achieved through additional controls on MS4 
discharges.  
  
Finally, while we understand why OEPA has included “daily loads” in the context of the TMDL 
document, it does not seem appropriate to utilize daily loads in permits for intermittent wet weather 
discharges such as MS4s. From a water quality perspective, the seasonal loading is a much more 
appropriate regulatory target. 
 

Response: The Maumee watershed is a collection of many sources. Management of individual sources 
may have a small impact when viewed alone, but when viewed collectively these actions will lead to 
achieving the goals of the TMDL. If we disregarded contributions from all minor sources and did not 
pursue additional management, more reductions would be required from other sources in the 
watershed. The current WLA for MS4s balances the relatively smaller phosphorus input from the MS4s 
while acknowledging the contributions from all sources.       

The management strategy in the Maumee watershed was developed to be consistent with the existing 
permitting approach for stormwater. Ohio EPA expects that the best management practices (BMPs) and 
the performance standards required of MS4s where there is a phosphorus WLA in a TMDL will achieve 
the WLA and be consistent with the assumptions used to develop the TMDL. Many regulated MS4s 
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already implement these requirements for near-field TMDLs. Of the 34 MS4 permittees currently in the 
Maumee watershed, 21 are already implementing BMPs based on a near-field phosphorus TMDL. For 
several of the phosphorus TMDL Performance Standards listed in the Small MS4 General Permit, the 
MS4 has the option to choose from a suite of BMPs. Ohio EPA will keep OSWA’s TMDL comments about 
implementation flexibility in mind when future generations of NPDES MS4 permits are issued. These 
permits will also have an early stakeholder outreach, public notice, and comment periods. 

Comment 10.5 (TMACOG): Stormwater 
• Stormwater management programs have been implementing BMPs to address a myriad of 

pollutants for many years, some of which are also known to address phosphorous. A 
mechanism to show what MS4s have implemented or achieved over time should be 
created and allow credit for BMPs initiated since the baseline conditions. 

• New permits will have to provide a mechanism and guidance for tracking, estimating load 
reduction, and getting credit for this work. 

• Additional requirements in the next MS4 permit will present a costly impact to 
communities and regional development. Between now and permit renewal in 2026, OEPA 
should work with stakeholders to determine the most cost effective and efficient 
solutions to meet nutrient reduction goals. For example, the above list of implementation 
options (stormwater retrofits, stream restoration, regulatory mechanism, and other 
structural BMPs) that MS4s can undertake to meet their allocations are stated to be “a 
likely additional cost”. However, the phosphorous reduction benefits of these have not 
been quantified and adding additional requirements that do not efficiently address 
phosphorus may only result in an undue financial burden for the region. 

• Regional MS4s are not opposed to optional adjustments to BMP strategies, however, 
requiring an entirely new suite of practices is not acceptable. 

• Appendix 2 section 1.3 of this document (pg. 7) states “that targeting BMPs to source 
areas with high phosphorus load delivery to streams yields greater reductions than 
randomly distributing BMPs”. Additionally, this document states that “Stormwater 
behaves in the manner of nonpoint source pollution in that it is driven by precipitation 
(pg. 41)”. Considering that “stormwater from developed land is expected to be minor 
source of phosphorus to the Maumee.” (pg. 42) requiring all projects to implement new 
standards may result in costly BMPs that prove ineffective to phosphorous removal. 
Therefore, requiring additional post-construction practices broadly throughout the 
watershed may not be effective in reducing P, will present an additional maintenance 
burden, and would add costs to both public and private property owners. 

 
Response: Please see the response to comment 10.4. Further, the NPDES MS4 permits require the 
ongoing implementation of educational and source control BMPs. These permit conditions ensure that 
the pollutant control mechanisms critical to meeting the TMDL’s WLA are continued and maintained 
over time. The Small MS4 General Permits TMDL performance standards also require that some 
measures be taken where opportunities present for additional green infrastructure (i.e., stream 
restoration) and infiltrative practices. If additional information demonstrated that MS4s have achieved 
load reductions consistent with the TMDLs WLA, it would be considered for future for TMDL revisions or 
changes to MS4 NPDES permits. Ohio EPA will keep TMACOG’s comments about communicating BMP 
level of implementation and compliance in mind when future generations of NPDES MS4 permits are 
issued. For example, a future permit could consider an option for a community to demonstrate that they 
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have achieved the level of implementation to meet the percent reduction required by the TMDL. These 
permits will also have an early stakeholder outreach, public notice, and comment periods. 
 
Comment 10.6 (TMACOG): P 113 – “Stormwater monitoring has been facilitated in Ohio through 
NPDES permits.” 

• This is a requirement only of Phase 1 MS4s (cities the size of Toledo), but not true of the 
vast majority of MS4 permittees who are regulated under the Phase 11 permit. 

 
Response: This statement was made broadly and would include monitoring through the MSGP and 
individual permits (MS4 and industrial). It does not reference any specific permit or permits and serves 
only to highlight places where data may be available to help track stormwater loads.  
 
Comment 10.7 (TMACOG): Communities regulated by NPDES permits for MS4s are concerned that this 
TMDL will bring new unfunded mandates in addition to those they are currently implementing 
through required stormwater management programs. Because Ohio EPA has not cited evidence that 
urban stormwater is a significant contributor of phosphorus to the Maumee River watershed, Ohio 
EPA should reconsider the 20% reduction requirement for developed land to appropriately account 
for the following – 

• true phosphorus contributions from developed land 
• level of implementation already achieved through nearly 20 years of stormwater permitting 
• economic feasibility that considers finite resources of communities, the costs to implement 

structural BMPs, and the low or unknown P reduction benefit of structural practices. 
 
Response: Please see response to comment 10.4.  

Comment 10.8 (TMACOG): P. 42- “Residential areas are generally considered to contribute less 
pollutants to stormwater overall than from more intensive urban land uses based on a meta-analysis 
of urban stormwater studies (Simpson et al, 2022)…. It also determined that dissolved nutrients, such 
as DRP, are less associated with solids and other pollutants most often examined from stormwater 
sources.” 

P. 42- “Kast et al. (2021) modeled the watershed with a simulation considering agricultural 
fertilizers…The authors note that soil sources, including legacy phosphorus, are very likely contributing 
much of the remainder of phosphorus export…. Combined with information presented above, and the 
overall small proportion of developed land, stormwater from developed land is expected to be minor 
source of phosphorus to the Maumee.” 

P. 42- “As explained in Section 2.2.5 [Wolf Creek also stands out as having the lowest total phosphorus 
and DRP concentrations of all assessed watersheds (Figure 35 and Figure 36). In Figure 33 the Wolf 
Creek load is labeled for the 2 years of its results as being well below watersheds of similar drainage 
area. P 68], the available data for the Wolf Creek station shows reduced total phosphorus and DRP 
FWMCs compared to the more agricultural land use dominated stations… The information presented 
in this section supports the continuation of stormwater BMPs ”. 

• This section outlines phosphorous sources of stormwater citing several research articles 
explaining the low contributions of Phosphorous from stormwater, as well as points to a later 
section showing that monitoring data in the most residential of watersheds show results as 
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being well below watersheds of similar drainage area. Likewise, this section (as well as 
throughout the document) resolves that stormwater from developed land is expected to be 
minor source of phosphorus to the Maumee. Adding this, Ohio EPA has acknowledged the 
topic of the “finite resources” of MS4 communities during its webinars, and the aim of “cost 
effective solutions” for implementation. Note- in our comments on section 3, we discuss the 
measures Stormwater Utilities have already taken throughout the basin. 

• TMACOG agrees with the conclusion of this section that stormwater plays a minimal role in 
Phosphorous loading. However, due to the costs associated with requiring additional post-
construction storm water management BMPs and the unknown benefit to phosphorus 
reductions, TMACOG does not agree with strategies outlines in section 5.3 that prioritize 
structural BMPs. See our comments in section 5.3 for more information. 

Response: This TMDL does not propose developing new or additional requirements for the existing MS4 
General Permit. The impact mentioned in the PMR refers to those MS4s that do not have a near field 
phosphorus TMDL and therefore are not currently subject to the phosphorus based TMDL performance 
standards. This TMDL may increase the number of MS4s required to implement phosphorus related 
performance standards in the next generation of MS4 permits because they are in an area with a far-
field phosphorus TMDL. Under the current Small MS4 General Permit, the TMDL language under 
Minimum Control Measure 5, Post Construction Stormwater Management, offers several options that 
allow MS4s to utilize practices that are more likely to benefit their local circumstances. This encourages 
an MS4 to select BMPs that provide the best benefit while minimizing additional costs or that provide 
secondary community benefits, such as more green space or reduced local flooding. Two of the options 
involve retrofitting one existing stormwater control or one existing site in the watershed; one option 
involves one stream restoration project in the watershed; and the last is updating an ordinance to 
require infiltration practices where feasible. For the latter, it should be noted that the update only 
means that when a post-construction BMP is required due to construction activities that disturb an acre 
or more, an infiltration practice is to be used where feasible. The updated ordinance does not create a 
situation where a project that formerly didn't require a post construction BMP would now have to install 
one.  

 Comment 10.9 (TMACOG): P 85- “For this TMDL’s allocations, approximately half of the reduction is 
allocated to the wasteload allocation with allocations being 20 percent less than the baseline 
conditions” 

• As mentioned above, we question OEPA’s method for determining a 20% phosphorus 
reduction for permitted MS4s. If Ohio EPA chooses to move forward with incorporating a 20% 
reduction into the final TMDL and, by extension, MS4 permits, the agency should explain the 
methods used to determine this new requirement to account for the following 

• Cite the source(s) used to determine baseline calculations, and Waste Load Allocations. 
• When citing figures used for calculating baseline conditions and loading allocations, rounding 

should be done equally between categories. Statistics used in comparison should be accurate 
and equal in their level of detail. The agriculture statistics cites a range rounded to the 
hundredth 1.1 – 2.05 lbs./acre/year on average. If developed land were to use a range 
rounded to the same decimal place, the <0.1 figure could be improved, perhaps not requiring 
the ambiguity of the < symbol in a document that policy will be drafted from. 
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• State the min, med and max calculations of the loading data ranges. 

Response: The datasets and research developed for agricultural land and developed areas are not 
directly comparable to each other but serve as a body of evidence that support the understanding that 
stormwater from developed areas contributes less phosphorus than that from agricultural land. 
Accounting for this loading disparity improves loading estimates for subregions of the Maumee. This is 
demonstrated in the revised model verification work in Section 4.3 of the PMR. While the ratios used in 
the modified mass balance model may still have some error, they improve estimates compared to using 
a direct area weighting to determine the baseline loads for phosphorus.  

Comment 10.10 (TMACOG): P. 85 – “Implementing these projects in communities involves diverse 
partnerships and have been a component of nonpoint source planning efforts throughout the basin... 
To encourage these partnerships to continue, reductions targeting natural infrastructure are allocated 
to the nonpoint source. Implementing source control and green infrastructure is more appropriately 
managed by storm water utilities.” 

• We agree with acknowledging that Stormwater Utilities have been implementing structural 
BMPs throughout the watershed, noting that this work has been undertaken at the ultimate 
cost to rate payers. 

• However, the phosphorous reductions benefits of these BMPS have not been quantified, and 
this document states that the minor significance of stormwater on Phosphorous (p.42). 
Therefore, while Stormwater Utilities have the facility to implement such structural BMPs, 
increasing these efforts may increase the public cost, while resulting in negligible results of 
phosphorous reduction. Note – in our comments on section 5 we discuss working with 
stakeholders to efficiently implement phosphorous focused Stormwater BMPs without 
causing detrimental effects to the region’s economy. 

• As discussed earlier, OEPA should reassess the MS4 reduction goal of 20%. The needed 
reductions from developed areas would likely be between 4%-12% (Table 3) 

Response: The prescribed 20 percent reduction from the 2008 baseline assigned to regulated MS4s is 
less than the cumulative 40 percent reduction that is needed across all sources. This is not because the 
model assumed that MS4 stormwater runoff contributes less phosphorus in the 2008 baseline condition.   
The cumulative targeted rate of reduction paired with the assumed ratio of urban to agricultural 
phosphorus loading results in a target MS4 phosphorus reduction that is smaller for developed land 
when compared to agricultural land. The prescribed 20 percent reduction also acknowledges that 
opportunities may be more limited across the developed landscape. Further, anytime the decision is 
made to not take a 40 percent cut from the baseline condition for any source, the resulting difference 
between 40 percent and the target reduction is then transferred to the load allocation. This was possible 
because substantial investments are being made to enhance nonpoint source sinks and this work is 
captured in the load allocation. 

Comment 10.11 (Gary Donat – Village of Paulding WTP/WWTP Superintendent): Even with Scott’s 
removing phosphates from their fertilizer products, there needs to be a further examination of the 
over fertilization of yards in the watershed, many residents just go to the farm supply store and get 
phosphate fertilizer to apply. 
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Response: Improving fertilizer management for lawns is largely accomplished through voluntary 
measures. Scotts represents a substantial volume of lawn fertilizer products, and their actions are 
recognized as having a positive impact. Additional measures include ongoing education through soil and 
water conservation districts, local communities, and state agencies. Fertilized turf is a small portion of 
the Maumee watershed. Improving turf management fits into a suite of actions that are expected to 
result in improving water quality. 

Comment 10.12 (Maumee Coalition): The PMR states (at page 100) that preferences for BMPs for 
managing permitted stormwater will be based on “two guiding principles: 1) BMPs that have a greater 
effect on phosphorus loading in the springtime and 2) BMPs that emphasize the management of 
DRP.” Although few would disagree that springtime loading and DRP are important elements in a 
nutrient management strategy, this amorphous statement creates confusion and ambiguity. First, 
while non-structural BMPs can be season-specific (e.g., fertilizer management), structural BMPs are 
typically not. More generally, it is unclear what the legal and financial important of Ohio EPA’s 
“preference” is and what implications the preference will have on permittees. The statement belongs 
in a guidance document that contains specific recommendations regarding specific BMPs that are 
“preferred” and “approvable,” and why. It should be deleted from the PMR, and Ohio EPA should 
work with the stakeholders to develop appropriate and specific BMP guidance. 

Response: This TMDL does not seek to prescribe any specific BMP. Any future BMP requirements would 
be developed with future permit revisions and with consideration of the two guiding principles 
mentioned above. These permits have early stakeholder outreach, public notice, and comment periods.  
If these considerations have substantial impacts on implementation costs, additional stakeholder 
engagement and potentially revisions to the TMDL may be required before permitting changes could be 
implemented.   

Comment 10.13 (Maumee Coalition): The draft PMR refers to “load allocations” and “natural 
infrastructure” for permitted stormwater in several places (page 85, 100, etc.). The 2008 loadings for 
permitted stormwater are based on areas, which include both man-made and natural infrastructure. 
Permittees should be given the flexibility to achieve the targeted 40 percent reduction from BMPs, 
stream restoration, or any combination of measures that they believe is most appropriate and cost-
effective for their area. Stormwater permits should encourage the creative use of gray, green, and 
natural infrastructure to reduce phosphorus loads from permitted areas. The reductions for permitted 
areas should therefore be treated as a single unit as opposed to an arbitrary assignment of 20 percent 
reduction in the WLA and 20 percent reduction in the LA. 

Response: Providing this bifurcation between the LA and the WLA is important at this stage of TMDL 
development because it means a portion of the loading is now accounted for with the rest of the bulk LA 
and not subject to NPDES permitting requirements. This component of the load must now be accounted 
for through the nonpoint source implementation process. This does not preclude stormwater permits 
from continuing to promote the use of gray, green, or natural infrastructure to meet permit 
requirements, as is done in the existing NPDES permits for MS4 communities. Please see the response to 
comment 10.10 for further discussion about the prescribed 20 percent reduction target. 
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Comment 10.14 (Maumee Coalition): This section lists four “additional” activities that Phase 2 MS4 
communities will be required to implement. The document should clarify that these requirements are 
already included in facilities’ existing permits. 

Response: Please see the response to comment 10.5; this information was added to the final PMR.  

Comment 10.15 (Maumee Coalition): This section does not discuss WLAs for facilities with individual 
(non-MS4) stormwater permits. The PMR should state something along the lines of: “If a facility 
owner/operator obtains coverage under an NPDES individual permit and complies with it, the 
stormwater discharges would be expected to be consistent with the WLA in this TMDL.” 

Response: These clarifications were made in Section 5.3.1.1 of the final PMR. 

Comment 10.16 (Maumee Coalition): It would be helpful if Toledo’s individual permit and the 
industrial multi-sector general permit numbers were included in each sub-section of Section 5.3.1.1 
and if the order of the various stormwater categories were consistent in all text, tables, and figures 
throughout the document. 

Response: The permit numbers were added; Ohio EPA will continue to work towards improving 
language consistency.  

Comment 10.7 (U.S. EPA): p. 85, Section 3.4.2, 1st sentence: The text mentions “natural infrastructure 
projects”; can OEPA provide some examples of what these types of projects are? Are they green 
infrastructure (e.g., bioswales, rain gardens, impermeable pavement, curb cut etc.) related projects? 

Response: In the context of the discussion on page 85 and throughout the PMR Ohio EPA uses “natural 
infrastructure” to discuss the components of the landscape that can be restored to enhance nonpoint 
source sinks. These would include wetland restoration, floodplain reconnection, two-stage ditches, 
stream restoration, and more. These are different from smaller scale green infrastructure projects like 
pervious pavement and rain gardens.  

11. Comments on Combined Sewer Overflows (CSOs) and Sanitary Sewer 
Overflows (SSOs) 
Comment 11.1 (OFBF): The PMR document provides a detailed assessment of the numerous 
phosphorus sources within the Maumee River watershed. As long as all NPDES permitted facilities 
report their discharges as required, it is relatively “easy” to partition the annual phosphorus load into 
the WT, CSO and HSTS components of the mass balance model. How confident is Ohio EPA in the 
estimates in the point source annual phosphorus loads give the past experience with the unreported 
discharges from City of Maumee? 

Response: Of the unreported discharges that have been discovered in recent years, the SSOs in the city 
of Maumee have been the most significant. These overflows are very important due to the threat they 
pose to local beneficial uses (recreation, aquatic life, etc.). The state of Ohio has taken administrative 
actions to ensure these discharges stop. However, considering the far-field phosphorus loading to the 
Maumee watershed, these overflows are expected to have added less than 0.02 percent of the annual 
phosphorus load (as reported in the PMR, Section 2.2.2.1). Due to existing permitting agreements all 
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communities are aware of the consequences of not reporting uncontrolled discharges of wastewater. 
Ohio EPA is confident in the overall certainty of the point source loading. Also note that additional 
information regarding uncertainty of loading calculations has been added to the final PMR’s margin of 
safety, Section 3.6. 

Comment 11.2 (NEORSD): NEORSD supports Ohio EPA's approach to set the WLA for CSOs with 
remaining overflows after implementation of a CSO L TCP to be the typical year flow rate and an 
assumed total phosphorus concentration of 0.75 mg/L. This approach aligns with implementation of 
CSO L TCPs and is a fair and reasonable approach to acknowledge the significant reduction of CSOs 
and associated phosphorus discharges that will be achieved upon completion of L TCPs. 

Response: Comment acknowledged.  

Comment 11.3 (AOMWA): AOMWA requests further consideration of the 0.75 mg/L Wasteload 
Allocations for Certain CSOs. As described on pages 84-85 of the Draft PMR (section 3.4.1.3), Ohio EPA 
has estimated the amount of CSO discharge from 6 CSO communities including AOMWA member the 
City of Lima. For the CSOs in this TMDL, Ohio EPA has indicated that the wasteload “allocations 
represent long term control plans that each CSO community has either completed enacted or are in 
the process of enacting.” Pg. 81. The Agency explains its estimate for the City of Lima’s CSOs and other 
communities’ as follows: “The wasteload allocation for these facilities is calculated by determining the 
product of that typical year flow rate, an assumed total phosphorus concentration of 0.75 mg/L, five 
twelfths in order to calculate the spring season period, and a conversation factor. The 0.75 mg/L 
assumption is based on an assessment of CSO data documented in Ohio EPA (2020b).” AOMWA 
requests that Ohio EPA revise the PMR to indicate more clearly that the City’s Long-Term Control Plan 
will be treated as the method of implementing the TMDL. Not all CSO communities have data on hand 
to assess whether the 0.75 mg/L concentration allocation is accurate. Consequently, AOMWA 
requests an additional clarifying point that Ohio EPA will not require any further action and/or 
investment during the TMDL’s implementation beyond adherence to a City’s Long-Term Control Plan. 

Response: The commenters appear to understand that the proposed PMR’s CSO wasteload allocations 
are based on the communities’ long term control plans’ (LTCP) level of control. Therefore, attainment of 
that level of control is the only prescribed action for implementation of this TMDL. The end point of the 
LTCPs is the important matter to this TMDL. However, other CSO controls could be required under other 
authorities. Because of this, the final PMR language will not be changed to indicate that completing 
LTCPs is the only final action required based on this TMDL or other, future regulatory instruments.  

Ohio EPA has demonstrated that CSOs at LTCP level of control can, on average, achieve discharge 
concentrations of 0.75 mg/L TP. Communities may be required to demonstrate compliance with their 
wasteload allocations via post-construction monitoring. Should a permittee be unable to demonstrate 
compliance with their wasteload allocation despite attainment of the LTCP level of control this new 
information will be grounds for reevaluating the TMDL’s wasteload allocation assumptions. Additional 
actions to achieve phosphorus controls may be considered. However, the data that yielded the 0.75 
mg/L value are from uncontrolled CSOs; Ohio EPA anticipates that CSO discharges in a post-LTCP 
condition will be more dilute, facilitating permittees’ ability to comply with their wasteload allocations. 
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Comment 11.4 (Maumee Coalition): Section 3.4.1.3 (page 84) indicates that 12 CSO communities have 
planned for complete separation of storm and sanitary sewers; and 12 other communities will remain 
with CSOs that will be authorized by the community’s long-term control plan (LTCP). Communities 
that have planned for complete separation are allowed to revise their LTCP to include authorized CSO 
discharges if necessary due to affordability or constructability challenges. For communities with 
authorized CSO discharges, the projected volume of CSO discharge is based on the typical year rainfall 
in the LTCP. Rainfall in an individual year can vary significantly from the typical year rainfall. Tables 19 
and A2.3 should include an acknowledgement that these are estimates based on the communities’ 
current LTCPs (which are subject to revision) and state that CSO communities will be deemed to be 
meeting their CSO WLAs as long as they are in compliance with their LTCP. 

Response: It is understood that CSO LTCPs do sometimes change over time. However, the PMR’s 
allocations are set based on the existing LTCPs submitted by CSO communities. Therefore, communities 
planning for complete separation are given wasteload allocations of zero load. LTCP modification 
requests will be evaluated on a case-by-case basis and the impact of the modification on the permittee’s 
phosphorus wasteload will be a consideration in Ohio EPA’s review. 

Comment 11.5 (U.S. EPA): p. 84, Section 3.4.1.3: Is it appropriate to use 5/12 of the year for 
determining the CSO season?  

• Are the CSOs effectively year-round, or are they more common in the spring?  
• To clarify, no WLA (WLA=0) is assigned to SSOs? An explicit statement of this would be 

good. 
• Note that this section would be a good place to identify presence and status of a Long 

Term Control Plan (LTCP). 

Response: Using five-twelfths of the planned annual LTCP discharges for the TMDL’s spring season 
wasteload allocation assumes discharge occurrences average out evenly in time throughout the year. 
This assumes that 42 percent (five-twelfths) of the level of control discharges will occur from March 1 
through July 31. Since all communities’ LTCPs controls are not finished yet (and therefore level of control 
is not yet realized) and considering every system is different, assumptions with which to estimate the 
timing of when these future occurrences will occur are very imprecise. Ohio EPA has observed that the 
amount of discharge events for the eight most active CSO communities in the watershed occurred 
between 38 and 62 percent during this TMDL’s spring season for the years 2017 through 2021. The 42 
percent assumption used in the TMDL is within this range. Ohio EPA considers the 42 percent to be an 
acceptable approach, rather than estimating a different proportion for each facility, due to the 
limitations discussed above. Additional discussion was added to the final PMR to reflect this 
consideration.  

No wasteload allocation is assigned to SSOs, as SSOs are prohibited and must be eliminated.   

12. Comments on Load Allocations 
Comments 12.1 (TMACOG): Ohio EPA has put a great deal of effort into quantifying the phosphorus 
contributions of regulated point sources, permitted stormwater areas, and home sewage treatment 
systems. However, the calculation method used to assign the nonpoint source load allocation (p. 87) is 
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simply a subtraction of all point sources, regulated stormwater, and HSTS. OEPA has stated that this 
vague method of assigning load reductions to nonpoint sources (90% of the phosphorus load) will 
allow flexibility in implementation (this was the rationale presented during LAP public meetings). 
However, the state’s reluctance to identify the contributions from the diversity of NPS and agricultural 
sources and assign appropriate and realistic load allocations will inevitably result in some segments of 
the agricultural sector shouldering the burden of increasingly aggressive BMP implementation while 
the other sources of phosphorus remain uncontrolled. As we discuss below, we are also concerned 
that the point sources will be forced to make up for the inadequate NPS phosphorus reductions 
through tightening permit conditions. 

Response: Ohio EPA evaluated the contribution of agricultural sources in the Maumee watershed 
throughout Section 2 of the draft PMR. This evaluation showed that agricultural contributions are 
affected in today’s conditions by: 

1) Fertilization (both commercial and manure) 
2) Agricultural soils – with rates of loss increasing where soil phosphorus is at elevated levels 
3) Soil conservation – reduces total phosphorus losses but can increase the relative proportion 

of DRP without additional management considerations 
4) Increasing precipitation totals and intensity 

These categories, while discussed discretely, are interrelated. Losses from individual fields are driven by 
near-unique combinations of these factors. Implementing an action to address one resource concern 
may result in unintended consequences for another. Therefore, it is not appropriate to discretely 
allocate these sources. Rather, using the information from Section 2 at the small watershed or field scale 
to understand these complex relationships allows for the most successful practices to be used. The 
implementation framework shows how each of the categories listed above are included in the strategy 
to meet the load allocation.  

Comment 12.2 (TMACOG): NPS developers will continue to be faced with the challenge of identifying 
projects that will be most effective in addressing the specific nutrient needs of their watershed. 
Because OEPA has not provided a detailed accounting of the relative impact of individual NPS sources, 
NPS-IS developers will be forced to make decisions somewhat blindly about the most effective 
practices without any clarification of the specific NPS issues are in their watershed. Local planners are 
generally not equipped or funded to conduct the watershed analysis needed to determine how to 
target funds most effectively. It is the role of the TMDL to provide this guidance in a clear and 
standardized format across all WLEB watersheds. 

Response: The TMDL does provide important guidance to the development of 9-element Nonpoint 
Source Implementation Strategy (NPS-IS) plans by identifying loading targets that need to be achieved at 
the Maumee watershed outlet. This should be coupled with the Ohio Domestic Action Plan which 
provides nonpoint source loading targets at the HUC12 level. Together these provide clear goals for local 
watershed planners. Local watershed planners can then look for opportunities that cannot be easily 
distilled at the scale of the Maumee watershed as a whole. At the small watershed scale relationships 
with individuals and actual practices can be encompassed into the planning effort.  
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We continue to evaluate priority BMPs as new information and research emerges to improve individual 
funding efforts and programs. This is an important part of adaptive management. The TMDL identifies 
important source categories to address with BMPs and BMPs that are emphasized within those source 
categories by different implementation programs.  

Comment 12.3 (TMACOG): Ohio EPA has not shown the formula used to calculate the load allocation, 
but it essentially looks like this – 

LA=Target P load – (WLA+MOS). 

This calculation is simply a subtraction of the known loads plus what seems to be an arbitrary 3% 
margin of safety (MOS) to achieve a target load for NPS. It is not based in any assessments of actual 
loads and is simply another way of stating the unknown load. If this is the approach OEPA wishes to 
take, the balance should be included in the MOS, which is reserved for the unknown load. 

The widely accepted calculation cited in other Ohio TMDLs looks like this - 

TMDL= ΣWLA+ΣLA+MOS 

This calculation places the onus on OEPA to conduct the source assessment required to determine the 
existing proportional contributions from various sources, report the loading from these sources, and 
then assign wasteload and load allocations to point and non-point sources based on known 
contributions. The challenge OEPA is facing with this method is that the agency has not conducted the 
rigorous source assessment necessary to quantify the sources and therefore has no basis to calculate 
a LA. 

OEPA’s effort to determine the LA based on the subtractive method misses the mark and fails to 
provide a solid foundation for implementing management actions targeted at the variety of NPS 
sources listed in section 2.2.1 Furthermore, this approach lumps all agricultural P sources, including all 
manure, into a single NPS category, when, in fact, a portion of the manure load should be allocated to 
point sources through CAFO permits and assigned individual WLAs that will translate into measurable 
discharge limits within the NPDES permitting system. 

Response: The full definition of the load allocation is in 40 CFR 130.2(g): 

“The portion of a receiving water's loading capacity that is attributed either to one of its existing 
or future nonpoint sources of pollution or to natural background sources. Load allocations are 
best estimates of the loading, which may range from reasonably accurate estimates to gross 
allotments, depending on the availability of data and appropriate techniques for predicting the 
loading. Wherever possible, natural and nonpoint source loads should be distinguished.” 
(emphasis added) 

The source assessment shows that estimating the nonpoint source loading from distinct source 
categories would introduce substantial uncertainty when trying to partition the load from once source 
category to another. Even defining those source categories to adequately reflect the nuance of how they 
are intrinsically related would be difficult. Addressing the source categories discussed in Section 2 
involves a suite of BMPs and many BMPs have potential tradeoffs and/or the potential to impact 
multiple source categories. Utilizing a gross allotment for the load allocation facilitates future adaptive 
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management as it does not alone prescribe specific actions. However, when viewed in concert with the 
robust discussion of sources from Section 2, it does allow for setting priorities to manage sources. The 
source assessment does not identify exact actions that are needed across the source categories.  

Please see responses to CAFO comments on considerations for CAFOs regarding individual WLAs. 

Comment 12.4 (U.S. EPA): p. 87, Section 3.4.5: Is there any connection (i.e., story to tell) between the 
breakout of Landscape Allocations (i.e., Agricultural Land, Developed Land and Natural Land) from the 
Ohio 2020 DAP (e.g., Tables A5, A6, etc.) and this project effort?  

• If, one were able to subdivide the LA value of Table 21 and Table 25 of the draft PMR into 
the landscape components (Agricultural, Developed and Natural) on the HUC-12 scale, 
would those values roughly agree with the summation of landscape estimates from the 
Ohio 2020 DAP (e.g., Tables A5, A6, etc.)? 

Response: These would be similar for the baseline conditions. The TMDL is more specific about how 
reductions would be achieved, because unlike the DAP, it includes point source reductions. Therefore, 
the PMR and Ohio DAP target conditions slightly differ.  

• Would there be differences between these two sets (i.e., the Ohio 2020 DAP Landscape 
Allocation numbers (e.g., Tables A5, A6, etc.) and a hypothetical split of the Load 
Allocation (LA) on the HUC-12 scale for this TMDL effort) of values? If yes, what would 
those differences be and why? 

Response: There would be differences but since the LA is the largest part of the TMDL, the difference 
would reflect modest changes in relative loading mass. Three primary differences would exist: 

1) The TMDL contains a margin of safety that affects the allocations by reserving load from the 
total TMDL. 

2) The developed land is split between the LA and the WLA. 
3) Ohio is investing in nonpoint source sinks as a cost-effective mechanism to realize load 

reductions. These actions are accounted for in the LA but impacted the determination of 
what actions were cost effective for achieving reductions from point sources.  
 

• The draft-PMR document shares the message that the NPS contributions are the source 
which really needs to be improved upon (i.e., reduction of 92 MT to enhance NPS sinks 
and reduction of 366 MT to improve NPS management in Figure 44) to ultimately meet the 
WLEB total phosphorus (TP) targets. How will local stakeholders know what their 
goals/targets are for reducing nonpoint source contributions without greater specificity at 
the HUC-12 scale? 

Response: Please see the response to the question about opportunities to highlight the LA portion of the 
TMDL for implementation purposes below. 

• It would be worthwhile for OEPA to provide more detail on LA and/or explain why it has 
chosen to have minimal detail on the LA.  
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o Suggest a citation to 40 CFR 130.2(g) regarding the definition of “load allocation”. The 
portion of a receiving water's loading capacity that is attributed either to one of its 
existing or future nonpoint sources of pollution or to natural background sources. Load 
allocations are best estimates of the loading, which may range from reasonably 
accurate estimates to gross allotments, depending on the availability of data and 
appropriate techniques for predicting the loading. Wherever possible, natural and 
nonpoint source loads should be distinguished.  

Response: Please see response to comment 12.1. 

• Is there an opportunity to highlight the LA portion of the TMDL for implementation 
purposes? To connect it to other documents (e.g., the DAP or existing Nine Key Element 
planning documents) which provide greater specificity to aid implementation planning? 

Response: The information used to build the mass balance model contains the same level of detail as 
the DAP. However, it is important to understand that predicting individual HUC12 loads in the DAP 
results in a much greater margin of error than what is associated with the TMDL allocations in the PMR. 
To make it clear that these loads are not to be viewed as TMDLs, Ohio EPA has not presented this 
information in the PMR document. Ohio EPA will explain the value of this information for 
implementation as the full draft TMDL is developed. 

Comment 12.5 (OFBF): Comments regarding the uncertainty surrounding the components comprising 
the upstream and downstream landscape phosphorus load. 

The Ohio EPA is utilizing an empirical mass balance method for the Maumee Watershed Nutrient 
TMDL. In order to utilize this method, a chemical and discharge monitoring point is necessary to 
calculate an annual nutrient load at that location. For this TMDL, the monitoring point is the Maumee 
River at Waterville. The additional portion of the annual phosphorus load downstream from the 
monitoring point is estimated and added to the calculated phosphorus load at the monitoring station 
to establish the total annual phosphorus load. The equation below (equation 1 on page 72) represents 
the methodology utilized to estimate the annual phosphorus load for Maumee River watershed. 

Total Load = WT + CSO + HSTS + LandscapeUPST + LandscapeDST 

WT = Wastewater Treatment Facilities (NPDES Permitted Discharges) 

CSO = Combined Sewer Overflows 

HSTS = Home Sewage Treatment Systems 

LandscapeUPST = Landscape Load (agricultural, developed, and natural areas) upstream of 
monitoring station 

LandscapeDST = Landscape Load (agricultural, developed, and natural areas) downstream of 
monitoring station 

The preliminary modeling results (PMR) document provides a detailed assessment of the numerous 
phosphorus sources within the Maumee River watershed. Using data from NPDES permitted facilities, 



Maumee Watershed Nutrient TMDL Project Preliminary Modeling Results Response to Comments 
November 2022 
Page 53 
 
it is relatively “easy” to partition the annual phosphorus load into the WT, CSO and HSTS components 
of the mass balance model. However, as described in the PMR document, there is much uncertainty 
contained in the multiple components making up the estimates for upstream and downstream 
landscape phosphorus load. 

Response: This is an accurate summary of how Ohio EPA views the mass balance model. 

Comment 12.6 (OFBF): Nutrient Management 

The PMR document describes in great detail and recognizes the positive actions Ohio agriculture has 
taken to manage the off-field movement of sediment and nutrients. The adoption of conservation 
tillage, installation of structural management measures and the development and implementation of 
nutrient management plans has resulted in a measurable reduction in sediment and total phosphorus 
loss. Soil test phosphorus levels for most of Ohio are dropping, fertilizer sales are declining and county 
phosphorus balances are negative - indicating that more phosphorus is leaving the crop fields via the 
crops being grown and harvested that is being applied to grow them. It is clear that the annual 
application of “new” phosphorus is actively and effectively being addressed by Ohio’s farmers (see 
figures 12, 13 and 14). 

As stated earlier, Ohio agriculture has been very successful in reducing (conservation tillage) and 
trapping (waterways and buffers) sediment and attached phosphorus either at the edge of the field or 
next to waterways. These efforts have resulted in the creation of areas rich in phosphorus. Figure 16 
clearly shows there is an inflection point when at a certain soil test phosphorus level (around 200 
mg/kg Mehlich3) the amount of dissolved phosphorus leaving a field via surface runoff begins to 
increase. These areas were designed and located to serve as sediment and total phosphorus sinks 
(traps) are now acting as dissolved phosphorus sources, slowly releasing phosphorus over an 
extended period of time. This lag time must be accounted for as the final implementation plan is 
developed. 

Response: While positive strides have been made in phosphorus management by Ohio’s agricultural 
producers, an overall point of the PMR source assessment is that more controls of this “new” 
phosphorus could yield additional water quality benefits. For example, nutrient incorporation and 
nutrient management planning continue to be central tenets to ODA’s H2Ohio funded efforts.   

The PMR outlines existing and ongoing research that identifies areas where high soil test phosphorus is 
causing elevated DRP export. The areas are often documented in zones that were not designed sinks as 
the comment notes. The implementation plan in the draft PMR included efforts to manage these areas 
once they are identified. The potential lag time to realize these reductions does weigh on setting 
expectations to meeting the phosphorus reduction goals.  

Comment 12.7 (OFBF): Atmospheric Deposition 

Typically, when developing a nutrient mass balance for an inland lake, one component that is included 
into the equation is atmospheric deposition directly onto the lake’s surface. Atmospheric deposition 
of phosphorus on the 6,568 square miles of the Maumee River watershed has not been exclusively 
calculated in the PMR document. While one could say it is embedded in the landscape phosphorus 
load, estimating its contribution can provide insight into the ability to meet the established 



Maumee Watershed Nutrient TMDL Project Preliminary Modeling Results Response to Comments 
November 2022 
Page 54 
 
phosphorus reduction target of 685.8 MT. As stated in the PMR document, Maccoux et al (2016) 
calculated atmospheric deposition to Lake Erie’s open water to be 6 percent of the total annual 
phosphorus load to the whole lake. Extrapolating this value to the Maumee River watershed (based 
on surface area), atmospheric deposition of total phosphorus to the Maumee River watershed 
landscape can be conservatively estimated to be about 370 MT per year. 

Maccoux, M.J., Dove, A., Backus, S.M., Dolan, D.M. 2016. Total and Soluble Reactive 
Phosphorus Loading to Lake Erie. A Detailed Accounting by Year, Basin, Country, and 
Tributary. J. Great Lakes Res. 42: 1151-1165 (2016). 

Without accounting for and acknowledging the contribution of atmospheric deposition to the 
Maumee watershed annual phosphorus load, what is the realistic expectation of meeting the 
established phosphorus reduction target of 685.8 MT? 

Response: Extrapolating the open water atmospheric loading rates to the watershed fails to account for 
several important considerations. When atmospheric deposition of phosphorus is directly to a body of 
water 100 percent is incorporated into the water. Conversely, the atmospheric deposition of 
phosphorus in the Maumee watershed is distributed across the landscape. Its proportion compared to 
active phosphorus sources onto the landscape (i.e., fertilizers) is small. As noted in the draft PMR, 
atmospheric deposition is considered to fall uniformly across the watershed and the region. Watersheds 
with minimal human development (both agricultural and urban) export relatively small, and 
environmentally acceptable, amounts of phosphorus. Because of this, the impact of atmospheric 
deposited phosphorus is minimal.   

Comment 12.8 (OFBF): What procedures will Ohio EPA employ to differentiate between the numerous 
Landscape (nonpoint source) phosphorus loads? 
Response: These sources will not be differentiated in the TMDL. This differentiation is best done at 
smaller planning scales, through the development of NPS-ISs and field scale planning efforts. At this 
scale the precision of the information available to planners is more refined and implementation efforts 
can be targeted to critical areas. The TMDL aggregates the nonpoint source LA at the watershed scale. 
This ensures small scale planning efforts have the flexibility needed to address local concerns.  

Comment 12.9 (ELPC): The PMR does not define source contributions or set load allocations. 

Response: Please see response to comment 12.1.  

Comment 12.10 (TMACOG): P. 27 – “Phosphorus contributions from roads may be a significant non-ag 
stormwater source in areas without permitted stormwater. Williamson et al. (2020) found that roads 
contributed up to 24 percent of suspended sediment in a rural Maumee River tributary in Indiana.” 

• This statement is misleading as it conflates phosphorus with sediments, and it does not 
support the statement that roads are a major contributor of phosphorus. Anecdotally the low 
P contributions from the very paved Wolf creek watershed would suggest that pavement is 
not a large contributor of P. - “Wolf Creek stands out as the only monitoring site in the 
Maumee watershed with more developed land” “Wolf Creek also stands out as having the 
lowest total phosphorus and DRP concentrations of all assessed watersheds” (p. 68). Please 
remove the statement that roads may be a significant contributor of phosphorus or support 
this statement with other research. 
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Response: Updates to the final PMR have been made regarding sediment from roads’ impact on 
phosphorus.  

13. Comments on Point Source Allocations and Implementation  
Comment 13.1 (PCS Nitrogen): Proposed TP WLA would impose unreasonable and unnecessary load 
reductions on PCS Nitrogen and should be revised to reflect the 2008 load. Additional details were 
associated with this comment and are included as Attachment 6. 

Response: Ohio EPA has recalculated the allocations for industrial point sources taking into account 
influent characteristics, phosphorus sources, and treatment technology. As a result, the allocation for 
PCS has been modified from 6.7 kg/day to 12.0 kg/day. 

Comment 13.2 (PCS Nitrogen): WLA as share of LA should better reflect significant reductions by, and 
small contributions of, point source discharges through fairer WLA and adaptive management. 
Additional detail provided with the comment and is included in Attachment 6. 

Response: Ohio EPA recognizes the fact that nonpoint sources contribute the vast majority of the load. 
The decision to not require additional reductions from the treatment facilities’ load moves additional 
reduction burden to the load allocation. While substantial investments in improving nonpoint source 
sinks helps support this shift, it is not consistent with a plan to reduce phosphorus loading overall if 
point sources are not managed at existing levels. Ohio EPA is committed to providing flexibility to the 
point source community to minimize the cost of the implementing the TMDL now and into the future, 
while maintaining point source efforts to contribute to reductions. 

Comment 13.3 (PCS Nitrogen): The watershed general permit implementation plans should include 
the “9 years out of 10” requirement. PCS Nitrogen specifically incorporates by reference the 
comments submitted by the Maumee Coalition on the draft PMR documenting that the compliance 
period under the watershed general permit should be 9 out of 10 years on a rolling basis. 

Response: The PMR does not propose exactly how compliance will be measured in the general permit. 
Ohio EPA is pursuing this general permit tool because it increases the flexibility to ensure that the load 
discharged is consistent with the WLA and assumptions in the TMDL. Specifically, to ensure that the 
aggregate load discharged from a group of facilities does not exceed the 2008 baseline. Ohio EPA will 
begin working on the general permit soon and there will be multiple opportunities for interested 
stakeholders to provide input. It would be appropriate to weigh the critical conditions and seasonality 
considerations discussed in the PMR and draft TMDL into further permit development. However, the 9-
of-10 years condition of the phosphorus loading targets is meant to account for hydrologic events that 
exceed the 90th percentile flow condition. If a hydrologic component of the targets is to be reflected in 
the general permit, it would need to consider the effect that wet weather may have on facilities’ ability 
to collectively meet the grouped WLA.  

Comment 13.4 (TMACOG): P. 82 – Table 17 

• OEPA states monthly and daily limits for all grouped permit WLA tiers in Table 17 with the 
exception of tier GPX, which only includes the Cooper Farms Cooked Meats Van Wert. OEPA 
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states the method as “Wasteload allocation set at the second greatest spring season load of 
the last five seasons (2017-2021)” but does not actually list the number it derived from these 
calculations. Other permittees within a proposed grouped permit will certainly be interested 
in the limit assigned to this co-permittee prior to committing to a grouped permit. The PMR 
should list daily and monthly phosphorus concentration limits for Cooper Farms as it has for 
the other tiers. 

Response: Ohio EPA has revised the “GPX” category to include all industrial facilities to better capture 
the influent characteristics, phosphorus sources and treatment technology of the facilities. Cooper 
Farms Cooked Meats is a food processing facility that has achieved substantial reductions in phosphorus 
since 2008. The facility also has the smallest discharge volume of any included in the grouped load and 
proposed general permit. Bringing the facility into the permit provides additional flexibility to other 
facilities because the allocation associated with Cooper Farms, based on existing performance, reflects 
an improvement in performance. The existing performance is consistent with comparable size POTWs 
that were excluded from the grouped load and general permit. Inclusion ensures that this performance 
continues and provides additional flexibility to the larger community included. 

Comment 13.5 (TMACOG): TMACOG agrees with OEPA’s effort to ensure that POTWs will not be 
forced to make immediate upgrades through the use of a grouped permit. This will help to ensure that 
communities and ratepayers don’t experience an immediate financial burden to meet additional P 
reduction requirements. OEPA discusses several methods for making these assurances long-term. 
However, there may be some facilities that are not currently performing within existing permit 
requirements and water quality goals. Can Ohio EPA please explain how these underperforming 
facilities will be identified and addressed in the proposed grouped permit to ensure that benefits of 
improvements made by some POTWs won’t be diluted by underperforming POTWs? 

Response: The standard of treatment for major POTWs in the watershed is to meet a limit of 1.0 mg/L 
monthly average concentration limit for phosphorus and, more recently, additional requirement to 
optimize treatment with existing technology. The monthly average limit of 1.0 mg/L in major POTW 
permits will continue to help ensure existing concentrations are maintained as required by the OAC.  A 
variety of factors affect effluent quality for individual facilities and actual effluent quality varies. If a 
facility is underperforming within these existing permit requirements, they will be subject to compliance 
considerations within their individual permits. New to the PMR is an evaluation of the last five years of 
facility performance compared to the grouped WLA that is proposed as a compliance measure in the 
general permit. Within this evaluation, additional considerations for an explicit allowance for future 
growth were also considered. As proposed, following optimization of existing technology, the limit is 
consistently met with some buffer and capacity for growth. As long as optimized operations continue 
and technology is improved as new facilities are built or existing facilities are expanded/upgraded, this 
loading capacity is expected to be maintained. Ohio EPA will begin working on the general permit soon 
and there will be multiple opportunities for interested stakeholders to provide input. 

Comment 13.6 (OMA): Proposed Wasteload Allocation (WLA) in PMR. As discussed in The OMA’s 
comments on prior steps in the Maumee Watershed TMDL process and as documented in the PMR, 
the vast majority (over 90%) of the total phosphorus load in the Maumee Watershed is nonpoint 
source contribution. Point source (PS), NPDES permitted discharges comprise only a tiny fraction of 
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the load (6%) and of this fraction, only 6% of that group are industrial dischargers. This small share of 
the total phosphorus (TP) load reflects the fact that this category of TP dischargers has been regulated 
for nearly five decades. The OMA supports Ohio EPA’s determination under the WLA that PS 
dischargers will not need to undertake further load reductions and that PS dischargers must be able to 
meet their load allocations “without incurring additional costs”. (PMR at 103; Ohio EPA Webinar, April 
28, 2022 at minute 14). The OMA also supports the detailed explanations for Ohio EPA’s 
determination, which are set forth throughout the PMR. 

It would be unreasonable, inequitable, and ineffective for the TMDL to place tighter limits on PS 
dischargers – such an approach would arbitrarily expose point sources to an enormous economic 
burden but would not result in any measurable progress towards attainment of water quality 
standards in the western basin of Lake Erie. The OMA therefore generally supports the framework set 
forth in the PMR and believes it should be fairly applied to all industrial dischargers. 

Response: The comment is noted. Ohio EPA will continue to weigh the impact of TMDL based allocations 
and use of permitting flexibilities to manage point sources efficiently. 

Comment 13.7 (OMA): The PMR presents a very detailed source assessment that confirms the primary 
role of NPS discharges in the impairments in the WLEB. As detailed above and in the PMR, PS 
dischargers have been heavily regulated since the passage of the Clean Water Act (and Ohio’s 
equivalent) and the Great Lakes Water Quality Act in the early 1970s. This regulatory paradigm has 
resulted in very significant phosphorus load reductions and maintained reduced loads. Due to these 
significant reductions, PS dischargers are now only about 6% of the TP load in the Maumee 
Watershed. (PMR at 38; Ohio EPA Webinar, April 28, 2022, at slide 16). Because these reductions have 
already been achieved and because Ohio EPA has determined that the 2008 PS dischargers are not 
required to expend further resources to meet the TMDL requirements, the WLA under the TMDL must 
be set at an allocation sufficient to meet the WLA needs of the PS dischargers. 

To the extent the WLA to PS dischargers in the PMR would require a PS discharger to undertake 
additional costs to meet the WLA, Ohio EPA should address this unnecessary and unreasonable 
outcome by increasing the allocation to the overall WLA. In fact, a very small reduction in the percent 
load allocated to the NPS dischargers would allow enough increased load in the WLA to fairly address 
any needed WLA for PS dischargers. All said, the WLA as a share of the overall allowable TP load must 
reflect Ohio EPA’s findings that the 2008 PS loads meet the TMDL requirements and that PS discharges 
are not required to undertake additional costs to meet the WLA. 

Response: See response to comment 13.2. 

Comment 13.8 (NEORSD): In order to achieve the goals for WWTPs laid out by Ohio EPA in the draft 
PMR - retain the 1.0 mg/L effluent concentration limit and seek no further reduction from WWTPs 
that have optimized performance NEORSD offers the following implementation strategy for the 
Agency's consideration: 

1) Continue renewing individual NPDES permits for existing major WWTPs retaining the 1.0 
mg/L total phosphorus effluent limit and retaining requirements to implement Best 
Management Practices to optimize phosphorus removal within existing treatment system 
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capabilities. Since the permitted effluent concentration limit will not be correlated to the 
phosphorus loading allocations in the TMDL, the phosphorus loading limits should be removed 
from the individual permits. 

2) Create a general watershed-based permit specifically to set collective phosphorus loading 
limits for all major and minor WWTPs in the Maumee watershed as established in the TMDL 
as an overlay over all of the WWTPs individual NPDES permits in the watershed.  

Using this approach, each facility would be required to comply with both its individual permit (i.e., 
effluent concentration limit) and the watershed permit (i.e., loading limit). This strategy also ensures 
that WWTPs continue to optimize performance and maintain the level of performance currently 
achieved. 

Response: This proposed strategy is consistent with the intent of Ohio EPA. However, loadings limits 
based on maintaining the 1.0/1.5 mg/L concentrations will continue to be included in individual permits.  
This is required in accordance with NPDES rules that require expression of limits in terms of 
concentration and load. The seasonal loading limit that is proposed for watershed general permit will 
have a seasonal component that is inconsistent with the requirements in OAC for individual facilities. 

Comment 13.9 (NEORSD): In general, NEORSD supports Ohio EPA's proposed approach for WWTPs in 
the Maumee watershed which is based on preserving the reductions already achieved by WWTPs. It is 
our understanding that Ohio EPA proposes to group all 100+ WWTPs in the Maumee watershed 
together with the collective load allocation set to the actual load discharged by this group in the 
Spring Season of 2008. Typically, this collective load is then used to calculate each facility's wasteload 
allocation (WLA) which is then translated into effluent concentration limits for the facility. If Ohio EPA 
were to use each WWTP's 2008 actual Spring load to calculate the facility's WLA, this would result in 
unreasonably low effluent concentration limits as concentration limits are calculated by dividing the 
daily allowable load by the design flow. Using this method would likely have drastic negative 
consequences for WWTPs and ratepayers with no measurable water quality benefit. To illustrate this 
approach, NEORSD calculated the monthly phosphorus effluent limit for the N EORSD Easterly WWTP 
at 0.19 mg/L if the WLA is based on the actual 2008 Spring load discharged from this facility. Although 
the Easterly WWTP has optimized its phosphorus removal, a monthly limit this low is simply not 
achievable with existing treatment processes and would have no impact on water quality in Lake Erie. 
Based on our review of the draft PMR, Ohio EPA does not intend to follow the typical WLA process 
(illustrated above) in this TMDL. 

To clarify Ohio EPA's intended unique approach for this TMDL, NEORSD requests that Ohio EPA revise 
the draft PMR to clearly state that individual WLA will not be tied to individual effluent concentration 
limits. Although NEORSD fully supports Ohio EPA in taking a unique approach with WLA for WWTPs 
through this TMDL, NEORSD has some concerns about Ohio EPA's proposed approach and specifically 
how it will be implemented. In the draft PMR, Ohio EPA proposes the use of a general watershed-
based permit to implement the WLA to "facilitate flexibility for permitted facilities." The use of a 
general permit for WWTP loading is a key element of this TMDL to ensure that the watershed will 
attain its goals without requiring immediate or nearterm implementation of more stringent effluent 
limitations for WWTPs. Table 17 identifies Ohio EPA's tiered approach for determining the individual 
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WLA for each facility to be included in the collective load in the general permit. Of specific concern is 
the WLA for tier 1 (GPl) - WWTPs with average daily design flows greater than 10 million gallons per 
day (MGD). The proposed GPl WLA calculation method is to use "average daily design flow at a total 
phosphorus concentration of 0.37 mg/L (the expected long term average total phosphorus discharge 
concentration where a 0.5 mg/L monthly limit exist) for the 153 days of the spring season." The 
District has concerns about this approach. First, the GPl WWTPs currently have a monthly limit of 1.0 
mg/L, not 0.5 mg/L. Therefore, it is unreasonable to expect that these facilities are discharging at an 
average of 0.37 mg/L even on a long-term basis with optimization. For example, the average 
concentration of phosphorus discharged from the NEORSD Westerly WWTP is 0.57 mg/L, which is 
based on 6 years of data with optimization measures fully implemented. This WLA approach would 
result in a significant deficiency in the load allocation for the Westerly WWTP. Second, the treatment 
capacity (i.e., the average daily design flow) does not directly correlate with a facility's ability to 
remove phosphorus. The NEORSD Westerly WWTP has a daily design flow of 28 MGD and cannot 
optimize further without the investment of significant new infrastructure, which would be costly to 
NEORSD and its ratepayers. 

Therefore, NEORSD requests that Ohio EPA consider revising the draft PMR to allow for the wide 
range of capabilities of existing WWTPs and variability of operating conditions when grouping 
facilities and determining WLAs. As illustrated above, not all major WWTPs can achieve the same level 
of performance with existing systems. Ohio EPA's approach will only work if a general watershed-
based permit is used and enough WWTPs are operating below 0.37 mg/L to balance out those 
facilities that simply cannot achieve that level of performance - despite optimization - with existing 
treatment systems. If Ohio EPA's intent is to not seek further reductions from WWTPs due to the 
significant efforts made by the industry over the last 30 years, NEORSD requests that Ohio EPA 
consider revising the draft PMR with: 1) a higher phosphorus concentration for the GPl tier in the 
WLA; 2) a different approach for WWTPs to allow for variability in treatment capabilities and 
optimized performance - not directly tied to design flow; or 3) clearly stating that the individual WLAs 
are based solely on the use of a general watershed-based permit. 

Further, given that Ohio EPA has stated that its intent is to retain the 1.0 mg/L phosphorus effluent 
monthly concentration limit in NPDES permits for existing WWTPs in the Maumee watershed, 
NEORSD requests that Ohio EPA revise the draft PMR to clearly state that all major WWTPs 
discharging to Lake Erie will retain a 1.0 mg/L effluent limit. WWTPs, as a category, are not the driver 
for water quality impairments in Lake Erie. Therefore, NEORSD fully supports Ohio EPA in retaining 
the current monthly phosphorus limit for WWTPs as further reductions would not result in meaningful 
nutrient reductions or address the nutrient problem in Lake Erie. 

Response: A watershed general permit offers opportunities for additional permitting flexibilities but 
does not currently exist. For the TMDL to be approvable by U.S. EPA individual allocations are required. 
It is appropriate to consider the impact of individual facilities or groups of facilities on managing effluent 
loads. The four facilities in the Grouped Permit Tier 1 (GP1) category in the PMR represent more than 
half of the load that will be authorized in the proposed general permit. When considering these 
individual facilities, additional management can have a large impact on total load. Combined with 
economies of scale it is more efficient and cost effective to have better management at facilities that are 
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larger. The future development of a general permit proposal is an important component of the 
economic considerations taken by Ohio EPA. State law guiding the development of TMDLs would require 
additional considerations and stakeholder engagement if Ohio EPA seeks lower limits in existing 
individual permits outside of two cases: 1) a community/facility elects not to participate in the general 
permit, or 2) a community/facility is expanded or replaced. 

Also see the response to comment 13.14. 

Comment 13.10 (NEORSD): NEORSD agrees with and supports Ohio EPA's recognition of the significant 
efforts wastewater treatment plants (WWTPs) have made over the last 30 years to reduce phosphorus 
discharges to Lake Erie. As noted in the draft PMR, WWTPs were a major contributor to nutrient 
loadings in Lake Erie in the early 1970s. This prompted a 1.0 mg/L phosphorus effluent concentration 
limit for all major WWTPs discharging to Lake Erie. By 1980, non-point sources became - and remain - 
the major contributor of phosphorus loading to the Lake. Specific to the Maumee watershed, Ohio 
EPA notes that "[p]ermitted facilities have invested heavily in phosphorus reductions over the last 
several decades. Today, they contribute a relatively minor source contribution to the Maumee 
watershed's overall load. Incremental gains continue to be made through optimization." Today all 
Ohio Lake Erie WWTPs combined contribute only 5% of the total load to the Lake. Similarly with the 
implementation of CSO Long-Term Control Plans (L TCPs), the contribution of phosphorus from CSOs 
in wet weather has been dramatically reduced. As demonstrated in the draft PMR, point sources 
should not be the focal point for remediation efforts in the Maumee watershed. 

Response: The comment acknowledged. 

Comment 13.11 (AOMWA): Remediation in the Maumee watershed should not focus on point 
sources. As you know, Ohio has participated in a biennial revision to a Nutrient Mass Balance Study, 
which computes the annual total nitrogen and phosphorus loads originating from Ohio watersheds 
draining to Lake Erie and the Ohio River. Ohio EPA completed this study “to provide nutrient loading 
data for determining the most environmentally beneficial and cost effective mechanisms for nutrient 
reduction.” The Agency has appropriately relied on the Nutrient Mass Balance Study’s conclusion that 
point sources are not the primary source of phosphorus loading. Draft PMR at 8. The 2020 Nutrient 
Mass Balance Study explicitly recognized that “[i]f nonpoint nutrients are found to be the major 
contributor of downstream total phosphorus load, then focusing remediation on point source 
nutrients would neither be prudent or efficient.” The Nutrient Mass Balance Study reports that 
“nonpoint sources were the highest contributors to the phosphorus load in the . . . Maumee (89 
percent) watershed.” Meanwhile, point sources contributed merely 7% of the phosphorus load. When 
averaged across a five-year spring loading season, NPDES permittees were responsible for merely 6% 
of the load. Draft PMR at 34-35. Consequently, these findings demonstrate that point sources should 
not be a focal point for remediation. 

Further, as the Draft PMR appropriately recognizes, publicly-owned treatment works have already 
invested significantly in efforts to reduce phosphorus loading to Lake Erie. Pg. 40 (“Permitted facilities 
have invested heavily in phosphorus reductions over the last several decades”). Ohio’s public 
wastewater agencies have been expending and continue to expend billions of dollars on infrastructure 
and treatment technologies as part of federally mandated consent decrees and existing permitting 
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and regulatory requirements. In fact, many of these agencies’ systems have already improved their 
wastewater treatment processes to achieve phosphorus effluent limits, and as a result, have already 
reduced their total phosphorus discharge loadings by greater than the 40 percent referenced in the 
Domestic Action Plan. Further, many municipalities have submitted optimization plans to refine the 
operation of existing treatment works to further reduce phosphorus loadings. Likewise, many of these 
communities are making significant investments in green infrastructure and other innovations to 
address water quality issues associated with stormwater discharges. 

As a result, to ensure an equitable approach to this TMDL, Wasteload Allocations and implementation 
decisions should account for significant efforts already undertaken by point sources. 

Response: See response to comment 13.2. 

Comment 13.12 (AOMWA): The TMDL should be focused on actions that will result in an 
environmental benefit. For similar reasons, the TMDL should focus exclusively on actions that will 
result in an environmental benefit and the Agency’s decisions during the implementation process 
should carefully weigh realistic environmental benefits with both economic and environmental costs. 
Ohio EPA recently indicated in the context of the City of Euclid permit objection that “Ohio is opposed 
to including lower phosphorus limits in permits when it will yield little to no environmental benefit.” 7 
Consistent with these comments, AOMWA’s members agree that economic and other considerations 
should be weighed against the anticipated environmental benefit, and regulatory controls should be 
reserved for those investments that are expected to lead to an actual environmental benefit. 

Response: During Ohio EPA’s presentation at the hearing on U.S. EPA’s objection to the city of Euclid’s 
proposed NPDES permit, the Agency opposed additional phosphorus point source limitations on 
individual facilities when no environmental benefit would result from such actions. Ohio EPA made it 
clear that the TMDL process is the most appropriate way to address impairments resulting from 
pollution delivered by multiple sources. When considering the existing phosphorus loads from the 
Maumee watershed, additional point source phosphorus loadings would be detrimental to the impaired 
western Lake Erie uses and would result in further reductions being required from the nonpoint source 
community.   

Comment 13.13 (City of Toledo): The City of Toledo opposes the attempt to mandate a blanket 
phosphorus limit on NPDES permit holders and unjust waste load allocations that are (1) not backed 
by science to justify the imposed limit and (2) not scientifically or statistically proven to have any 
significant impact on the receiving waters.  Such a mandate is unnecessary and would place additional 
financial burdens on local governments and the populations they serve during very unstable economic 
times, instead of focusing on non-point sources which are responsible for increased levels of 
phosphorus. 

Response: TMDL rules and regulations require that all sources of phosphorus be considered and receive 
a WLA or LA. Ohio EPA considered the existing contributions from NPDES permit holders and, rather 
than pursuing additional reductions, identified a strategy that will manage loads at a level of control that 
is currently achieved. Ohio EPA proposes the use of a grouped WLA and a watershed general permit.  
This permitting mechanism is proposed because it offers the best opportunity to demonstrate 
compliance with the WLA and assumptions in the TMDL while minimizing the need for unplanned capital 
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investments. The focus of the TMDL is achieving reductions for nonpoint sources and that is reflected in 
the level of loading reduction needed to meet the LA. Nonpoint source load reductions are planned 
though additional management of agricultural sources and improving nonpoint source sinks. 

A limit of 0.5 mg/L for new or expanding facilities is needed to maintain point source loadings below 
their 2008 baseline load. Please see response to comment 6.3. 

Comment 13.14 (AOMWA): The Draft PMR should be revised to clarify that individual Wasteload 
Allocations are not envisioned as individual effluent permit limits. As described on page 82, table 17, 
Ohio EPA has prepared draft Wasteload Allocations for individual point source facilities. The Draft 
PMR indicates that “when the total WLA is distributed equitably to individual facilities, not all 
facilities would meet the individual allocation every season.” Id. As a result, for implementation, “a 
general permit is proposed to facilitate flexibility for permitted facilities.” Id. at 102. The use of a 
general permit is a key element to this TMDL because Ohio EPA has indicated that it will ensure that 
the watershed will attain its goals without requiring immediate or near-term implementation of more 
stringent effluent limitations. As discussed above, this is appropriate because point sources in Ohio 
have already invested significantly to reduce phosphorus loading, and the available science 
demonstrates that nutrient loadings are attributable to nonpoint sources. By contrast, if the individual 
Wasteload Allocations were applied as individual permit limits, it would have drastic negative 
consequences for Ohio’s POTWs and rate-paying Ohioans. Again, we understand that Ohio EPA does 
not intend to do so, and Ohio EPA is well aware that an effluent permit limit of 0.37 mg/L as 
referenced in the Draft PMR at page 82, Table 17, would be inappropriate. However, AOMWA is 
concerned that other stakeholders and potential litigation may jeopardize the general permit 
approach. As a result, it would be best if the Draft PMR were revised to state that (1) individual 
Wasteload Allocations are not envisioned as individual permit limits, and (2) Ohio EPA would not have 
set the individual Wasteload Allocations at these levels if not for its intent to rely on a general 
watershed-based permit. AOMWA believes that these revisions will help to avoid any 
misunderstanding of Ohio EPA’s intent and protect public wastewater agencies from unintended 
repercussions. 

Response: Please see the response to comment 13.9. Further, maintaining a long-term average 
concentration of 0.37 mg/L is the assumed equivalent to a monthly average of 0.5 mg/L. This has been 
shown to be both technically feasible and economically achievable in Ohio. However, through the 
proposal to utilize a general permit, Ohio EPA is taking steps to ensure this technology is utilized when it 
is most cost effective to do so. That is, when existing capital projects are underway. If the general permit 
were jeopardized and individual permit limits had to be contemplated, additional economic 
considerations would be required.  

Comment 13.15 (AOMWA): Ohio EPA should revise or provide justification for the wasteload 
allocation for large wastewater treatment plants. Ohio EPA has proposed a tiered approach for 
wasteload allocations. Each tier receives a different concentration allocation depending on the 
facility’s average daily design flow. Draft PMR at 82, tbl. 17. For example, facilities with an average 
daily design flow greater than 10 million gallons per day have been allocated a value equal to average 
daily design flow at a total phosphorus concentration of 0.37 mg/L, which represents the expected 
concentration if a 0.5 mg/L monthly limit were in place. Id. at 82, tbl. 17. However, current 
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concentration limits for these treatment plants in the watershed are 1.0 mg/L, not 0.5 mg/L. To 
highlight the issue, in a separate comment letter from AOMWA member Northeast Ohio Regional 
Sewer District (“NEORSD”), NEORSD explains that a fully-optimized treatment plants has a 6-year 
historical concentration of 0.57 mg/L.11 As a result, it appears that the wasteload allocation 
calculation method for large wastewater treatment plants uses an inappropriately low concentration 
level. AOMWA requests that Ohio EPA revisit this calculation, consistent with Ohio EPA’s objective to 
focus remediation on the dominant source of the loading (i.e., not POTWs). AOMWA is sensitive to 
the risk that unanticipated developments may threaten the general permit framework, and is 
concerned about the effect of unreasonable wasteload allocations. Please note that this comment 
relates to the comment above requesting that the Agency clarify that this and other wasteload 
allocations will not be used to develop individual effluent limits. Again, AOMWA requests that Ohio 
EPA clearly state in future documents associated with the TMDL that the Agency would not have set 
the wasteload allocations at the levels chosen if not for the general permit framework. 

Response: See responses to comments 13.9 and 13.4. 

Comment 13.16 (Gary Donat – Village of Paulding WTP/WWTP Superintendent): The NPDES limit for 
municipal wastewater plants should be based on the difference of the upstream and downstream TP 
sampling numbers.  This difference is the only part of the stream load that treatment can affect.  In 
my case the majority of the water that is discharged, came from the Flat Rock Creek.  This Creek has a 
high TP load, during dry weather, due to the multiple factory farms in the watershed upstream of our 
Water Treatment Plant.  Closer inspection and regulation of the factory farms would help remove TP 
from this tributary.  High water flows dilute the consistent TP leakage from these factory farms.  We 
have to shut down our raw water pumping at the Water Treatment Plant during dry weather, if the 
nutrient levels get to high.  If we do not monitor these nutrient levels, we risk HAB’s forming in our 
reservoir. 

Response: The TMDL considers the collective contribution of point source (including municipal 
wastewater treatment plants) and nonpoint source phosphorus loadings at the watershed outlet. The 
analysis recognizes the more substantial impact from nonpoint sources, which includes livestock 
operations. The TMDL does not require point sources to contribute the majority of prescribed 
phosphorus reductions. 

NPDES permit limits and wasteload allocations are not calculated based on the difference between 
upstream and downstream concentrations. Limits and wasteload allocations are calculated to protect 
water quality standards. Typically, if upstream concentrations are elevated, lower NPDES limits are 
required because there is less assimilative capacity in the stream. 

Comment 13.17 (Maumee Coalition): The load reduction targets in Annex 4 of the Great Lakes Water 
Quality Agreement (“GLWQA”) specify (at page 70) that the targeted 40% reduction is meant to be 
achieved in 9 out of 10 years. The PMR uses this target to establish the Waste Load Allocations 
(“WLAs”) and states that the flow weighted mean concentrations (“FWMCs”) from Annex 4 will be 
used to track progress as the TMDL is implemented. Ohio EPA should clarify that (1) a rolling 10-year 
period (using the FWMCs) will be used to compare the total point source loads to the aggregate WLA 
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in the general permit and, (2) the total point source load will not be deemed to exceed the aggregate 
WLA unless there is more than one exceedance of the WLA in any ten-year interval. 

Response: See response to comment 13.3. 

Comment 13.18 (Maumee Coalition): The PMR states that it is intended to provide stakeholders with 
all necessary information prior to the final proposal of the individual TMDL allocations (Section 3.4, 
page 80). However, information essential for the stakeholders to determine if the proposed 
methodology is appropriate was not included in the PMR. One striking omission relates to the 
facilities proposed to be included in the grouped load, where the draft PMR does not include 
sufficient detail to understand the calculations and the development of target loads, including: 

• Ohio EPA has stated that the 2008 total phosphorus (“TP”) point source (“PS”) load has been 
consistently achieved since then. The data regarding the total annual PS load, and the (annual) 
contributions of the (significant) point sources contributing to the load was not included. 

• The individual facilities’ 2008 TP loads (referenced in Section 3.4.1.1 page 81) that were used 
to determine the group allocation. 

• Some additional information regarding TP loads was provided to the Coalition on August 15. 
However, we have (obviously) not had sufficient time to digest it. After we have done so, 
additional questions/comments will be submitted as necessary. 

Response: Ohio EPA has added information in Appendix 3 of the final PMR to show that the grouped 
WLA has been met for the last five years. This information includes a table of the 2008 loads calculated 
for individual facilities and each individual facilities load for the spring periods from 2017-2022. 
Additional comments and questions are welcome at any time and can be submitted to 
epatmdl@ohio.epa.gov. The next step of the TMDL process is a complete draft of the TMDL report 
which comes with a 60-day comment period. 

Comment 13.19 (Maumee  Coalition): There is a WLA-related inconsistency in the report that should 
be addressed in the final PMR. On page 82 of the draft PMR, category GP2 is referenced as having a 
general discharge concentration value of 0.66 mg/L represented in the WLA, while on page 83, GP2 is 
referenced as having a value of 0.59 mg/L represented in the WLA. 

Response: Ohio EPA appreciates the commenters noting the inconsistency regarding the GP2 wasteload 
allocation equivalent concentrations, as seen on pages 82 and 83 in the draft PMR. Due to changes in 
the wasteload allocations to incorporate an explicit allowance for future growth, neither of those sets of 
values are now correct. A detailed explanation of why the GP2 equivalent concentration has changed is 
provided in the response to comments in the allowance for future growth section of this document 
(comment 6.5). Efforts to ensure consistency in the updated values in the final PMR have been taken. 

Comment 13.20 (Maumee Coalition): The individual WLAs, if they are to be included in individual 
NPDES permits, should be in terms of seasonal load, not monthly (or daily) concentrations (as Table 
17, page 82, and the supporting information explaining GP1, GP2 and GP3 seem to suggest), and the 
PMR and TMDL should so state. 

Response: That would be one option available, but not the only one. The PMR will not explicitly state 
how the WLAs should be translated to limits in NPDES permits. NPDES permit writers would consider 

mailto:epatmdl@ohio.epa.gov
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site specific information when calculating permit limits. However, Ohio EPA’s intention is to finalize a 
general permit and not to include limits based on the individual WLAs in individual NPDES permits. 

Comment 13.21 (Maumee Coalition): Clarification regarding the intended use of the individual WLAs 
derived from Table 17 and included in Appendix 3, Table A2.1 [Wasteload allocations for individual 
discharging NPDES permits in the grouped load category] is needed.  

• The PMR should state that the individual WLAs for facilities covered under a general permit 
will not be enforceable as long as the aggregate WLA is being achieved. This is appropriate for 
the same reasons that Ohio EPA is proposing a general permit, namely that (a) currently 
permitted WWTPs are discharging well below their permitted loads, and (b) using a total load 
for assessment purposes more appropriately aligns with the requirements of the TMDL, which 
is driven by actual loads. It would be unnecessary to penalize individual facilities for exceeding 
their allowable load so long as the overall WLA is met. 

Response: The PMR was clarified to state that facilities with coverage under the general permit would 
not be expected to have a WLA consistent with the individual allocations in their individual permit. 

• The PMR (Section 3.7, page 89) indicates that one implementation measure to accommodate 
future growth will include “requiring new or upgrading major wastewater treatment plants to 
meet an individual monthly total phosphorus concentration of 0.5 mg/L…” The language in 
the third paragraph of Section 3.7, page 89, should be modified to read, “…requiring new or 
upgrading major wastewater treatment plants to evaluate the need for an individual monthly 
total phosphorus concentration limit of 0.5 mg/L…” In addition, as phrased, this requirement 
would impact not just the GP1 facilities (whose WLAs are based on a 0.5 mg/L monthly TP 
concentration), but also the GP2 facilities with WLAs based on a 0.66 mg/L TP concentration, 
which is a contradiction. 

Response: The implementation plan includes additional measures to preserve the capacity for growth. 
When part of an existing capital project, new, expanding, or replacement major facilities using biological 
treatment processes being built to achieve a 0.5 mg/L monthly average phosphorus concentration is a 
cost-effective opportunity to achieve load reductions. This will ensure that loadings covered by the 
proposed general permit are able to continue meeting the grouped allocation into the future as growth 
occurs. If the TMDL were developed to ensure more load was available for future growth without this 
strategy the individual allocations would need to be lower, and communities could be forced into 
untimely upgrades. 

• While it may be appropriate to require additional TP removal technology when a WWTP is 
upsized (presumably due to an increase in population or industrial growth with a concomitant 
increase in sewer revenue), it should not be automatically imposed when a WWTP is 
rehabilitated/upgraded for other reasons, such as for replacement of capital equipment that 
has reached its end of useful life, energy efficiency, or other reasons which are not driven by 
increased flows or increased TP loads. In these scenarios, the determination whether a 
reduced WLA for TP should be imposed should be based on, inter alia, an evaluation of the 
necessity of the reduction (to meet the aggregate 40% reduction and the ability of the WWTP 
to afford additional treatment technologies). 
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Response: Moving the technology bar when capital upgrades are in process is the opportunity to 
achieve cost effective reductions and preserve the capacity for growth. Not realizing these opportunities 
when they are presented would serve to increase the likelihood of future needs for untimely capital 
expenditures. 

• Ohio EPA previously stated that individual WLAs for facilities covered by the general permit 
would only become applicable when the facility undertook a significant upgrade. However, 
more recently, the Agency has indicated that individual WLAs would also become applicable if 
the group load was exceeded. This is not an appropriate application of the individual WLAs 
without a determination of the cause of the non-attainment. If, for example, the reason for 
the exceedance is the discharge of an “excessive” loading of TP by other point sources, it 
would be inequitable to impose the burden of correcting the situation on non-culpable point 
sources. 

Response: Ohio EPA understands this point. The general permit will include different action items if the 
overall load is exceeded based on how or why it is exceeded. The permit is proposed with the 
assumption that existing facilities, with existing treatment technology and optimization, can meet the 
grouped WLA. The individual WLAs could be part of the process to evaluate what the appropriate 
actions are in the event of noncompliance.  

• One or more point sources may elect to opt out of a general permit and seek an individual 
permit. If that happens, WLAs for such facilities must be determined in a manner that does 
not unfairly reduce the remaining total WLA for the “grouped” permittees. This means that 
Ohio EPA should issue the individual permit based on a WLA that is at least as stringent as that 
prescribed by Table 17 and Appendix 3, Table A2.1. 

Response: Ohio EPA agrees with this statement. If an individual facility does not participate in the 
general permit, they would need to implement the individual allocation in their individual NPDES permit.  

• While it is expected that the TMDL report and the general permit, once developed, will 
provide details on the intended use of the individual WLAs, a note should be included in both 
Table 17 and Appendix 3, Table A2.1 that states that the individual WLAs and specific 
concentrations are not intended to be used in development of individual permits. 

Response: If a facility chooses not to obtain coverage under the general permit or the overall load is 
exceeded, the WLAs could be used in the development of individual permits. 

Comment 13.22 (Maumee Coalition): The WLAs for the 110+ small (less than 0.5 MGD) municipal and 
semi-public individual WWTPs and 10 industrial facilities are purportedly based on the second highest 
spring load each discharged between 2017 and 2021 (Section 3.4.1.2, page 83). As many of these 
facilities do not monitor phosphorus, their WLAs are presumably based on reported or estimated 
flows and assumptions regarding TP concentrations. As the PMR provides no information on the 
number of monitored vs. unmonitored facilities or the data set that was used to estimate TP 
concentrations, it lacks any validation that this estimation method accurately represents the current 
load. In addition, in the absence of pertinent data and explanation, the selection of the second highest 
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load from the most recent 5-years of data appears arbitrary and is not demonstrably consistent with 
meeting the overall 2008 load. 

Response: TMDLs are developed using assumptions that vary in accuracy based on the information 
available. Most of these small facilities have been monitoring phosphorus for the last five years and they 
are using similar technology that was utilized in 2008. These assumptions were made to account for the 
WLA from this minor source category in a way that is consistent with the existing load. The 2008 load 
that is included in the general permit does not include the estimates for these facilities, rather it is 
developed from the 2008 load from facilities included in the general permit. This allocation does not 
affect the general permit and no additional requirements are proposed for these facilities. 

Comment 13.23 (U.S. EPA): EPA appreciates that OEPA assigned individual WLAs to individual 
facilities/permittees within the Tables of Appendix 3. EPA notes that an EPA TMDL approval typically 
applies to WLAs assigned to individual facilities; the use of Group WLAs will need to be discussed with 
EPA, and that the use of watershed permits, compliance schedules, etc., will need to be addressed 
through the NPDES permit process. Please be aware that 40 C.F.R. §122.44(d)(1)(vii) provides that 
water quality-based effluent limits in NPDES permits must be consistent with the assumptions and 
requirements of a WLA in any approved TMDL. 

Response: Ohio EPA is aware of these requirements and included the individual WLAs because the 
general permitting mechanism does not yet exist. However, Ohio EPA is committed to working with our 
stakeholders to develop a general permit that implements the assumptions and requirements of the 
WLA identified as the “Grouped WLA” in the Maumee Watershed Nutrient TMDL should it be approved. 
This will be a new general permit which requires review from U.S. EPA through real-time review. Ohio 
EPA is open to any guidance or examples U.S. EPA can offer as we work towards developing this permit 
in the NPDES permit process. 

Comment 13.24 (U.S. EPA): p. 81 and Appendix 3: It is important for EPA to understand how the 
individual WLAs in Tables A2.1 and A2.2 were calculated. Are the WLAs in the Appendix 3 tables 
calculated using the concentrations described in Table 17 (i.e., for GP1 facilities – flow * 0.5 mg/L * 
conversion factor…GP2 facilities – flow * 0.47 mg/L * conversion factor…etc)? Or are the WLA’s in the 
Appendix 3 tables calculated using 1.0 mg/L? 

• Are there any additional assumptions at play related to the calculation of WLAs in the 
Tables in Appendix 3? If yes, please explain.  

• Please add additional columns to the Tables in Appendix 3 which include the flows and 
concentration values used to calculate the WLAs. 

Response: Ohio EPA will utilize additional permitting flexibilities to implement the wasteload allocations 
in listed in Appendix 2. Therefore, while the process described in Table 17 was used to calculate these 
values Ohio EPA does not view these concentrations as requirements of the TMDL. Table 17 has been 
updated due to comments on the draft PMR, but additional columns were not added to Appendix 2. 

Comment 13.25 (U.S. EPA): p. 82, Table 17: Table 17 indicates (with language that is confusing) that 
POTWs that have a design flow equal to or greater than one but less than 10 mgd will receive a WLA 
equal to design flow times 0.47 mg/L for a 153-day spring season, and that a monthly average effluent 
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limit of 0.66 mg/L in a permit will drive performance to the 0.47 mg/L level . An effluent limit of 0.66 
mg/L will not achieve the outcome to which the United States agreed in GLWQA (see quote in 
comment immediately above). EPA requests that OEPA explain how the WLAs are consistent with the 
objectives under the GLWQA. EPA notes that Ontario and Michigan are or will be applying an effluent 
limit of 0.5 mg/L to all of their major POTWs, including those with design flows equal to or greater 
than one but less than 10 mgd. Application of such limits to all major POTWs in the Ohio part of the 
Maumee basin will address equity across the three jurisdictions from the head of the Detroit River to 
the mouth of the Maumee. 

Response: Ohio has been an active participant in the endeavors under the GLWQA and currently has 
fulfilled its commitments to develop a Domestic Action Plan. That plan has been incorporated into U.S. 
EPA’s Domestic Action Plan and does not include objectives to lower phosphorus limits at Ohio’s major 
POTWs to 0.5 mg/L. This was not an oversight by Ohio EPA and is consistent with the 2012 Great Lakes 
Water Quality Agreement to:  

“the Parties shall assess and, where necessary, develop and implement regulatory and non-
regulatory programs to reduce phosphorus loading from urban sources including: 

(c) programs to ensure that construction and operation of municipal wastewater treatment 
facilities that discharge one million liquid gallons or more per day achieve a maximum effluent 
concentration of 1.0 milligram per litre total phosphorus for plants in the basins of Lakes 
Superior, Michigan, and Huron, and of 0.5 milligram per litre total phosphorus for plants in the 
basins of Lakes Ontario and Erie;” (emphasis added) 

Developing the TMDL involves an assessment of the impact of municipal wastewater treatment 
discharging 1.0 million gallons per day or greater to the when developing the allocations. Ohio EPA has 
assessed implementing limits of 0.5 mg/L and has determined that it is not necessary to restore the 
impaired uses identified in Lake Erie. Ohio EPA is collaborating with U.S. EPA to implement the goals that 
are a part Great Lakes Water Quality Agreement while fulfilling our obligations under the Clean Water 
Act to develop a TMDL. 

Comment 13.26 (U.S. EPA): p. 83, Section 3.4.1.2, 2nd paragraph: The text mentions that, “…the 
individual wasteload allocation for each of these facilities is set based on the second greatest spring 
season load each facility has discharged in the last five spring seasons (2017-2021).” The EPA requests 
further explanation of these assumptions and why they are appropriate. Would it be possible to 
provide an actual example WLA calculation using this method looks like? E.g., Flow * TP concentration 
(X mg/L) * conversion factor. 

• Assume this calculative approach was used to set WLAs assigned in Table A2.2 in Appendix 
3? 

Response: The calculation was carried out on a load basis to account for the existing loads from these 
minor facilities identified in Table A2.2. There is no specific concentration and flow associated with these 
loading estimates. The loading estimates are equal to the facilities discharge and concentration from 
each of the last five years. Ohio EPA has assumed that these facilities will continue to operate with the 
same capacity and treatment technology and does not propose additional permitting restrictions. Using 
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the second highest year was to account for facilities not collectively contributing the greatest loads in 
the same year and unnecessarily prescribing more load to this discharge category than they represent 
under real world conditions. Implementation will involve continuing to require phosphorus monitoring 
in permits. This will allow Ohio EPA to evaluate the assumption in the future and determine if this new 
data warrants additional actions or revisions to the TMDL.  

Comment 13.27 (U.S. EPA): Appendix 3, Tables A2.1, A2.2, A2.3 and A2.4: Please delineate/identify 
the facilities that are above Waterville and those below Waterville in these tables? Perhaps add an 
asterisk to their facility name within the Facility Name column? 

Response: The location relative to the pour point does not weigh into the allocations and the allocations 
projected to the Waterville pour point in the draft PMR are no longer included in the final version. If 
there is a question about the exact location of an individual facility Ohio EPA publishes a GIS map of 
facility locations here: 
https://oepa.maps.arcgis.com/apps/webappviewer/index.html?id=9bd5463db1dd4a0bb0ef428368ea
75b3. 

Comment 13.28 (U.S. EPA): Appendix 3, Expression of WLAs: Appendix 3 expresses WLAs in terms of 
mass (kilograms), so it is unclear if the proposed WLAs would result in reduced allowable pollution 
loads compared to existing effluent limits set in current NPDES permits. Please expand Appendix 3 or 
some other portion of the PMR to compare existing loadings and proposed WLAs, which would 
highlight any expected reductions from current discharges. 

Response: Facilities’ design flows are used in the calculation for the individual wasteload allocations for 
the entities in the grouped permit. This means that facilities that discharge below their design flow, 
which is the majority of them, can effectively discharge at concentrations higher than used for the 
wasteload allocation calculation and still meet their wasteload allocation. Some facilities also discharge 
concentrations well under what would be needed to meet these individual WLAs. It would be 
inequitable to formally constrain individual facilities based on either their actual flow versus design flow 
or their ability to optimize existing treatment capacity to establish individual WLAs. To take advantage of 
these realities, Ohio EPA has proposed an implementation strategy that relies on meeting the grouped 
WLA. The PMR has been updated with an evaluation of recent loads from facilities included in the 
grouped WLA. This evaluation shows that the total grouped load is not being exceeded in recent years, 
as explained in the previous paragraph.  

14. Comments on Near-field TMDLs 
Comment 14.1 (OFBF): What is the relationship between the existing near-field TMDLs and the far-
field TMDL that is being developed? What happens if the benchmarks for success for the far-field 
TMDL are less strict than those for the near-field? Or vice-a-versa? 
 
Response: There is no direct relationship between the near-field TMDLs summarized in Appendix 4 and 
this far-field TMDL under development. Under contract with U.S. EPA, Tetra Tech evaluated the existing 
near-field TMDLs and there were too few nutrient TMDLs to achieve the needed reductions for Lake Erie 

https://oepa.maps.arcgis.com/apps/webappviewer/index.html?id=9bd5463db1dd4a0bb0ef428368ea75b3
https://oepa.maps.arcgis.com/apps/webappviewer/index.html?id=9bd5463db1dd4a0bb0ef428368ea75b3
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(See Module 1 webinar for additional discussion5). This far-field TMDL project does not prescribe 
reductions to a specific area and the allocations are balanced at the mouth of the Maumee River. Both 
efforts identify needed reductions to attain water quality standards associated with different 
impairments.  
 
As NPS-IS plans are developed they will consider needs to address both near-field and far-field concerns. 
If larger reductions are needed in a specific subwatershed area to achieve near-field objectives, they can 
be accounted for at the watershed scale since this TMDL does not prescribe specific reductions to the 
subwatershed areas.  

Comment 14.2 (City of Lima): The TMDL “carries forward” the putative allocation (of 5.33 kg/day) for 
the Lima WWTP from the Ottawa River TMDL. We use the term “putative” because, as a result of the 
City’s comments on the draft Ottawa River TMDL, the final TMDL stated:  

“Notwithstanding the allocations (or the absence of allocations) for total phosphorus and E. 
coli (the “Pollutants”) set forth in this TMDL for the City of Lima’s POTW, MS4, and CSOs, 
Lima’s obligations to implement any load reductions recommended in this TMDL will be 
limited to those actions required by its formally approved LTCP and in accordance with the 
implementation schedule therefore prescribed by a federal district court-approved order 
(referred to below as an “enforceable implementation schedule”), until a new or revised TMDL 
for the Ottawa River (Lima area) is issued with opportunity for public comment and it has been 
approved by U.S. EPA. Ohio EPA acknowledges that Lima retains its rights to challenge the 
new or revised TMDL. 

If formal approval of Lima’s LTCP and an enforceable implementation schedule have not both 
been issued before the expiration of its current NPDES permits (POTW/CSO permit No. 
2PE00000*MD: MS4 NPDES permit No. 2GQ00021), Ohio EPA may impose TMDL-
recommended load reductions on the Pollutants in subsequent: (a) POTW/CSO NPDES permits 
only by way of including specific and affordable (as defined in the Financial Capability chapter 
of the draft LTCP submitted to USEPA on August 1, 2012) projects in the permit compliance 
schedule and only if such projects are components of the City’s LTCP, have been approved as 
such by US EPA, and are consistent with the schedule in Lima’s draft LTCP implementation 
schedule; (b) MS4 NPDES Permits only by way of BMPs required by OAC 3745-39-03(C), This 
process will continue until such time as an approved LTCP and implementation schedule have 
been issued.” 

While Lima has no objection to Ohio EPA’s summarizing the Ottawa River (and other near field 
TMDLs) using a high level description, Lima does object to the fact that the summary table (In 
Appendix 4.1) presents information completely out of context from the very important language cited 
above, thereby mischaracterizing the TMDL. This could lead to misinterpretation or misapplication of 
the values in the Table. Accordingly, and because the Table does not add relevant information that is 
not already in the draft PMR, Lima suggests it be stricken from the PMR. 

 
5 YouTube link to presentation is available on the project webpage and slides are available here: 
epa.ohio.gov/static/Portals/35/tmdl/MaumeeNutrient/Outreach-Event-Mod1.pdf.  

https://epa.ohio.gov/static/Portals/35/tmdl/MaumeeNutrient/Outreach-Event-Mod1.pdf
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Based on the fat that the Ottawa River TMDL has not been revised or a new TMDL performed, and the 
City of Lima has an approved LTCP and US EPA Consent Agreement with an enforceable schedule, 
there is no enforceable allocation of total phosphorus to the City’s WWTP outside of those already 
agreed upon therin. 

Response: The WLAs in Table 4.1 of the PMR are approved by U.S. EPA and therefore must be accounted 
for in permits and planning efforts. Implementation offers some flexibility and that often includes 
adaptive management considerations such as those cited in the comment above. Additional information 
has been added to the beginning of Appendix 4 in the final PMR to highlight that near-field TMDLs are 
subject to additional considerations described in the project specific implementation plans. 
 
Comment 14.3 (PCS Nitrogen): Near-field TMDL summary needs to be revised. Additional detail 
provided with the comment and is included in Attachment 6. 
 
Response: Please see response to comment 14.2.  
 
Comment 14.4 (U.S. EPA): p. 81, Footnote #1: EPA R5 TMDL and OEPA TMDL staff had previous 
discussion (i.e., May-June 2022) regarding a scenario where a permittee has two assigned WLAs, one 
WLA from an earlier near-field TMDL (i.e., those projects described in Appendix 4) and a second WLA 
calculated in the development of WLAs for the MWN TMDL. EPA and OEPA came to the understanding 
that under these circumstances when there are two WLAs assigned to the same facility, ultimately the 
permit issued to the permittee must be consistent with the more stringent WLA.  

• Please include language which explains this scenario and expectation that the more 
stringent WLA will be incorporated into the permit. This language can be included within 
the revised PMR or TMDL document. 
 

Response: Additional language has been added to the appendix to discuss this scenario. 
 

• Unsure if the language in Footnote #1 is fully accurate given this understanding. Namely 
that all prior WLAs calculated for previous near-field TMDLs are not impacted by the WLAs 
from the MWN TMDL. The language of Footnote #1 could be interpreted to suggest that 
all WLAs from earlier near-field TMDLs would be more stringent than the WLAs calculated 
in the MWN TMDL. 

 
Response: Ohio EPA considers this accurate. Both near-field and far-field TMDLs are applicable and must 
be considered when developing a permit. The footnote does not denote that one or the other would be 
more restrictive.  
 

• It would be very helpful for OEPA to designate (e.g., asterisk) those permittees that have a 
pre-existing WLA from an earlier near-field TMDL within the Tables of Appendix 3. 
Another option would be to include the previously approved WLA in Appendix 3 with a 
notation, so the PMR/TMDL would serve as the overall source of information regarding 
approved WLAs. 

 
Response: Ohio EPA does not intend for this project to serve as an overall source of information 
regarding approved WLAs. When implementing WLAs, Ohio EPA must consider the full body of 
information which would include additional monitoring data in the watershed and adaptive 
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management considerations from any specific TMDL project. To do this, Ohio EPA consults all relevant 
documents when evaluating appropriate permit conditions. Relying on this table as an overall source of 
information would lead to error in the future if near-field TMDLs are revised or new near-field TMDLs 
are approved.  
 

• Appendix 4 identifies many of the WLAs as annual loads. Please update any WLAs 
represented with annual loads to include a daily expression of the WLA in Appendix 4. 

 
Response: The WLAs in Appendix 4 are consistent with those in the existing decision documents for 
those project areas. Changing the expression would require revisiting the breadth of assumptions used 
to develop the TMDL which would involve extensive outreach under Ohio’s TMDL development 
requirements. That effort extends beyond the scope of the project. 
 

• EPA reminds OEPA that permits for discharges to impaired waters in the WLEB upstream 
from the mouth of the Maumee, which do not yet have a TMDL calculated to address that 
upstream impairment, must have a pre-TMDL Water Quality Based Effluent Limit (WQBEL) 
when the discharge is at a level that will cause, have the reasonable potential to cause, or 
contribute to an excursion above the applicable numeric or narrative water quality 
criterion. 

 
Response: The comment is noted. 

Comment 14.5 (U.S. EPA): p. 90, Section 3.8.2, Critical Conditions, 1st paragraph, 4th sentence: EPA 
requests that the sentence that starts with “Because of this, the …” be reworded or potentially even 
deleted. “Phosphorus delivered by the stream network that makes up the Maumee Watershed is 
causing the impairments in western Lake Erie. Because of this, the “near-field” concerns that 
phosphorus may bring out within the stream network near the point or non-point source areas are 
not applicable to this particular project.” 

• Is this sentence in reference to the idea that the MWN TMDL will not address impairments 
for “near-field” areas at this time? E.g., waters in the basin which still require TMDLs (e.g., 
the Lower Auglaize subwatershed) will not be addressed via the MWN TMDL and a future 
TMDL to address these impairments will still need to be developed in the future? 

Response: This was the intent of the statement. Changes have been made in the final PMR to clarify this 
point.   

15. Comments on Implementation and Adaptive Management 
Comment 15.1 (OFBF): Will the Waterville monitoring station on the Maumee River or the Maumee 
River mouth serve as the location for measurement of progress? If the point of reference is the mouth 
of the Maumee River as it enters the Maumee Bay at Toledo, what criteria will be established to 
document and track progress? 

Response: The TMDL is established at the mouth of the Maumee River to ensure all sources of 
phosphorus in this drainage area are considered. There are many points of reference for monitoring 
progress and Waterville is a very important one that captures more than 95 percent of the watershed 



Maumee Watershed Nutrient TMDL Project Preliminary Modeling Results Response to Comments 
November 2022 
Page 73 
 
area. Some of these points of reference are downstream of the Waterville pour point, these include 
individual wastewater treatment plants and the Wolf Creek tributary monitoring gage.  

Comment 15.2 (ELPC): The PMR does not comply with Ohio law requiring that it establish specific 
implementation actions, schedules and monitoring in order to effectuate the TMDL. 

Response: The PMR was developed consistent with Ohio law. It provides a preliminary plan that 
discusses specific implementation actions, schedules, and monitoring to effectuate the TMDL. These 
actions will be refined and improved as Ohio EPA develops the draft TMDL utilizing stakeholder input. 

• Source control is essential, especially in light of climate change. 

Response: Source control is an important component of nutrient management planning that is central to 
all implementation efforts. In fact, for agricultural producers to utilize ODA’s H2Ohio program they are 
required to first develop a nutrient management plan. However, as the studies cited in the PMR note, 
reducing fertilizer inputs alone would be an ineffective measure to meet the goals of the TMDL. 
Continuing to pursue a suite of practices, that include and extend beyond source control, is important to 
ensure productive agriculture can be maintained while achieving the goals of the TMDL. 

• Soil phosphorus “hotspots” must be addressed. 

Response: Areas with elevated soil phosphorus present two primary management opportunities: 1) 
opportunities to reduce phosphorus applications, at least temporarily, while soil phosphorus is drawn 
down and 2) opportunities to deploy trap and treat practices with a better return on investment if soil 
phosphorus has reached a threshold where field scale losses are also elevated. Section 5.3.1.1 of the 
draft PMR discusses how priority practices included in the implementation strategy target these sources. 

• Ohio EPA should step up enforcement of its water pollution control laws. 

Response: Ohio EPA has a track record of taking enforcement action against entities that have 
unpermitted discharges, whether they be from the production area or land application activities. Dry 
weather discharges of manure can result in pollutant loading to waters of the state. This is a violation of 
ORC Section 6111.04. Since these are unauthorized discharges, Ohio EPA utilizes an enforcement 
response. Regarding the issuance of additional NPDES permits for CAFOs, Ohio EPA respectfully 
disagrees that these discharges, or the mere possibility of discharges, provide an adequate foundation 
to build a broad permitting response as opposed to the existing enforcement mechanisms. This is 
especially the case considering that the Agency would seek to prohibit and not authorize the very 
discharge that would potentially be permitted. 

• Targeted BMPs are required for efficient DRP reductions. 

Response: Ohio EPA agrees that targeted BMPs are important. Ohio is engaged in efforts to target BMPs 
to critical areas in the watershed. These efforts include H2Ohio BMPs, integration of tools like the 
Agricultural Conservation Planning Framework into NPS-ISs, and more novel ideas like leveraging public-
private partnerships to target management to areas with elevated soil test phosphorus.  

• Ohio EPA should measure progress in water quality improvements, not by program 
participation. 
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Response: Ohio EPA supports using water quality improvements to measure progress. See the response 
to comment 7.1 regarding the water quality tracking already in place. However, both measures are 
important for tracking progress. They can inform adaptive management in different ways. For example: 
Are we targeting the right BMPs or do we not have enough of them? 

• Ohio EPA must take the primary role in facilitating implementation planning and coordinating 
the Agencies’ actions. 

Response: Ohio EPA will use the resources it has available to facilitate implementation planning and 
coordination of actions needed to address the TMDL. One of the central tools available to the Agency is 
the facilitating the development of NPS-ISs to identify specific actions needed to address impairments 
and meet the objectives of approved TMDLs. Ohio EPA also participates extensively in coordination 
efforts with other agencies as they identify their priorities and actions to address them. 

• Ohio EPA should plan and implement finer scale monitoring efforts. 

Response: Monitoring is both very important and resource intensive. As Ohio EPA and others have 
worked to develop monitoring efforts, they have been included fine scale information. These include: 

• Extensive edge-of-field monitoring in the state led by U.S. Department of Agriculture 
Agricultural Research Service (USDA ARS) with many partners. 

• Stream gages at the HUC12 scale that focus on representing the diversity of the landscape in the 
Maumee watershed. 

• Stream gages at sub-HUC12 scale for a paired watershed study to test enhanced 
implementation of BMPs. This effort is led by researchers at The Ohio State University and relies 
on many university, agency, and private partners. 

• Monitoring of treatment facilities for permit compliance. 
• Targeted studies evaluating stream biology and water quality at all stream sizes throughout the 

watershed. 
• Soil tests required for H2Ohio nutrient management plans. 

Comment 15.3 (TMACOG): Establish Milestones 

Overall, the milestones laid out in this draft are not adequate to track success or prescribe 
adjustments as needed during TMDL implementation. We have suggested revisions or additions to the 
milestones under consideration, recognizing that these changes will not cover all milestones that 
should be incorporated. TMACOG encourages OEPA to set meaningful and measurable numeric 
thresholds for all milestones; if there is not enough data to support a threshold (e.g., identification of 
appropriate fields for controlled drainage and percentage of implementation to achieve reductions), 
then collection of this data should be a high priority and a plan and proposed timeline for data 
collection included as part of the strategy. 

• Planning and development milestones 
o “Revise priority practices for H2Ohio based on emerging research” is an important 

aspect of the adaptive management strategy – we encourage flexibility of practices as 
results are reviewed 
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o Additional milestones should be added to the strategy 
 Identification and quantification of nonpoint sources of pollution: this is an 

essential step towards management of the overwhelming majority of 
phosphorus loads; skipping this step means that implementation may have 
little to no impact 

 Revise implementation to move away from strictly voluntary measures 
towards targeted implementation in watersheds/critical areas that will 
provide the greatest impact 

 Research & development of practices that improve soil health: these practices 
will build a foundation for long-term nutrient and water management that 
also maintains desirable yields 

 Research & development of practices that improve manure management and 
reutilization while reducing manure nutrient loss to waterways, working 
towards sustainable manure BMPs 

 Ensure that manure regulations and enforcement effectively control this 
source of nutrients 

• Implementation milestones 
o Revised milestones 

 Change “Increase participation in voluntary programs through H2Ohio” to 
“Increase targeted implementation of nutrient management practices through 
H2Ohio” 

o Additional milestones should be added 
 Increase implementation of soil health practices 
 Increase implementation of practices that improve utilization and 

management of manure 

Response: Ohio EPA appreciates the targeted feedback on potential milestones and will consider them 
as milestones are refined in the draft TMDL.  

Comment 15.4 (TMACOG): TMACOG suggests the state establish a working group composed of agency 
staff, research institutions, and stakeholders to evaluate methods for assessing progress and 
recommend adjustments to the implementation strategy. 

Response: The suggestion is noted. 

Comment 15.5 (TMACOG): Please explain (using written and graphic formats) the decision-making 
criteria that will be used for making adjustment to the implementation strategy. 

Response: There are not specific criteria defined. Adjustments to the strategy can be considered at any 
time based on new information being available. That information could be anything that tracks TMDL 
implementation progress. For example: stream monitoring data, BMP efficacy research, unforeseen 
changes in point source growth, new data that refines the understanding of phosphorus sources and 
movement in the watershed, and more.  

Comment 15.6 (TMACOG): Please list all agency partners and their role and responsibilities specific to 
implementation. 
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Response: The PMR has listed an extensive list of agency partners and the programs/initiatives they 
oversee that provide resources for TMDL implementation. These resources will be evaluated as NPS-ISs 
are developed to link the resources to needed management actions.  

Comment 15.7 (TMACOG): “…changes in implementation actions could be driven by a metric that 
shows a program is not having a desired outcome…” – Please discuss the timeline for developing this 
metric in relation to the implementation schedule. 

Response: Additional information on the metrics and implementation timelines will be developed for 
the draft TMDL. 

Comment 15.8 (TMACOG): Because the TMDL evaluation is proposed at 2 years and Ohio EPA renews 
NPDES Stormwater Permits at 5-year intervals, considering the unproven effectiveness of Stormwater 
BMPs for phosphorous removal, Ohio EPA should consider all of the costs, benefits, and externalities 
associated with amended, additional, or more stringent control measures focused on Phosphorous 
reduction prior to including the Maumee Nutrient TMDL when renewing the permits. 

Response: Many programs are involved in implementing a TMDL and they all have different incremental 
timeframes associated with them. Adaptive management will be considered at these various 
incremental timeframes, such as five-year permit renewals. The proposed two-year evaluation will 
summarize any actions, program updates, and other information as data becomes available. This 
information will be available for implementing programs to utilize as they consider the need for adaptive 
management. 

Comment 15.9 (TMACOG): Evaluate Progress 

• Please explain which organizations will be involved with evaluating progress. Will this be 
conducted at a staff level by OEPA staff? 

Response: Please refer to the project initial outreach Module 3 found online6 and Section 5.3.3.3 of the 
PMR for the roles of the various resource agencies. 

Comment 15.10 (TMACOG): Implementation of the Maumee Nutrient TMDL will require involvement 
and buy-in of diverse stakeholders. TMACOG appreciates Ohio EPA’s willingness and efforts to engage 
stakeholder during the development of the PMR and its commitment to continue to engage 
stakeholders throughout the remainder of the TMDL development process and in developing and 
updating permits. We encourage the agency to continue with this commitment and to expand efforts 
to reach communities that are historically underrepresented in these processes. Many of these 
communities will be impacted by implementation efforts and should be heard as plans are developed. 

Response: Since the release of the draft PMR, Ohio EPA has started a new education and outreach effort 
to reach communities that are traditionally underrepresented. This work will be documented in the 
draft TMDL.  

Comment 15.11 (TMACOG): Considering the repeated references to the functional efforts of the multi-
agency H2Ohio program, Ohio EPA should promote a concerted policy-driven effort undertaken by all 

 
6 https://epa.ohio.gov/static/Portals/35/tmdl/MaumeeNutrient/Outreach-Event-Mod3.pdf 
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of the relevant state agencies toward the goals in the Maumee Nutrient TMDL. As OEPA works with 
other state agencies to further develop the implementation strategy, the state should consider- 

• An adaptive management strategy will only be effective if clear and quantifiable milestones 
are established 

• Moving from widespread voluntary implementation to targeted implementation will increase 
the effectiveness of all practices 

• Utilizing or collecting data to set measurable thresholds and goals should be a high priority 

Response: Ohio EPA is considering options for quantifiable milestones for the draft TMDL. The PMR 
presented conceptual milestones that will be refined for this purpose. Policy changes do happen and can 
assist future implementation efforts. However, a TMDL is a planning tool, not a policy tool. It cannot 
serve as a foundation for promoting a policy-driven effort to implement the Maumee Watershed 
Nutrient TMDL. Any changes would be utilized for TMDL implementation plan as adaptive management 
efforts. 

Comment 15.12 (AOMWA): Adaptive management should be incorporated into Ohio’s 
implementation process. AOMWA believes that nutrient management in Ohio should prioritize 
adaptive management in the implementation of regulatory tools such as TMDLs, in order to conserve 
limited resources in public wastewater agencies, while ensuring that management plans work in the 
field. Consistent with these views, Ohio EPA has acknowledged the importance of adaptive 
management (see Draft PMR at 95-96), and has noted that Ohio’s strategy may be “adjust[ed] . . . “if 
necessary” as the Agency “monitor[s] the watershed and lake to link implementation to the desired 
environmental response.” Id. at 96. 

Response: Ohio EPA intends to utilize adaptive management as new information becomes available. 
Depending on what types of actions are changed, adaptive management may follow different processes. 
This is discussed on page 115 of the draft PMR. 

Comment 15.13 (Sue Terrill): Concern is expressed that Ohio citizens continue to pay for unproven 
best management practices for agriculture without evidence to whether or not the practices increase 
or decrease phosphorus.  

Response: Ohio’s state agencies have and will continue to use the best science available to identify 
practices that are incentivized through Ohio’s taxpayers. For additional information on agricultural BMPs 
please see The Ohio State University Extension’s website: https://agbmps.osu.edu/bmp. 

16. Comments on Reasonable Assurance (RA) 
Comment 16.1 (ELPC): The PMR fails to include reasonable assurances that nonpoint source DRP 
reductions will be achieved. 

Response: Ohio EPA appreciates the many detailed comments regarding reasonable assurances (RA). 
The PMR only included the definition and an outline of the future reasonable assurance discussion. The 
information and suggestions in these comments will be considered and used to develop the complete 
section on reasonable assurances that will be available for public comment in the draft Maumee 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fagbmps.osu.edu%2Fbmp&data=05%7C01%7Cpaul.gledhill%40epa.ohio.gov%7C8aec4278882d44e6e02908dab29a7f75%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638018673895594438%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=jgXzaiS8Cz6Z6wrNZVo%2F156GcDrD0NiN%2BIxQ%2BgvJ0ic%3D&reserved=0
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Watershed Nutrient TMDL report. Section 6 in the final PMR report is unchanged from the draft PMR 
and included only general information that RA is a required component of the TMDL report.    

Comment 16.2 (TMACOG): Reasonable Assurances 

• TMACOG is concerned with the state’s delay in addressing reasonable assurances. 
Implementation of the NPS/agricultural portion of the TMDL is the most important 
portion of the Maumee Nutrient TMDL. In fact, this is the only portion of the 
implementation strategy that will have a meaningful impact on actual reduction in 
phosphorus loading. OEPA should address reasonable assurances immediately rather than 
waiting until the Draft TMDL Final Report. These reasonable assurances are intrinsically 
tied to this TMDL’s implementation strategy and will determine whether this TMDL meets 
the requirements of the Clean Water Act.  

• We request that Ohio EPA release a Draft Reasonable Assurances document before 
developing the Maumee Watershed Nutrient TMDL Report that details the following –  
o How the implementation strategy will be funded  
o How the state plans to target funds for the best return on investment  
o Agency responsibility specifically relate to each implementation action 

 Programmatic responsibility  
 Regulatory responsibility  

o Gaps in programmatic and agency responsibility  
o Plan and timeline for addressing programmatic and regulatory gaps.  
o Programs and regulation that need legislative action for the state to meet NPS 

phosphorus reduction goals and provide reasonable assurance  
o How many years the state will need to implement the strategy given current 

regulatory authority and available funding sources  
o How Ohio will engage other WLEB states in addressing issues specific to their 

phosphorus contributions  
• We request that Ohio EPA engage in stakeholder outreach and solicit public comment on 

Draft Reasonable Assurances and use the feedback received to address reasonable 
assurances in the final TMDL draft report 

Response: Please see the response to comment 16.1. 

Comment 16.3 (TMACOG): TMACOG appreciates OEPA’s good faith effort to avoid the need for 
immediate investments in wastewater treatment technology upgrades by implementing a grouped 
permit. This approach recognizes the significant voluntary investment and achievements that local 
governments and ratepayers have made toward nutrient reductions. However, we are concerned with 
the numbers listed in Table 17 (p. 82) that list the P concentrations used to calculate the wasteload 
allocations. If reasonable assurances are not met for NPS reductions or the grouped permit is not 
successful, there is concern that USEPA will see these numbers as de facto discharges limits for 
POTWs. USEPA has made it clear through the City of Euclid permit objection that they are willing to 
hold POTWs accountable for reductions that are clearly the responsibility of nonpoint sources. 
Discussions among TMACOG members have indicated that implementing the technology upgrades 
needed to achieve the permit limits in Table 17 would present formidable cost increases to 
ratepayers. 
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TMACOG is also concerned that these numbers do not account for the reductions that have already 
been achieved by POTWs at their current discharge limits that are the result of decades of investment 
in water pollution control programs that predate the 2008 baseline. OEPA should analyze the P 
reductions already made by POTWs and these reductions should be credited to the point source load 
and individual facilities. 

Response: Please see the response to comment 16.1. 

Comment 16.4 (Maumee Coalition): The cumulative impact of the non-point source TP reduction 
measures will take multiple years to be implemented, much less fully realized. The reasonable 
assurances in the TMDL need to reflect this fact. 

Response: Please see the response to comment 16.1. 

Comment 16.5 (Peter Hess): Mr. Hess’s comments on reasonable assurance are included in full as 
Attachment 3. Within those comments the following specific comments were highlighted: 

• The implementation of the H2Ohio voluntary BMP phosphorus reduction programs will not be 
sufficient to meet the water quality goals Annex 4 

• The BMPs are not being implemented at the proper locations 
• There is a pressing need to identify and control high phosphorus legacy cropland. Unless this is 

done the Annex 4 standards will not be met for decades, if ever. 
• The current BMP voluntary strategy will not meet the Annex 4 target 
• It appears that the Ohio EPA does not have the legislative authority to effectuate the 

necessary nutrient management control strategies to demonstrate reasonable assurance that 
nonpoint source control measures will achieve the expected load reductions 

• If the Ohio agencies have the legislative authority to enact more stringent strategies (lower 
animal feeding operation permit program requiring NMP/BMP/permit thresholds) has it tried 
these programs and they have failed or has the Ohio agencies failed to try these strategies? 
(Try and failed v. failed to try) 

• There is inherent lack of information being gathered, information that will improve the 
decision-making and hasten the attainment of the Annex 4 targets. 

• There have not been noticeable improvements to the direction of the Ohio EPA water 
programs due to the adaptive management and planning process. 

• The monitoring plan is deficient because it fails to describe the data to be collected to 
determine if load reductions are occurring 

Response: Please see the response to comment 16.1. 

Comment 16.6 (U.S. EPA): p. 26, top paragraph: This paragraph regarding the Muenich et al (2016) 
scenarios should be carefully reviewed in regards to reasonable assurance. 

Response: Please see the response to comment 16.1. 

Comment 16.7 (U.S. EPA): p. 115, Section 6, Reasonable Assurance: EPA was interested to see the 
draft Reasonable Assurance discussions as part of the draft PMR document. Let’s (EPA and OEPA) 
continue to brainstorm on content for this Section as part of the draft TMDL document, to be shared 
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in December 2022. EPA is happy to look at early iterations of the draft Reasonable Assurance Section 
prior to December 2022. 

Response: Please see the response to comment 16.1. 

Comment 16.8 (U.S. EPA): General Comments for upcoming Reasonable Assurance (RA) discussion: 

An analysis of RA is required for TMDLs with mixed point and nonpoint sources. In order to 
appropriately evaluate RA in the context of this TMDL, EPA requests that OEPA provide additional 
information on Reasonable Assurance, including discussion on the following details: 

• What actions and activities have the various State, counties, SWCDs, and Federal 
Programs implemented in in the basin over the last decade or so. 
o This should include information on funding, timelines, milestones, monitoring results 

(if any), and any estimates of pollutant reductions. 
• What actions and activities are currently being developed in the basin by the various 

State, counties, SWCDs, and Federal Programs?  
o This should include information on funding, timelines, milestones, critical areas, 

monitoring results (if any), and any estimates of expected pollutant reductions. 
• What actions and activities are planned in the basin by the various State, counties, 

SWCDs, and Federal Programs? 
o This should include information on funding, timelines, milestones, critical areas, 

monitoring plans, and any estimates of expected pollutant reductions. 
o This should also include the roles and responsibilities of the various 

organizations/governments. 
• EPA requests that discussion be provided to better understand how the RA and 

implementation efforts will be adjusted over time. As noted in Section 2.2 of the PMR, 
SWAT modeling is ongoing in the basin. A process for incorporating the results of the 
SWAT model and BMP follow-up monitoring will be important in utilizing the adaptive 
management process envisions in the PMR.  

• EPA requests that the upcoming discussion will also address the impacts of climate change 
on existing and proposed BMPs and projects.  

• It will also be important to explain the process for overseeing all the various projects 
planned or underway in the basin, to ensure the overall goals of the TMDL are addressed. 
Many NPS projects are developed at the HUC-14 level, and understanding how all these 
various projects will “fit together” in an overall plan will be important. To date, ODNR and 
ODA have been active participants in the stakeholder meetings, and it will be important to 
identify how all these efforts will be overseen to ensure the goals of the TMDL are 
attained. 

Response: Please see the response to comment 16.1. 

Comment 16.9 (AGL, OEC): The PMR fails to outline any reasonable assurances, novel implementation 
strategies, or new information to ensure LAs are achieved, giving downstream communities little trust 
that the burden of HABs on their lives will be alleviated. (Please see Attachment 5 for full comment 
letter) 
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Response: Please see the response to comment 16.1. 

17. Not Grouped/Other 
Comment 17.1 (OFBF): The proposed load allocations are for the Ohio portion of watershed. The PMR 
document makes the assumption that the non-Ohio (Indiana and Michigan) phosphorus load will 
meet the same 39.2% phosphorus reduction rate assigned to the Ohio phosphorus load. If the non-
Ohio phosphorus load is not reduced, how will the “extra” load coming into Ohio be allocated and 
addressed in the TMDL? Will the additional phosphorus load be added to the Ohio allocations? 

Response: The success of meeting the phosphorus reduction targets depends on reductions 
throughout the entire Maumee watershed. The TMDL assumes that each jurisdiction 
contributes equitably to the needed reductions. The PMR and preliminary implementation plan 
does not contemplate a scenario where Ohio is required to reduce more load due to this 
situation. Ohio EPA has had several meetings explaining this TMDL project with Indiana and 
Michigan and plans to continue regular collaboration.  

Comment 17.2 (OFBF): Appreciate that the PMR document recognizes: 

• The positive actions Ohio agriculture has taken to manage the off-field movement of sediment 
and nutrients. 

• The need for research (especially in-stream phosphorus dynamics and processes) to obtain 
necessary real-world information to incorporate into the final implementation plan. 

• The observed changing weather patterns and resulting impacts on watershed hydrology are 
driving the nutrient delivery into Lake Erie (Table 10 on page 69). 

• Watershed water management must be a key component in the final implementation 
strategy. 

• Natural systems take time to adjust to changes. The resulting lag time between 
implementation and measured water quality changes can be in the order of 10s of years. 

Response: Comment acknowledged.  

Comment 17.3 (OFBF): In-system Phosphorus Dynamics 

Over time, the multiple pools of trapped and detained phosphorus will slowly work its way from the 
headwaters of the watershed down to the Maumee River mouth and ultimately into the Western 
Lake Erie Basin. This material is being mobilized, redeposited and remobilized along the land-
freshwater transport continuum. As this stormwater runoff transported material moves, it undergoes 
numerous transformations as it makes its way downstream. The long-term movement and in-stream 
transformations result in the creation of a continuing source of phosphorus to downstream 
waterbodies lasting for years, decades or even centuries. 

In addition, the documented changing weather patterns resulting in the increase in the number of 
short term high intensity rainfall events will increase streambank erosion adding an additional 
phosphorus source into the watershed transport stream. As described in the PMR document, 
streambank erosion can be a substantial phosphorus source potentially comprising up to more than 
90 percent of the phosphorus load. 
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Response: Comment acknowledged.  

Comment 17.4 (ELPC): The PMR fails to identify and/or provide underlying data and information 
sources, which undermines full stakeholder participation in the TMDL process. 

• Ohio EPA should provide early access research to stakeholders. 
• Ohio EPA should “show its work” and provide missing source attributions, underlying data, 

assumptions, and math. 
• Ohio EPA should make clear if and how it is using prior work and external research projects in 

its decision making. 

Response: Starting in 2017 updated administrative rules governing Ohio’s TMDL process (ORC Section 
6111.562) formalized Ohio EPA’s responsibly for stakeholder involvement. This new process added 
several steps to, “…provide notice of and opportunity for input…” to stakeholders when TMDLs are 
being developed. Ohio EPA has also shared routine project updates via monthly webinars and additional 
meetings, which go beyond these requirements. Ohio EPA appreciates all feedback about how we can 
improve the process and better document the decisions made during TMDL development. 

Comment 17.5 (TMACOG): Ohio EPA states (p 70, regarding the source assessment) that “The overall 
intent of this section is to provide scientific rigor to assist in decisions for the TMDL’s implementation 
recommendations.” and “This assessment should serve as part of the backbone to this TMDL project.” 
Based on TMACOG’s understanding of this section, it appears that the NPS source assessment is 
simply a literature review of the state of science and research on phosphorus in the WLEB. A literature 
review, regardless of how extensive it might be, is not a substitute for the assessment and data 
analysis that is needed to develop the TMDL that will ultimately be the roadmap for removing Lake 
Erie’s impairment. To be considered a “backbone” of the TMDL, the source assessment should – 

• use the literature review to guide a separate analysis that synthesizes information and data 
from various sources into actual estimates of phosphorus sources 

• provide a discernable and quantifiable connection from the source assessment to the PMR 
loading estimates, load allocations, and reduction goals for individual sources of NPS pollution 

• provide a clear pathway to guide implementation based on load reduction goals 

Response: The literature discussed in the PMR, to various degrees, does estimate the relative proportion 
of nonpoint phosphorus sources. Part of the intent of presenting the level of detail from various 
resources was to show that 1) there are many different estimates of the proportion of different 
nonpoint sources and 2) there is very active research ongoing to improve these estimates. Please see 
the response to comment 12.1 regarding the intent of the load allocations.  

Comment 17.6 (TMACOG): P. 14 – Discussion on using the Census of Agriculture 

• Census of Agriculture should not be considered a reliable data source for the purposes of the 
TMDL source assessment. Census of Agriculture is voluntarily self-reported and is not 
independently verified. Use other studies like EWG’s 2019 study that estimated the extent of 
animal operations using arial imagery to validate these numbers. 
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Response: The EWG 2022 report findings have been incorporated in the final PMR as another source of 
livestock and manure phosphorus in the watershed. The results from that work are in close agreement 
with the ODA estimates using the Census of Agriculture.   
 
Comment 17.7 (TMACOG): Within the TMDL, the state should commit to a timeline to conduct an 
independent review of current agricultural policies, rules, and regulations, and their implementation 
and enforcement to determine if the policies currently in place are sufficient to abate the sources of 
nutrients in the WLEB. Specifically, focus should be placed on Ohio’s rules governing animal 
operations, which are lax when compared to other Lake Erie states and Ontario. See IJC report 
 
Response: TMDLs are not policy tools. The TMDL implementation plan will utilize tools and authorities 
that are in place. As the TMDL is implemented, future policy discussions and changes may occur and will 
be incorporated into the implementation strategy as part of the adaptive management approach. 
 
Comment 17.8 (TMACOG): P. 104 – “Final, approved TMDL reports may be modified. In the future, 
Ohio EPA may make changes to the load and/or wasteload allocations in the Maumee Watershed 
Nutrient TMDL report when new information becomes available, or circumstances arise during the 
implementation of the TMDL report suggests such modifications are appropriate” 

• Additionally, OEPA should make a plan and timeline to quantify the actual nutrient 
contributions from animal agriculture, including direct facility discharges and runoff, 
manure field applications, and export of manure through tile drains. This information 
should be used to update both WLAs and LAs as well as loads and allocations from specific 
NPS/Ag sources. 

• Considering the adaptive management approach that allows for ongoing reassessment of 
WLAs and LAs, Ohio EPA should explain the details 

 
Response: The contributions from animal agriculture is fully captured in the LA, as described in the 
Section 2 of this document. Should new information arise that supports a different approach for 
managing manure, it would not necessarily require modifying the TMDL. So long as this new approach is 
consistent with meeting the LA. 
 
Comment 17.9 (TMACOG): P. 97 – Figures 44 and 45 

• Nonpoint source management will be most effective if specific sources (e.g., row crops, 
animal operations) are identified and quantified. As ~83% of the reductions, a targeted 
effort is needed to see results and effectively use public funding. 

• Point source category should also list permitted animal operations 
 
Response: See responses to comment 1.4 regarding permitted livestock operations and comment 12.1 
regarding nonpoint source load allocations.  
 
Comment 17.20 (TMACOG): P. 98 – “Efforts to slow and hold water within the watershed have focused 
on restoring wetlands, stream channels, and floodplain connectivity, thereby restoring the functions 
once provided by these areas of the landscape.” 

• The recent deregulation of ephemeral stream features hinders any efforts to manage 
water moving across the landscape and offers loopholes for industry to pollute. This 
report should account for the role of ephemeral features in restoring functioning 
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watersheds that will help to reach nutrient reduction goals and also describe how this 
regulatory gap will be addressed. 

 
Response: TMDLs are not policy tools and will not consider policy change for meeting the needed 
reductions. The TMDL implementation plan will utilize tools and authorities that are in place. That 
includes efforts to restore the natural landscape where there are opportunities to enhance phosphorus 
sinks. 
 
Comment 17.21 (TMACOG): Considering that the PMR identifies Agriculture as the foremost source of 
P by a wide margin, we expect there to be thorough analyses and innovative strategies associated 
with this source. A comprehensive accounting of agricultural sources should be completed as part of 
the TMDL process; at a minimum we ask that a plan and timeline for this work are developed. While 
voluntary programs have allowed for implementation of nutrient reduction practices on many acres, 
producer efforts and public dollars can be better utilized through strategic and targeted 
implementation. What approaches will be used to reach reluctant producers whose farms lie in areas 
identified with higher P loading? Overall, there are many opportunities to better address agriculture 
and NPS, and we have included recommendations specific to multiple sections of the PMR. 
 
Response:  The PMR recognizes targeted actions will make implementation more cost effective. See the 
response to comment 15.2 regarding considerations in the TMDL for targeted implementation. 
 
Comment 17.22 (TMACOG): As implementation occurs, regular assessment of success is crucial to 
achieving the desired ecological and quality of life improvements expected from such a monumental 
effort. We appreciate Ohio EPA’s comprehensive monitoring plan presented in the PMR. There are 
some areas where this plan should be fortified, such as the inclusion of non-permitted animal feeding 
operations and stormwater programs. Additionally, we ask that the PMR includes explanations of the 
decision-making criteria to be used when adjusting the strategy and the organizations responsible for 
evaluation. We suggest that this work would be best accomplished through a diverse group of 
organizations and stakeholders. 
 
Response: Ohio’s TMDL process is designed to provide several official opportunities for stakeholder 
input, this PMR being a pivotal one. Also, please see the response to comment 15.5. 
 
Comment 17.23 (TMACOG): P. 71 – Table 12 

• The model outputs are only as informative and useful as the source data. The data listed in 
Table 12 are all reliable sources of data of various scales. The POTW data are available at the 
scale of a single facility, HSTS data and unsewered areas are available at the census tract scale. 
Water quality data are available at a HUC 12 scale and a fine temporal scale. Developed areas 
are available at both the census tract and parcel scale. 

• However, the National Land Cover Dataset (NLCD) data that are the basis for the NPS load 
calculations do not provide adequate detail, at fine enough spatial and temporal scales to be 
useful in 1) determining the nutrient loads of different NPS sources or the NPS category as a 
whole 2) determining load allocations for non-point sources and 3) targeting implementation 
actions where they are needed most. The NLCD only identifies very broad categories of 
agricultural land cover, which Ohio EPA has aggregated into even less descriptive land cover 
categories. This single dataset does not provide any information about the categories of NPS 
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listed in Section 2. However, these datasets are available or can be developed through remote 
sensing and GIS analysis. OEPA should work with Ohio’s wealth of technical expertise at 
research institutions and in the private sector to map the spatial distribution of agricultural 
sources of nutrients and use these to refine and provide detail to the loading calculation. 

 
Response: See response to comment 12.1.  
 
Comment 17.24 (TMACOG): P. 78 – “Annual agricultural loads reported in the region ranged from 1.1 
– 2.05 lbs./acre/year on average. Developed land had results that were <0.1 – 0.6 lbs./acre/year … 
The 
natural landscape is not well described…but a small positive load of 0.1 lbs./acre/year is assumed. The 
ratio that is used to define the relative contributions at the pour point are that agricultural land yields 
twice as much per acre as developed land (2:1) and agricultural land yields 10 times as much per acre 
as natural lands (10:1).” 

• Absent a written rationale for the assigned 20% load reduction for developed land, we assume 
that the above data ranges were used to deduce the ratios that were then applied to the 
needed 40% reduction. However, these calculations simply do not add up. It appears that 
Ohio EPA has used the low-end range for agriculture and the high-end range for developed 
land to arrive at a 2:1 ratio and later a 20% reduction for developed land (Equations 4-6 on P 
79). 

• While we don’t necessarily agree with the logic used to determine a load reduction for 
developed land, TMACOG has recalculated ranges using this method comparing low ranges for 
agriculture to low ranges for developed land to illustrate that the 20% reduction requirement 
for developed land is inaccurate. The same was done for mid and high ranges. The number for 
natural land was included as well. According to our calculations, using the questionable logic 
on page 78-79, P load reduction requirements for developed land would be 4% (low range), 
9% (mid range), and 12% (high range.) See Tables 1-3 below. 

• Any required reductions should use the minimum range of the baseline condition. This will 
allow for the incremental planning approach and aligns with statements throughout the PMR 
(p. 42 and p. 115) that stormwater is a minor source of phosphorous. Therefore, easing initial 
modifications to MS4 stormwater management plans, and not overburden taxed citizens and 
ratepayers who may ultimately be asked to fund BMPs. See additional comments on 
Stormwater implementation in section 5.3.1.1 

 
Response: The approach described in the comment is not reflective of how allocations were determined 
in the draft PMR. The proposed allocations are not set based on proportions of existing conditions. 
Rather, the amount of reduction required is more source specific. It is based on the various sources’ pre-
existing level of phosphorus controls and opportunities to achieve reductions. In the PMR, the MS4 
baseline condition mass was reduced by 20 percent to establish its WLA. 
 
Comment 17.25 (NEORSD): Given the unique factors of the Maumee watershed, the load allocations 
and implementation strategies contained in the Maumee TMDL should be administered specific to 
issues and contributing sources of the impaired watershed. NEORSD requests that future load 
allocations and implementations strategies be carefully evaluated for regional differences as pending 
and upcoming watershed TMDL's across the state are considered. TMDL's should not follow a one-
size-fits all standardized methodology. 
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Response: Comment acknowledged.  
 
Comment 17.26 (AOMWA): The Maumee is a unique watershed, and AOMWA believes that future far-
field TMDLs should not necessarily reflect the management decisions contained in the Maumee 
TMDL. Ohio EPA has come to the conclusion that Lake Erie’s nutrient impacts are largely attributable 
to nonpoint source impacts into the Western Basin. In particular, “loadings from Maumee watershed 
in the Western Basin of Lake Erie comprise “most of Ohio’s TP contributions to harmful algal blooms 
in Lake Erie.” Ohio EPA Presentation, Euclid NPDES: US EPA Region V Specific Objection to Phosphorus 
Limits, at slide 49. These nonpoint sources in the Maumee River watershed (within the Western Basin 
of Lake Erie) account for 90 percent of the total phosphorus load in the heavily agricultural region. Id. 
at 24, Fig. 12. As a result, AOMWA believes that Ohio EPA should carefully revisit its process and 
management decisions when it evaluates whether and how to implement far-field TMDLs in 
watersheds throughout the state. 
 
Response: Comment acknowledged. 
 
Comment 17.27 (Gary Donat – Village of Paulding WTP/WWTP Superintendent): Will there be a 
mandate for the state and counties to make all new ditches in the two stage design and convert any 
ditch to two stage when being cleaned?  It seems as if this BMP is one of the more efficient and 
practical mentioned in the report. 
 
Response: Ohio EPA does not have authority to mandate nonpoint source BMPs. Please see the 
following news release for more information on how ODA is utilizing the H2Ohio program to promote 
the implementation of two-stage ditches: https://h2.ohio.gov/governor-dewine-announces-5-million-
grant-program-for-new-h2ohio-best-management-practice/.   
 
Comment 17.28 (Maumee Coalition): Table 20 (Section 3.4.4, page 86) states that land application of 
biosolids has received a WLA of zero. This statement is oxymoronic and should be deleted. As 
correctly noted in Section 2.2.2.3 (at page 43), runoff from property where biosolids have been 
applied is agricultural stormwater and part of the load allocation. Table 20 should be updated to 
indicate that there is no WLA for biosolids because it is included in the LA. 
 
Response: The table was edited to reflect the fact that it does not receive a WLA because discharge is 
prohibited, and agricultural stormwater loads from application sites are included in the LA. 
 
Comment 17.29 (U.S. EPA): p. 21, 3rd paragraph below Fertilizer’s role in increased DRP to Lake Erie 
heading: The discussion on the IJC report suggests the impact conservation tillage has on DRP loads. 
This will need to be considered as the Reasonable Assurance Section is developed; relying on 
conservation tillage will be much more nuanced when this information is considered. 
 

• Is there any way to quantify the impacts of conservation tillage, such as through modeling 
of scenarios under which conservation tillage is adopted by various percentages of 
acreage? 

 

https://h2.ohio.gov/governor-dewine-announces-5-million-grant-program-for-new-h2ohio-best-management-practice/
https://h2.ohio.gov/governor-dewine-announces-5-million-grant-program-for-new-h2ohio-best-management-practice/
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• Is the reduction in TP (particulate) phosphorus greater than the increase in DRP? This is 
somewhat discussed on Page 22, but a more explicit determination is needed. 

 
Response: The impact of conservation tillage on phosphorus loads is complex. The literature reviewed 
by Ohio EPA did not suggest a specific impact from this practice, only that it played a role. This practice 
is now common in the watershed and has led to many benefits. The implementation strategy does not 
rely on conservation tillage. For example, the H2Ohio initiative does not incentivize conservation tillage. 
However, fertilizer incorporation is encouraged, and this helps mitigate the unintended consequences of 
conservation tillage.  
 
Figure 5 in the PMR shows that total phosphorus loads have declined in the watershed while DRP has 
been more dynamic with a substantial increase from the mid-1990s to the mid-2000s. The DRP increase 
did not increase total phosphorus which implies that the particulate portion has declined more than the 
total. However, an explicit mathematical connection to these dynamics has not been suggested by 
studies cited examining these trends.  
 
Comment 17.30 (U.S. EPA): pp. 38-40, Existing facility-based (discharging) point source reduction 
efforts Section: There appears to be no discussion of DRP reduction efforts in the existing facility 
discussion; is there a reason why DRP was left out of this section? DRP is acknowledged and discussed 
as part of the source discussion for numerous other sources in the draft PMR document. 
 
Response: Properly treated municipal wastewater treatment plant effluent phosphorus is 
predominantly in the dissolved form (as noted from studies cited in the draft PMR: Baker et al., 2014; 
Lee, et. al, 1980; etc.). Ohio EPA began requiring monthly monitoring of orthophosphate, an analogous 
parameter to DRP, in major municipal wastewater treatment plant permits that were being renewed 
starting in 2016. The dataset is not as robust as the total phosphorus because it has not been collected 
as long or at the same frequency. Due to the collection methods for DRP it is collected as a grab sample 
compared to a composite for total phosphorus. Ohio EPA will further explore this available data and 
additional discussion will be included in the draft TMDL report.  
 
Comment 17.31 (U.S. EPA): General comment: EPA requests additional supporting language and 
rationale behind several conclusions including:  
 

• p. 74, Section 3.3.3: Please provide more clarification for excluding these SSOs. Please 
provide more rationale behind the 15 percent removal and greater than 6 percent 
removal: “Therefore, SSOs are excluded from the analysis unless flow volumes are 
reported. This report uses a wet weather loading nutrient concentration of 0.75 mg/L for 
total phosphorus, the median concentration of 131 samples reported from September 
2014 to August 2017 by two Ohio sewer districts that are required to monitor total 
phosphorus at select CSO outfalls in their NPDES permit. When bypasses go through 
primary treatment, 15 percent removal is assumed by Ohio EPA to account for settling and 
sludge removal. This value is set to be greater than the 6 percent removal from septic 
tanks but not as high a removal rates observed when fine solids are removed via extended 
settling and/or anaerobic digestion.”  
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Response: Section 3.3.3 describes the calculation of existing loads from wastewater treatment facilities. 
The term “existing loads” in this report refers to the 2008 baseline condition. Since SSOs are prohibited 
and do not receive an allocation in the TMDL, actions taken to eliminate them result in additional 
reductions (albeit marginal).  
 
The removal of phosphorus from bypasses due to partial treatment at a POTW is a clearly stated 
assumption for the baseline condition. Primary treatment removes solids from the influent and those 
solids contain some phosphorus. More phosphorus is removed during secondary/biological treatment.  
However, active primary treatment removes more phosphorus than a passive septic tank because 
settled solids are not digested. Understanding these bounds, Ohio EPA assumed that approximately 15 
percent of the phosphorus is removed from bypasses receiving primary treatment. These bypasses 
represent a small portion of the total wet weather load which is already a small proportion of the overall 
load. Small changes in this value will not result in meaningful error in the TMDL calculations.  
 

• p. 75, Section 3.3.4: Please provide additional discussion/rationale: “For this study, 80 
percent efficiency will be used because the studies reviewed by Beal used fresh soil 
columns and did not consider a reduction in efficiency with system age.”  

 
Response: The sentence explains why the phosphorus removal efficiency for soil adsorption household 
sewage treatment systems used in the mass balance method is on the low end of the literature cited. As 
stated, the values reported by the Beal et al. (2005) study do not represent that systems’ treatment 
efficiency diminishes with age. Therefore, the slightly lower removal efficiency values documented in 
the Wilson and Anderson (2004) study are used instead. Changes to the final PMR clarify this point. 
 

• p. 75, Section 3.3.4: Please provide additional discussion/rationale: “The value used for 
this study is 40 percent total phosphorus removal for failing soil adsorption systems, or 
half that is assumed for properly working systems.”  

 
Response: This is a clearly stated assumption in the TMDL. Failure can mean many things for a soil 
adsorption system. It does not mean that every system has been directly piped to surface water where 
we would expect a 94 percent delivery of phosphorus and it is not working where we would only expect 
a 20 percent delivery of phosphorus. Individual failures would fall anywhere in this ranges so a value 
near the midpoint was assumed.  
 

• p. 76, Section 3.3.4, Table 14: Please provide additional discussion/rationale to explain 
how this was adapted: “Proportions of total HSTS systems grouped into categories for 
Ohio’s Nutrient Mass Balance Study. Adapted from the 2012 ODH statewide inventory 
(ODH, 2013).”  

 
Response: The values used are directly from the citied document. The word “adapted” in the table 
caption has been removed in the final PMR. 
 

• p. 78, Section 3.3.5.3: Please provide additional discussion/rationale: “Without adequate 
monitoring data to compare with other land uses, a small positive bias of 0.1 
lbs./acre/year is assumed for natural lands.”  
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Response: This is a clearly stated assumption in the TMDL that served to weight the loading attributed 
to different landscape types. Using the landscape weighting factor and weighting loads to account for 
regional streamflow patterns improved the estimate of loadings when projected to upstream gages. This 
is discussed more extensively in the model verification section of this document. This improved 
estimates for the ungagged area downstream of Waterville and reduced overall uncertainty. However, 
because this information is assumed and not tightly constrained, Ohio EPA did not use this value to 
prescribe a component of the LA to these natural areas.  
 
Additional material has been added to the draft PMR regarding the natural lands’ phosphorus 
contribution.  
 

• p. 83, Section 3.4.1.2: What is the rationale behind the using the “second greatest?” “With 
only a few exceptions, the individual wasteload allocation for each of these facilities is set 
based the second greatest spring season load each facility has discharged in the last five 
spring seasons (2017-2021). Many of these facilities do not monitor total phosphorus in 
their effluent. Similar assumption to those used to calculate the 2008, “existing”, loads 
were used to determine these facilities total phosphorus concentrations.” 

 
Response: The intent of setting wasteload allocations at the second greatest load for these facilities is to 
account for these facilities existing loads without giving the source excess loading. Together these 
facilities do not have the highest loads during the same spring season, and this is a conservative 
estimate of their actual contributions. To ensure this assumption is accurate the implementation plan 
includes ongoing or new monitoring for these facilities.  
 
Comment 17.32 (U.S. EPA): pp. 87-88, Section 3.4.7: Can OEPA add some additional discussion 
regarding how it calculated the “out of state boundary condition” at 228.7 MT? How is the boundary 
condition divided between IN and MI (e.g., IN has 128.7 MT and MI has 100 MT)?  

• Also, has OEPA consulted with TMDL staff at IDEM and MEGLE regarding this boundary 
condition calculation? Are their staff aware of this boundary condition set at the state 
border of IN-OH and MI-OH? 

 
Response: Additional discussion has been added to the section regarding the boundary condition 
calculations. Ohio EPA has had several meetings explaining this TMDL project with Indiana and 
Michigan.  
 
Comment 17.33 (U.S. EPA): p. 92, Section 4.2, Allocations for the Waterville monitoring point: 
Confused by the different loading capacity values, 620.2 MT of TP (presented in Table 25) and 631.3 
MT of TP (shared on p. 88 in the 2nd paragraph). We gather the difference between both values is 
11.1 MT but what is happening to this 11.1 MT and why was it subtracted from the 631.1 MT value?  

• The text mentions further explanation of the 11.1 MT difference is found in Section 3.4.8 
of the draft PMR document, but there doesn’t seem to be a Section 3.4.8 of the draft PMR 
document. 

 
Response: This subsection has been changed from the final PMR. Please see the response to comment 
5.1 regarding this change.  
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Comment 17.34 (U.S. EPA): p. 95, Section 5: The document describes adaptive management as a 
process to monitor the implementation of a TMDL over time. Section 5, describes how OEPA will 
adjust and assess the implementation of the TMDL. EPA recommends that Section 5 of the document 
be revised to reflect that any adaptive management plans included in the implementation section of 
the TMDL will include specific milestones and timeframes that would trigger consideration and 
implementation of alternative strategies if certain metrics are not met within specific timeframes. 
 
Response: As Ohio EPA develops the draft TMDL it will consider options for specific actions and 
associated timeframes. 
 
Comment 17.35 (U.S. EPA): p. 107, Section 5.3.1.1, above Ditch and Streamside Sources paragraph: 
Should there be a paragraph here to discuss Non-Agricultural Stormwater? 
 
Response: These sources are considered in the nonpoint source planning process so Ohio EPA will 
consider opportunities to discuss how these sources are included in this section. 
 
Comment 17.36 (U.S. EPA): General Comment: Please describe how climate change impacts/influence 
were considered during the development of the draft PMR and the use of the empirical mass balance 
model. 
 
Response: Please see the response to comment 8.5. Further, the use of the empirical mass balance 
directly ties the modeling effort to monitored stream conditions. This means that any climate related 
impacts to loading changes will be accounted for with tracking and adaptive implementation efforts. 
 
Comment 17.37 (LEW): The Preliminary Modeling Results has no footnotes, and no bibliography for 
sources of information.  There is reference to and information incorporated in the document of 
research in progress which has zero ability for review by the public.  The formulas and numbers in the 
report are unsupported and not explained.   All of this is needed and necessary for evaluation and 
commented upon.  Without the sources of the information, the information presented becomes a 
hypothesis or an editorial which denies the reviewer the needed information on which to base the 
assessment. This statement “ This document, the Preliminary Modeling Results (PMR), provides the 
analytical methods to develop total maximum daily loads (TMDLs) for the Maumee Watershed 
Nutrient project” is false because the ‘Analytical Methods’ basis are not provided. Denying the 
reviewer to make informed comments. 
 
Response: Please refer to Appendix 5 for a complete list of references for the research documents and 
reports cited throughout the PMR. Sections 3.3 and 3.4 of the PMR detail the mass balance method 
used to develop the TMDL. There are references to ongoing study included as well. These projects have 
not been completed but document active study in many areas that will be useful to inform management 
moving forward. 
 
Comment 17.38 (LEW): The document refers to shoreline and open waters in the Lake Erie Western 
Basin. The document fails to acknowledge the existence of Maumee Bay and instead lumps it into 
nearshore.  But more importantly, the Great Lakes near shore area definitions do not fit for western 
Lake Erie which is all near shore.  There is no near shore and offshore in the western basin – it is all 
one.  (https://www.nrc.gov/docs/ML0710/ML071000457.pdf) The analysis needs to be changed to 
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reflect this. Where is the reference to use near shore at 3 meters in the western basin of Lake Erie?  
And where is the discussion of the water from the upper lakes via the Detroit River which is about 
90% of the water in Lake Erie? 
 
Response: The definition and justification of Ohio’s Lake Erie Assessment Units are discussed in the Ohio 
2020 Integrated Water Quality Monitoring and Assessment Report and the Loading Analysis Plan for this 
project. These are cited, with links to web versions, in the PMR’s works cited appendix as Ohio EPA, 
2020a and Ohio EPA 2022, respectively. The assessment units were developed in coordination with the 
Ohio research community based on of the ecosystems within Lake Erie. The nutrient contributions from 
the Detroit River were considered in the targets used for the TMDL, for details on these considerations 
please see the Annex 4 targets document cited in the PMR as Annex 4, 2015. 
 
Comment 17.39 (LEW): A major source of the impairment for drinking water, cyanobacteria is caused 
by sources in the Maumee River.  To propose that HAB’s in western Lake Erie will be reduced by 
BMP’s or ??? makes no sense.  The reduction of HAB’s in western Lake Erie is largely dependent on 
reducing commercial fertilizer and manure sources in the Maumee watershed.  So what is the point of 
having three assessment units when the sources and causes of the HAB’s are predominantly from the 
watersheds and not the lake?  In fact were it not for the great water from the upper lakes flushing 
western Lake Erie every 3050 days, the HAB impact on Lake Erie water quality would be devastating. 
 
Response: The purpose of this TMDL is to address sources of phosphorus that the Maumee River 
delivers to the Maumee Bay and western Lake Erie. Section 2.1 of the PMR provides details which link 
phosphorus to the impaired uses.  
 
Comment 17.40 (LEW): Background – include Maumee Bay and Ottawa River – Ottawa River should 
also be assessed 
 
Response: Please see the response to comment 17.39. Additionally, the decision to focus reductions for 
this project on the Maumee River watershed is based on the scientific recommendations from the 
Annex 4 targets and objectives document (Annex 4, 2015).  
 
Comment 17.41 (LEW): Many of the references are old – the use of the SPARROW model based on 
2002 data is severely out of date.  The SWAT and SPARROW and other models used fail to consider 
continuing increases in CAFO’s, the impacts of applying liquid manure in field tile areas.  Research 
shows liquid manure flows to the field tiles – Osborne and others.   
 
Response: The PMR’s source assessment attempts to include all relevant research, including mention of 
some active, yet-to-be published work. Some of the SWAT models cited have considered growth in 
manure contributions through 2018. Much of the research that evaluated liquid manure contributions 
to field tiles is also dated to the early-2000s. This research was considered during revisions to Ohio’s 
NRCS 590 Nutrient Management Standard and new management actions were added to the standard. 
These actions include additional efforts to disrupt preferential flow paths and considerations for water 
management when liquid manure is applied.  
 
Comment 17.42 (LEW): The SWAT data from 2005-2015 needs to be updated to current date – 2022 is 
seven years hence 
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Response: Ohio’s state agencies support ongoing improvements to SWAT modeling efforts because they 
can help inform management actions. For example, the PMR’s source assessment notes of a current 
effort to update SWAT modeling. The effort is cited as HABRI/H2Ohio, 2020-2021.   
 
Comment 17.43 (LEW): The report refers to civil penalties and damages.  When there was a fish kill 
from manure in the Maumee, the only cost for the kills was the value of the fish. There was no 
assessment by any Ohio agency of water quality and sediment impacts and no penalties for the 
discharges.  So while there may be a statute, please state when, where etc. it has been applied and 
there has been any liability for water quality degradation. 
 
Response: Ohio EPA, ODA, and ODNR all have individual authority to pursue enforcement when 
unauthorized discharges occur. The response to comment 2.2 details how spill response is managed by 
multiple state agencies who have authority over some aspect of the discharge or impact. Immediate 
actions during spill response focus on eliminating the source and mitigating the impact. Following that 
response each agency can take enforcement actions. Deciding the exact remedy, including whether a 
civil penalty is warranted, is based on the specific facts leading to the unauthorized discharge. 
 
Comment 17.44 (LEW): Table 28 needs to have further explanation of each HUC and what the P 
sources in each of these are and if there are additional CAFO’s added to the HUC.  Just reporting acres 
in a watershed and P, DRP needs far more explanation and analysis. 
 
Response: Table 28 in the draft PMR shows results from a model verification exercise. Updates to the 
model verification have been made and are explained in the response to comment 4.1.   
 
Comment 17.45 (AGL, OEC): Appendix 1 should be revised to include greater detail and transparency 
surrounding the calculations for animal units, manure generation and resulting phosphorus 
generation. (Please see Attachment 5 for full comment letter) 
 
Response: Updates to Appendix 1 have been made. See response to comment 2.2 for an outline of these 
updates.  

18. Formatting and Minor Text Revisions 
Comment 18.1 (OFBF): It would aid the reader if the ecoregion numbers displayed on figure 23 were 
referenced in the ecoregion narrative. 

Response: Thank you for the suggestion. The label numbers have been added to the text.  

Comment 18.2 (U.S. EPA): p. 32, Title of Subsection 2.2.2: EPA recommends revising the heading of 
this subsection to “NPDES permitted point sources (including permitted stormwater) of phosphorus” 
to reference NPDES permitted point sources and to reflect the types of permitted facilities addressed 
in the subsection. 

Response: Thank you for the suggestion. This change has been made.  
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Comment 18.3 (U.S. EPA): p. 21, 2nd to last paragraph above Section 2.2.1.2, last sentence: Text reads, 
“It shows that high improving fertilization rate, timing and placement of phosphorus could quickly 
reduce DRP loads.” It appears “high” may be a typo. 

Response: Thank you for the suggestion. This typo has been removed.  

Comment 18.4 (U.S. EPA): p. 81, Section 3.4.1, 1st paragraph, last sentence: Text mentions, 
“…between currently authorized and actual loads shown above in Figure 21.” Should this be Figure 22 
instead of Figure 21? 

Response: Thank you for the suggestion. This issue has been addressed.  

Comment 18.5 (U.S. EPA): pp. 82-83, Table 17 and language beneath GP2 paragraph: In Table 17, the 
WLA calculation method for GP2 describes a concentration of 0.47 mg/L (which approximates to a 
0.66 mg/L monthly limit over the 153-day spring season). Later in the language of the GP2 paragraph 
on p. 83, the numbers described are slightly different, 0.48 mg/L (long-term average) and a monthly 
concentration limit of about 0.59 mg/L. 

• Should there be consistency between these two sets of numbers (i.e., Table 17 and GP2 
paragraph)?  

Response: Thank you for the suggestion. This issue has been addressed. As noted above, in the response 
to comment 6.5, the actual value has now changed. The two mentions of this new value are consistent 
in the final PMR. 

Comment 18.6 (U.S. EPA): Appendix 3: Should the table names in this Appendix should read A3.1, A3.2 
etc. Please double check. 

Response: Thank you for the suggestion. This issue has been addressed in the final PMR.  

 

 

End of Response to Comments 
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The modeling of loads is an important part of the PMR/TMDL process. In the 
event a mass balance load allocation approach is used, as it is in the draft PMR, 
any modeling is only a tool, as articulated in Section 3.5 (pg. 88) of the draft PMR. 
The core basis for the ‘modified nutrient mass balance’ method is found in Ohio’s 
Domestic Action Plan 2020 (DAP2020) pages 31 through 46 of the 107-page 
document. The structure of the model is well described in Appendix 2 of the same 
document. It is important to note that the assumptions for the work and inputs for 
the generation of the HUC-12 loads in the DAP2020 was of course conducted well  
prior to the publication of the document. The point is, the TMDL is scheduled to be 
released for a 60-day public comment on January 2023 is an analysis not cut from 
whole cloth. The ripeness of the modified nutrient mass balance analysis and the 
inclusion of new assumptions reflects in the use of adaptive planning during the 
last five or so years. The data sets used in the model appear to be collected in the 
2016-2017 timeframe. Since then, a great deal of information has been collected 
and assumptions has changed both in knowledge and loadings. 
 
The general purpose of the model is to translate the information gathered at water 
monitoring stations to where no monitoring stations were located. In other terms, 
the model estimates the loads in areas where no monitoring stations in watersheds 
and subwatersheds were in operation during the baseline year of 2008.   
 
The model is a test of the accuracy of the 2008 baseline mass balance springtime 
nutrient load allocation. For 14-years, since 2008 observed the high and low 
springtime loading at the water quality monitoring stations has fluctuated. It is the 
years when there are high loads that are important in attaining the 40% reduction in 
phosphorus because it is those loads which need the greatest attention if the 
standard is ever to be reached. And of course, the low and below-average year 
flows are shown to be near to or already meeting the 40% reduction target.  
 
When the model is being used for load allocation purposes, it must be accurate.  
 
Therefore, the model requires verification to determine where it is making accurate 
predictions and where it is not making accurate predictions. This is especially true 
for years where there is high nutrient loading.  
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The heart of the Ohio EPA PMR/TMDL is the focus upon the reduction of 
TP/DRP during the springtime (March 1st to July 31st) period. This timeframe has 
been determined when the most important period when TP/DRP enters the 
waterway of the state, causes the formation of HAB’s. The draft PMR documents 
the importance of the TP/DRP release as the critical seasonal condition as required 
by federal regulation (40 CFR §130.7(c)(1)) and CWA §303(d)(1)(C). One can 
debate the height of the scientific pedestal on which this assumption rests upon, 
namely the legacy TP/DRP issue; however, this issue should not distract focus 
from model verification.  
 

The similarity between buying a suit and verifying a model 
 
There is a similarity between purchasing a suit of clothes and verifying a predictive 
model. Assume the mass balance model being used by the Ohio EPA is akin to 
purchasing a suit. Before purchasing a suit of clothes, you try it on to see whether 
it fits. Before accepting this mass balance model, you see if the model accurately 
predicts the results as compared to known readings. In other words, you see 
whether the model fits. For the suit, you check whether the sleeves, neck, waist, 
and neck fit, and of course the pants aren’t too short. With the mass balance model, 
checking for accurate predictions at measurement stations and under a variety of 
water flows, such as median, average, minimum and maximum flows is similar to 
seeing whether the pants are too short. 
 
As shown below, the Ohio EPA modified mass balance model doesn’t fit when 
there are high river water flows, which is time of highest phosphorus discharge. As 
stated on p.93, and using the same suit analogy, the pants of the St Marys river site 
are 33% too short which is equivalent to 49 MT of phosphorus! And the sleeves of 
the Tiffin site are 41% too long, which is equivalent to 22 MT of phosphorus!  
 
Looking at the validations, sometimes the model fits (meets validation standards), 
but the pants are still too short, and the sleeves are too long. I would not consider 
purchasing a suit with the pants too short and the sleeves too long, neither should 
the Ohio EPA and the US EPA. 
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Or in other words, if the pants in the proverbial modeling suit example are too 
short, averaging the fit of the sleeves, waist, neck, and the pant length may provide 
a statistical fit, but the pants are still too short.  
 

 
To reinforce the above statement, the importance of the model to have an 
acceptable level of confidence in predicting accurate results during the springtime 
runoff is critical. The issue is during the 14-year observation period, looking at the 
TP/DRP loads, the loads have varied due to the effect of rainfall in the watershed 
and other factors such as the changing methods of applying nutrients to cropland. 
 
Therefore, the accurate performance of the model during the springtime high 
runoff when there is the greatest TP/DRP load and the flows which have exhibited 
the highest loads is critical to model verification. The accuracy of performance is 
articulated by the calculation of the degree of confidence between the modeled 
load of tons of phosphorus and monitored amount of phosphorus runoff.  
 
The verification of the model was conducted based on the modeled existing spring 
phosphorus load versus the observed and categorized into four classifications: 
median, average, minimum, and maximum springtime phosphorus load years.  
 
An independent analysis of the Ohio EPA model verification data in Section 4.3, 
Table 28, figure 42 was conducted. The evaluation shows a passing model 
verification confidence level of 99.5% for three of the classification years; when 
there were median, average, and minimum observed springtime phosphorus loads. 
 
The model fails the 99.5% verification confidence test for years where there were 
maximum phosphorus loads. The confidence level is calculated as only 99%. The 
high load years will be critical because they should be used to design the control 
strategies for future attainment.  

Using the example of purchasing a suit. Either fix the problem or don’t 
purchase the suit. 
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 The calculation of the cross correlation of modeled and observed springtime 
phosphorus loads is shown in the following figure 1. The table shows the 
calculation of the predicted modeled vs median loading years, the predicted 
modeled vs average loading years, the predicted modeled vs the minimum loading 
years, and predicted modeled vs the maximum loading years. Figure 1 also shows 
the cross-correlation coefficient “R”, T_Test for 99.5% and 99% confidence. 

 
 
 

Figure 1.  

 
 
 
 
 

Model vs Median Model vs Average Model vs Minimum Model vs Maximum

Cross-Correla�on Coefficient “R” R = 85.81% R = 85.37% 85.08% 76.26%
Sample Size N 10 10 10 10

Degrees of Freedom (N -2) 8 8 8 8

T_test for 99.5% confidence and N -2=8
(Table Lookup)

3.355 3.355 3.355 3.355

T = R 𝑁−2
1−𝑅^2

versus T_test = 3.355 4.727 > 3.355
(Passes 99.5%)

4.637 > 3.355
(Passes 99.5%)

4.579 > 3.355
(Passes 99.5%)

3.334 < 3.355
(Fails 99.5%)

T_test for 99% confidence and N -2=8
(Table Lookup)

2.896

T = R 𝑁−2
1−𝑅^2

versus T_test = 2.896 3.334 > 2.896
(Passes 99%)

Interes�ngly enough, the lowest correla�on (76.26%) is between the model and the maximums, and it’s the maximums 
which are demonstra�ve of DRP ou�lows. 

The confidence levels are 99.5% in the correla�ons between the model and median, average, and minimums.

The confidence level is only 99% in the correla�on between the model and the maximums.

Cross Correla�on of Modeled vs Observed Springloads

During most important years, when there is a high loading of phosphorus, the 
Ohio EPA model has the lowest correlation between predicted and observed 

phosphorus outflows. 
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The Ohio EPA recognizes the dichotomy between the predicted model phosphorus 
loading and the observed phosphorus measurements. Of concern is the problem 
with the model underestimating phosphorus values. As stated on page 95 of the 
draft PMR, the underestimation of the St. Marys River and downstream of the 
Blanchard sites, the two gages with the greatest observed load, appear to be the 
most influenced. As stated, “The regression analysis has a slope of 0.67 and a y- 
intercept of 24 MT. No doubt the model underestimate at the two gages with the 
greatest average observed load, the St. Marys and downstream Blanchard River 
sites , influence the statistic the most. Regardless, this analysis results in a “good” 
fit for watershed scale phosphorus modeling according to Moriasi et al. (2015).” 
Going on, it is stated in the document that, “This verification exercise shows that 
the use of the modified mass balance model is an acceptable approach for this 
TMDL project.” 
 
The “good fit” description appears to be when all of the scenario observations are 
grouped together (median, average, minimum, and maximum spring load). This 
“good fit” is assumed by the discussion of the data from the two stations with the 
highest observed load influencing the determination of validity. A blush review of 
the difference between the 99% and 99.5% degree of confidence comes close to a 
3% deviation, which could be reason for the Ohio EPA proposal of a 3% Margin of 
Safety (MOS) (see MOS discussion section). 
 
Again, the goal of the TMDL is to reduce the phosphorus loading from the highest 
levels down to the acceptable level, a 40% reduction from the 2008 baseline. The 
deviation of the amount of phosphorus the model predicts and the observed spring 
loads for the four classification years of median, average, minimum, and maximum 
are shown in the amended Table 28, as shown below as Figure 2. Of importance is 
not relationship between the model predicted load and the median or average 
observed load, because the median and average load are statistically generated 
values that fall between the minimum and maximum values. The model’s success 
should be to be put to the test of predicting the maximum observed loads. 
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Figure 2. 

 
A typical tool to analyze a predictive model is to stress it. Stressing the model is to 
subject it (run) various scenarios in order to understand its limitations. It is 
suggested a cross-correlation “R” between theory (model) and experiment 
(measured data) be used to “tune” the model, where the best assumptions and 
parameters are the ones which give the highest cross-correlations. As shown, the 
least correlation is observed for maximum flows, which is bad, but may be 
explainable (see draft PMR pg. 95 and below) and adjusted for  through the use of 
a “sink constant.” To develop a great degree of confidence in the model additional 
runs should be thoroughly considered. Runs which incorporate the best information 
available. Additional verification runs of the model can be accomplished by using 
the data in Tables A-5 through A-11 contained in the 2020 DAP which also 
provides data for landscape total P for the HUC-12’s within the HUC-8’s for the 
spring 2008 baseline conditions and 40% reduction targets, these tables contain  
over 200 data sets. Tables A-12  through A-18 in the same document provides 
more data points.  
 

Cross Correla�on of Modeled vs Observed Springloads
Screenshot of Table 28, page 94

Verification of the modified nutrient mass balance model will be a challenging 
task as articulated by the points contained in Section 2 of the draft PMR. 
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A discussion of the verification of the nutrient mass balance model is first 
addressed by the understanding of the inputs to the model. The model can be 
defined by the following equation found in § A2.6.3 Distributing HUC 12 Loads-
Combining Hydrology and Land Use found on page 31 of the DAP2020. 
 
HUC12 LOADAG,DEV,NAT  = [( Maumee YieldAG * HUC12 AreaAG) +  
                                             (Maumee YieldDEV * HUC12 AreaDEV) + 
                                             ( Maumee YieldNAT  * HUC12 AreaNAT) *  
                                               Hydraulic weighting factor 
 
Within the Ohio modeling domain, the watershed is comprised 194 HUC-12 
subwatersheds and seven HUC8 watersheds. Therefore, to obtain the P loading for 
a specified watershed or subwatersheds the results are summed.  
 
The Ohio EPA modified nutrient mass balance model is simple. The inherent 
simplicity of the data inputs for the model creates problems in replicating the 
complicated real-world water loading. A review of the inputs in the Ohio EPA 
modified nutrient mass balance model and a critical review of the same is 
warranted in order to ascertain whether it is simulating the real world. If the inputs 
to the model are not realistic or the results (output) do not reflect real world 
conditions, the results of the model must be in question. This is similar to the 
axiom “questionable data in yields questionable results out.” 
 
The description of the detailed results of the modified nutrient mass balance 
models as applied to the Maumee River spring TP loading is found in § A3- 
Results on pages 33 and 34 of the DAP2020. A similar but much more thorough 
and detailed description of the model and results is found in § 2.3.3 Ohio Nutrient 
Mass Balance 2020, found on pages 54 through 58 of the draft PMR.   
 
As stated in § 4.3 Model Verification on pg. 93 of the draft PMR, “ The 2008 
modeled loads for all gages examined, except one, fall within the interquartile 
range of the observed loads evaluated. Eight of the 10 gages have a modeled to 
average observed standard error less than ± 25 percent. And four of those gages 
match extremely closely with less than ± 11 percent of that statistic.” These errors 
are part and parcel to the information showing the MOS should be higher than the 
recommended 3% (see MOS section). 
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The major question which must be answered is whether the Ohio EPA modified 
nutrient mass balance model is giving proper results (or direction)?  Does the 
model take into consideration the complexities of the watershed? The 
consequences of an improper model verification cannot be understated.  
 
A comparison of the real-world variables to the assumptions contained in the Ohio 
EPA modified nutrient mass balance model will show the glaring differences 
between the calculated theoretical and the actual TP/DRP loads. The consequences 
of an inaccurate station and flow model verification which when averaged over all 
stations and flow scenarios shows a barely passing grade will shade the view of 
whether a specific watershed HUC-8 is reaching a TMDL target. The effect 
becomes most evident on the areas called forth in Figure 31, these areas north of 
the Maumee river has lower TP/DRP loadings and they have demonstrated lower 
maximum water flows. As shown in Figure 26 and stated in § 2.3.2 “Based on this 
work, the part of the watershed south of the mainstream river contributes a greater 
proportion of total phosphorous.” Also, as stated in § 2.3.3 on pg. 55 “It is 
important to note that because nutrient loading is primarily driven by high 
streamflow events, comparing different watersheds by only looking at one years of 
data can be influenced by localized weather. That is, certain watersheds may have 
had more runoff producing rain events than others in water year 2018.” As noted 
earlier, the modified nutrient mass balance model underestimates the phosphorus 
from this southern drainage area by about 33% and overestimates the phosphorus 
from the drainage north of the Maumee river by 41%. When reviewing the impact 
of phosphorus reduction strategies, it must be from watershed or sub-watershed. 
Here the light of the inaccuracy of the validation shows through the blinds of the 
window to shine upon the program’s success.  
 
The information in Section 2 of the draft PMR, which is an updated reiteration of 
the information contained in the DAP2020, is a good way to make a comparison if 
the modified mass balance model accounts for the most significant and critical 
variables that effect the calculation of loads.  

The delivery of TP/DRP from the land to the watershed is a complex process 
and those complexities are not represented in the Ohio EPA modified nutrient 

mass balance model. 
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A. Spatial and Temporal Animal Feeding Operation and Manure-Based 

Nutrient D/U. The most obvious point that sticks out is the lack of 
information to make a science-based decision, namely the location of animal 
feeding operations and the D/U of the manure-based nutrients. The model 
apparently distributes the phosphorus loading equally upon all cropland, 
exclusive of location. Information is available to show the location of the 
animal feeding operations and assumptions can be made on the D/U of the 
manure-based nutrients. Although not perfect, it is a better input that used in 
the model. This is a major deficiency which many say needs to be corrected, 
because if it isn’t any control strategy is blind.  

B. Legacy and Phosphorus Sinks. The issue of legacy TP/DRP is mentioned 
in § 2.3 of the draft PMR is important a factor in calculating loading. Legacy 
TP/DRP areas are throughout the HUC-8 and HUC-12 regions and should be 
identified and be a significant variable in the calculation process. DRP is 
adsorbed into sinks and released from the sinks during times of heavy 
rainfall. Unfortunately, this known occurrence is not a variable in the model.  

C. Influence of Rainfall. The influence of rainfall has bearing on DRP export, 
but it is not a variable in the model. Studies have shown the differences in 
rainfall north and south of the Maumee River, differences will continue with 
the impact of GHG emissions increasing and variations of rainfall. As 
mentioned in the above section, it is rainfall that releases the DRP form 
sinks and legacy croplands. However, running the model with rainfall 
assumptions appears the next best option to having rainfall variable. 

D. Identification of TP and DRP Loading Seasons. The seasonal relationship 
is important in identifying legacy areas needing control. Therefore, standards 
for and the evaluation of both (TP/DRP) forms of phosphorus is a prudent 
undertaking. The Ohio EPA appears to be using the modified mass balance 
model for evaluating on TP and not DRP. If so, an explanation for this 
action must be so strong as to be a solid basis for this decision. Also, a 
justification of why the DRP and the TP loading seasons are identical needs 
review and comment. Based upon the data in § 2 of the DRP, the length of 
the loading season for each form of contaminant warrant review. Also, based 
upon the discussion of the variation of the rainfall within the WLEB, there is 
a strong case for the loading season to vary by HUC-8 region.  

E. Use of Manure as a Fertilizer (D/U) and changes to the Use of Synthetic 
Fertilizer in the Watershed. Due to costs in the transportation of wet 
organic fertilizers, limiting their use to close (miles) to the source (animal 
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feeding operation) causes the creation of TP/DRP hotspots. This matter is 
articulated in No.1. This is not accounted in the model assumptions. 

F. Use of Fertilizers Outside of the Springtime Measurement Timeframe 
Creates Legacy Areas of Concern. Again, not a modeling assumption. 

G. Export of DRP during High flow. DRP is shown to be transported from 
sinks during periods of high-water flow, the sinks also aggregate the DRP 
during certain times. Not part of the modeling assumptions. 

H.  Differences in the Type of Manure and Water Content. Liquid manure 
applied cropland has greater DRP potential to accumulate in diverse types of 
soils.  

I. Targeted Implementation. The premise of the model is any TP/DRP, no 
matter where it enters the waterway has equal effect on meeting the 40% 
target reduction at the Waterville station. In reality, an equal amount of 
DRP, released from the Upper St. Marys watershed that travels into Indiana, 
then back into Ohio, making a journey of over one hundred plus-miles will 
be subject to more impacts (sinks) than a similar amount of DRP released at 
the confluence of the Lower Auglaize and the Maumee River, much closer 
to the Waterville monitoring station.  

J. Growth of the number of Animal Feeding Operations. There is no 
growth allowance for animal feeding operations. Data shows an increase in  
the number of animal feeding operations, number of animals, and the 
amount of manure-based nutrients increasing over the past decade or two.  

 
 
 
 
 
 
 

 
Model verification for DRP is missing 

 
The lack of the data for model verification for DRP is noticeably absent. An 
analysis similar to Table 28 would be very helpful and needed to set targets for 
DRP. The data in Tables 6-8 in the draft PMR detailing the DRP can be used in 
conjunction with the information contained in Methodology for Connecting Annex 
4 Water Quality Targets with TMDLs in the Maumee River Basin FINAL DRAFT 

The question is not only whether the model meets the validation test, but 
also whether the model is meeting the test of providing proper direction 

or should be discarded, replaced, or repaired. 
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Task Order No. EP-B175-00001 August 9, 2018, to construct the model 
verification. 
 
If HUC-12 TMDL DRP goals cannot be constructed, HUC-8 DRP goals are 
possible as shown in the information prepared by Tetra Tech. The construct of the 
DRP nutrient loads would be similar to those for TP, using the same formula and 
the same inputs, except using DRP instead of TP.  
 
This review of the Ohio EPA modified mass balance model verification for the 
draft PMR shows the need for an ensemble of predictive models to be used for the 
WLEB. The ensemble would more likely be SWAT evaluations for areas where 
detailed evaluations are needed and verified data is available, possible in the 
concentrated animal feeding areas mentioned in § 2 of the draft PMR. These 
SWAT evaluations could be coupled with a modified (version 2) of the mass 
balance model for other areas, possibly having less TP/DRP loading which may be 
north of the Maumee River.  
 
No matter what tool or tools are chosen to make TP/DRP predictions, more and 
better data inputs are necessary for the TMDL to  meet acceptability standards.  
 

 
The staff of the Ohio EPA has articulated the data constraints in the draft PMR and 
the DAP2020. The staff tried to do the best job possible with the tools they were 
afforded. They cannot be faulted for their work. They tried and should be 
recognized as trying.  
 

A Way Forward 
 

A way forward would be to identify the inherent deficiencies and data gaps, 
identify where the data gaps can be plugged with reliable information, and add the 
new data to the existing modeling protocol. The Ohio EPA modified mass balance 
model’s simplicity is its major flaw. But the flaw can be ameliorated. 
 

The lack of quality data inputs that force broad assumptions are the primary problem with 
the Ohio EPA modified mass balance model. 
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Why did this happen? Simply, the Ohio agencies do not have the information to 
provide credible model input. If the above statement is correct, the blame must be 
put on the Ohio legislature for providing the Ohio EPA and the ODA the authority 
to obtain the data. If, the ODA and the Ohio EPA told the Ohio legislature that the 
data is not needed, the blame is reversed.  
 
However, a way forward needs to be discovered, and blame should be used as a 
lesson learned and not repeated.  
 
In Section 2.3, starting on pg.47 of the draft PMR there is discussion of critical 
source areas and overall heterogeneity of sources in the Maumee watershed. All of 
us who lives or has lived in the 5.3-million-acre Maumee watershed knows that 
there is a wide range of diversity within its confines. Even within a section in a 
township in a county there are changes in hydrology, and of course the type of 
crops planted on the land. We all know the various crops uptake nutrients at 
different rates. There are differences in the drainage tiles and the sediment cause 
sinks and increased delivery of phosphorus to the waterways of the state. However, 
it is the concentration of phosphorus generating sources which is a variable that 
can be addressed. We cannot address the other factors mentioned above but they 
can be accounted for in the predictive mathematical model. 
 
As stated in § 2.3.1 on pg. 51 of the draft PMR, the recognition of hotspots or 
CSA’s is important for model verification. Of the four points mentioned on that 
page, three are hydrology related and one point was in regard to livestock density. 
The hydrology issues can be reflected in amendment to the hydraulic weighting 
factor. Livestock density or yield in a HUC-12 region can also be addressed. 
 
 
Looking at the equation for weighting, as follows. 
 
HUC12 LOADAG,DEV,NAT  = [( Maumee YieldAG * HUC12 AreaAG) +  
                                             (Maumee YieldDEV * HUC12 AreaDEV) + 
                                             ( Maumee YieldNAT  * HUC12 AreaNAT) *  
                                               Hydraulic weighting factor 
 
As a recap, the Ohio EPA was able to determine the three variables pertaining to 
HUC-12 regions, that for agricultural, developed, and natural purposes. Although 
those inputs are not perfect, they are acceptable. The assumptions for yield for the 
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HUC-12 regions are acceptable for two out of the three inputs. The outlier being 
Maumee YieldAG. 
 
The Ohio EPA is able to develop and add a hydraulic weighting factor to every 
HUC-12 region. This step is very good and needs to be repeated for the portion of 
the model (Maumee YieldAG * HUC12 AreaAG) with individual data inputs for each 
HUC-12 region for the factor Maumee YieldAG .  
 
Is this a tedious and a realistic job? Yes, it is a tedious undertaking and yes, it is a 
realistic improvement over the current model. Again, Ohio EPA developed data 
inputs for the other parameters, and this too would take time. 
 
How can the data input for the variable Maumee YieldAG  be obtained for the 194 
HUC-12 regions? This can be done using the information developed by the 
Environmental Working Group (EWG) which is mentioned in the draft PMR 
where the OhioEPA noted the work of the group.  
 
How is this done? The location, size, and type of an animal feeding operation from 
the EWG (Figure 4) can be overlayed over the map of the HUC-12 regions (Figure 
3). The maps are below.  
 
The approximately 779 animal feeding operations identified by type and size by 
the EWG can be evaluated in the context of the 194 HUC-12 regions withing the 7 
HUC-8 regions. Assume (a broad assumption) the distribution and utilization of 
manure-based nutrients generated by the identified animal feeding operations is 
within the same located HUC-12 region (this a resolution assumption as discussed 
on pg. 52 of the draft PMR).  
 
Or as an option, use the information provided by D/U from the 70-some permitted 
large CAFO in conjunction with based upon further evaluation, assume the D/U of 
manure-based nutrients are used on croplands in HUC-12 regions that are 
contiguous to the HUC-12 regions where it was generated.  
 
The manure-based nutrient generation information pertaining to D/U from the 
large permitted CAFO’s can be subtracted from the total estimated manure-based 
nutrient estimates obtained by the EWG. The permitted nutrient information D/U 
being available, can be spatially and temporally assigned (assuming the 
information is available). The non-permitted CAFO manure-based nutrient 
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information is designed pursuant to the location in the proper HUC-12 region, or in 
the contiguous region of the HUC-12 region where it was generated.  
 

Figure 3 
 

 
 
 
 
However, by collecting the data in the future, the error can be minimized (see 
MOS discussion) and applied to future modeling as assumed in the adaptive 
planning process. The load due to synthetic based nutrient is allocated as done 
before.  
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Figure 4 

 
 
The use of this technique will generate a graphic display of the phosphorus yield 
from the HUC-12 landscape similar to Figure A6 in the DAP2020, (see Figure 5 
below). As mentioned above, the yield by acre in Figures 5 (below) and A6  has 
too broad of an averaging input to be used in the decision-making of a PMR. 
 
The method of calculating the baseline target load for the HUC-12 regions is found 
on pg. 34 of the DAP2020.  The noted deficiency in the methodology is shaded in 
the following quote of that section. 
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Figure 5 Ohio EPA Generated landscape Load 
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“Tables A12-18 provide more information that went into the HUC12 calculations. 
Like the preceding set of tables, each table includes all of the Ohio HUC12s for a 
HUC8. Each table includes the land use area for the three categories used in this 
method. The HWF used for each HUC12 is next presented. The HUC12-specific 
land use yields are then given for each of the three land use categories. (These 
values can also be calculated by multiplying the whole Maumee River watershed 
yields by the specific HUC12s HWF. For instance, if a HUC12 has an HWF of 
1.10 then that value would be multiplied by the whole-Maumee agricultural yield 
of 0.85 pounds/acre to come up with 0.94 pounds/acre for agriculture land in that 
HUC12.) The last column on Tables A12-18 shows the whole HUC12 2008 spring 
season phosphorus yield. This is the value determined by summing up all of the 
phosphorus from the land uses and the HSTS (the “landscape” load), then dividing 
that value by the HUC12 area. The whole HUC12 yield is also the value shown 
below on Figure A6.” 
 
Please refer to the calculation in the submittal on MOS, starting on page 3 for more 
information on the calculation method. The use of the information and equations 
contained in the April 25, 2022, paper by Andrew Meyer, Zach Raff and Sarah 
Porter titled; Remotely Sensed Imagery Revels Animal Feeding Operations 
Increase Surface Waterbody Concentrations of Dissolved Reactive 
Phosphorus provides another pathway to calculate HUC-12 nutrient loading when 
the phosphorus generators are known.  
 
The predictive phosphorus equation contains similar inputs as found in the 
modified nutrient mass balance model. They are: 
 
ln(P jhmt ) = 𝛽𝛽1 AFO jhmt + P'jmt 𝛽𝛽2 + X'hmt 𝜷𝜷3  + γj  + ψm  + λt + εjhmt , 1 
  
where:  

• P jhmt is the mean DRP concentration (in mg/L) of stream reach in HUC12 
h in month m of year t.  

• AFO jhmt is the count of upstream 1)operating AFO’s, 2) number of animals 
at AFO’s and 3) amount of manure production (tons) t AFO’s within 20 km 
of the monitoring stream reach. And, 

• P'jmt 𝛽𝛽2, X'hmt 𝜷𝜷3  ,γj  ,ψm  , λt , εjhmt are fixed effects accounting for 
precipitation, soil characteristics, land cover, commercial fertilizer 
application.  
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Also, the information on crop uptake as found in the Peace et al., 2018 paper can 
be used in conjunction with the data from the EWG, Meyers equation to construct 
a real-world non-heterogeneous calculation procedure which considers the 
concentrated sources, hydrology and other factors which influence the nutrient 
loading. 

 
 
 
 
 
 
 
 
 
 

Recognizing this proposal is not a perfect solution, the use of a “tailor” to 
adjust the modified nutrient mass balance model is needed. 
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Margin of Safety (MOS) 
 
The statute and regulations require that a TMDL include a margin of safety (MOS) 
to account for any lack of knowledge concerning the relationship between load and 
waste load allocations and water quality (CWA § 303(d)(1)(c), 40 C.F.R. 
§130.7(c)(1) ). EPA’s 1991 TMDL Guidance explains the MOS may be implicit, 
i.e., incorporated into the TMDL through conservative assumptions in the analysis, 
or explicit, i.e., expressed in the TMDL as loadings set aside for the MOS. If the 
MOS is implicit, the conservative assumptions in the analysis that account for the 
MOS must be described. If the MOS is explicit, the loading set aside for the MOS 
must be identified. 
 

 
The determination of a MOS values cannot include only “observational errors”, 
whether they be random errors or systematic errors, or the difference between a 
measured value of a quantity and its true value. The determination of a proper 
MOS value must consider “…any lack of knowledge” which there are many. The 
wide schism between the lack of knowledge and facts in the draft PMR calls for a 
large explicit loading set aside.  
 
The draft PMR claims but does not articulate and demonstrate conservative 
assumptions and analysis.  
 
In the perfect world (the goal) the uncertainty contained in the PMR would be zero 
and the MOS would be also zero. To reach this goal the accuracy of the input data 
in the PMR will need to improve substantially 
 
The draft PMR document sheds the light on a vast number of unknowns (as 
articulated starting on page 11) of the components critical to making a scientific 
finding of DRP/TP nutrient loading. Unfortunately, this lack of sound data other 

The proposed MOS value of 3% does not account for the overwhelming lack 
of knowledge concerning the relationship between load and wasteload 

allocations and water quality. 
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than the Waterville Monitoring station readings, will lead everyone on a path for a 
solution which are based upon speculation rather than science.  
 

 
A proper engineering and scientific method to calculate the MOS would be to 
empirically analyze where there is “any lack of knowledge concerning the 
relationship between load and waste load allocations and water quality” and to 
assign numerical values to the unknowns based upon such unknown’s relationship 
in the calculation of desired output (mean DRP/(P) concentration). The degree of 
the influence (weight) of the amount of the value in determining the desired output 
is calculated and summed with other unknowns to calculate a weighted variability 
or MOS.  
 
In the environmental engineering field, it has been shown that the finer the 
breakdown of the numerous elements of the inputs to a solution, and the 
assignment of a MOS to each element provides a better path to follow than an 
average value. The assignment of a MOS to each element allows 1.) a thorough 
review of the elements random and systemic error, and 2.) the ability to develop a 
process to reduce the MOS for each element through the adaptive planning and 
management process.  
 
The development and use of a mathematical formula to analyze and determine the 
MOS may serve the purposes of the Ohio EPA. The following is a possible 
guideline that may be useful to the Ohio EPA in providing a scientific path to 
determining the MOS. The following is also a suggestion that may help the Ohio 
EPA do a more thorough evaluation of determining the MOS. It is recommended 
that the Ohio EPA conduct or have conducted a Markoff or Monte Carlo statistical 
analysis of the variables used in the MOS determination.  
 
A simple example of the above can be conveyed by a mathematical formula as 
follows.  
 

The determination of a MOS value of 3% in the draft PMR is not founded in 
science and is too low. 
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Assume the MOS is represented by the term ΔMOS. Then the most evident 
components of the MOS (ΔMOS) would be from the following three segments, 
appropriately weighted: 

1. MOS due to uncertainty in the measurement of waterways of DRP/TP, 
which will be assigned the term ΔMeas. , 

2. MOS due to the uncertainty in the calculation of load allocation of DRP/TP, 
which will be assigned the term ΔCalc. and,  

3. MOS due to the variables in the formation of cyanobacteria, which will be 
assigned the term ΔAlgae. 

 
Then ΔMOS = ΔMeas. + ΔCALC. + ΔAlgae 
 
For the term ΔMeas one needs to evaluate the degree of accuracy and precision of 
the data from the approximately twenty-three (23) monitoring stations (which will 
be designated as n= 23) that measure the flow (F) and the concentration (C) of 
TP/DRP, and N. The concentration of TP/DRP (C)  in the term ΔMeas will have a 
definitive degree of accuracy as  determined by the monitoring devices. The 
representativeness of the ‘measured’ stream C and F to the ‘actual’ stream C and F 
is part of the variable ΔMeas which is one part of the ‘total’ MOS or ΔMOS. One must 
assume that there are tens or hundreds of thousands of data points in the 
measurement population. Looking at the four types of flow regimes (Maximum, 
Minimum, Mean and Average) lends another degree of complexity in determining 
an accurate MOS.  
 
A simple mathematical formula would be as follows for the measurement portion 
of the MOS. 

ΔMeas = nΣ(C * F) summed over the 23 stations for the timeframe of the number of 
years when there was data collection, where the C and the F has a variability factor 
as stated by the equipment manufacture if the devices automated. This is called 
sampling error and analysis error.  
 
ΔCALC. or the MOS for the calculation of data for the loads, namely the land loads 
present countless challenges which must be addressed, some of which were 
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articulated in the numerous scientific papers and the discussion in Section 2 of the 
PMR.  
 
The equation (07) in the Ohio DAP 2020 (page 31) provides an appropriate 
example of how basin averages will provide inaccuracies which can be used to 
establish MOS values. Equation (7) is below: 
 
HUC12 LoadAG,DEV,NAT = [(Maumee YieldAG * HUC12AreaAG) + (Maumee YieldDEV  
* HUC12AreaDEV) + (Maumee YieldNAT * HUC12AreaNAT)] * Hydrologic weighting 
factor 
 
Of scientific concern is the first portion of the equation where Maumee YieldAG is a 
basin wide developed numerical factor. The use of a basin wide, annual average 
generates a wide error bar and is blatantly unacceptable. HUC-12 specific 
averages, although having some error would be appropriate. 
 
Focusing upon a part of equation (07) to demonstrate the relevance to ΔCALC the 
determination of agricultural load for a HUC-12 area would be, as shown below. 
 
ΔHUC12 LoadAG = (Maumee YieldAG * HUC12AreaAG) * (Hydrologic weighting 
factor) 
 
The three variables can be reviewed to ascertain the relative error potential of the 
equation. 
 
 HUC12AreaAG is relatively straightforward and is the area in the HUC12 

domain with relatively minor to no error band. 
 
 Hydrologic weighting factor for a HUC-12 area has a degree of 

subjectiveness, however the error band is minor provided the regions are 
judged on an equally representative manner. The hydrological weighting 
factor (HWF) appears to be based on the evaluation and absence of data it is 
a good use of observational science.  

 
 Maumee YieldAG is an Ohio EPA calculated annual average yield for the 

whole basin and applied to  specific HUC-12 area. To be kind, every specific 
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HUC-12 area should have its own yield factor. Not every HUC-12 region 
has the same agricultural intensity, and other factors which fall into the 
calculation of the basin wide annual average. The specific yield factor was 
not used because the Ohio EPA is presumably not allowed, through 
legislative authority, to collect the data. As an example of the relevance of 
the significance of using a “basin wide” yield factor value versus a value that 
may reflect a “critical condition area” (three times the yield in the HUC-12) 
shows the following results for the Platter Creek HUC-12 area 04100005 02 
06 (equation 08 Ohio DAP, pg. 31).  

 
Using the Ohio EPA assigned annual average loading factor of 0.85 pounds/acre 
from the DAP and 0.97 as the assigned hydraulic weighting factor for Platter Creek 
HUC-12. The amount of Phosphorus in that HUC-12 region is calculated as 
follows: 
 
10,491 poundsAG,DEV,NAT = [(0.85 pounds/acreAG * 12,266 acreAG) + ( 0.42 
pounds/ acreDEV * 741 acreDEV) + (0.09 pounds/acreNAT + 870 acreNAT)] * 0.97 
 
Now, solving the same equation assuming the same HUC-12 inputs but amending 
the equation to include a HUC-12 specific loading factor due to the high 
concentration of animal feeding operations and D/U of the resultant nutrients in the 
area; Running the same calculation with an assumed three times the Ohio EPA 
DRP/TP loading, the results show nearly three times the calculated loading 
(assuming no legacy TP/DRP loading which would be accumulation over several 
years, normalizing both scenarios for equal rainfall). Also disregarding that the 
loading may cause or contribute to the generation of a legacy loading area. 
 
30,717 pounds PAG,DEV,NAT = [(2.55 pounds/acreAG * 12,266 acreAG) + ( 0.42 
pounds/ acreDEV * 741 acreDEV) + (0.09 pounds/acreNAT + 870 acreNAT)] * 0.97 



Comments on Ohio EPA Draft Preliminary Modeling Report 

Margin of Safety (MOS) 
 

 

Page 6 of 14 
 

 

 
This is an example of how the HUC-12 TP/DRP loading changes with the 
assumption of the amount of nutrient activity in the region. Any existing 
agricultural land loads that incorporate an annual average total phosphorous load 
rather than region specific loads will need thorough scrutiny to assure accuracy. 
This will reflect in the calculation of an appropriate MOS. Looking at §3.3.5.1 
where a numeric value of 2.05 lbs. P/acre of cultivated land was chosen from a 
range between 0.1 and 4 lbs. P/acre of cultivated land has a large degree of 
uncertainty due to what the Ohio EPA calls “critical conditions” (see §§3.8, 2.3, 
2.3.2, Figure 26, Ohio EPA DAP 2018 and 2020) which are regions where there is 
a large concentration of animal operations. The decision to choose an average 
loading factor from readings between 0.1 to 4.0, a wide spread of possible error, 
creates a tremendous amount of uncertainty. 
 
It is widely known that the location of animal feeding operations is not 
homogeneously distributed within the WLEB. Neither should the load 
assumptions. 
 

 
Lastly, the development of a MOS due to the formation of HAB (ΔMOS) is 
influenced by factors such as the water temperature, seiches, wind and many 
weather factors. Again, these variables demand a robust and healthy MOS. 
  

The use of a HUC-12 specific TP/DRP loading factor rather than a basin 
wide loading factor can increase the calculated loading by a factor of two, 

three or more, depending on the concentration of animal feeding operations 
and the associated D/U. This example reinforces the need for HUC-12 

specific loading data and the need for a high MOS until such data is obtained 
and included in the PMR. 

The use of a basin wide loading factor in the draft PMR §3.3.5.1 and DAP 
2020 is contrary to science, and the findings of §2 of the draft PMR. 
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Therefore, in order to enhance accuracy, it would be well served for the Ohio 
agencies to determine the MOS for each of the ten elements in Tables 26 and 17. 
Assign a weighting factor to each element by the amount of load, determine the 
appropriate tonnage assigned for the explicit error and apply that calculated 
amount to the separate wasteload allocation and load allocation (WLA and LA) 
values contained in Table 25. It would be correct to assume the degree of error for 
the WLA is greater than the LA. This speciation of the MOS will allow the 
appropriate Ohio agencies to fine tune their future data collection in order to strive 
to reduce the MOS.  
 
In other words, the greater the accuracy of the data, the less the uncertainty which 
will lower the MOS. 
 

 
One of, and probably the greatest point of uncertainty contained in the draft PMR 
revolves around the determination of existing agricultural land loads and water 
quality. As inferred in Section 3.3.5.1, these loads are estimated as watershed wide 
pounds phosphorus per acre of cropland average. This base assumption fails a 
simple comparison test. The test of comparing an annual average loading to the 
location of animal feeding operations prepared by the Environmental Working 
Group (EWG) and recognized by the Ohio EPA in Sections 3.3.1, 2.3.2, figures 25 
and 26. The PMR cannot allude to a lynchpin issue in one section and ignore the 
same in another section. Nevertheless, the issue creates an elephant sized degree of 
uncertainty that must be addressed through a realistic, science based explicit MOS 
for the LA sector and not be hidden in a mouse hole. 
 
The goal of problem solving is the identification and the minimization of 
unknowns (any lack of knowledge concerning the relationship between load 
allocation, waste load allocations, and water quality) in order to develop the most 
accurate, scientific, and trustworthy tool to determine the goal of bringing the 

It would be well served for the Ohio agencies, in order to comply with US EPA 
guidance, to develop a speciated and weighted MOS for the 10 elements in 

Tables 26 and 27 which can be applied to Table 25. This action will be 
beneficial in reducing future uncertainty in the PMR/TMDL process. 
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watershed into compliance with the standards. First, one should gather the 
empirical variables in an equation which are used to determine DRP/P output.  
 
The April 25, 2022, paper by Andrew Meyer, Zach Raff and Sarah Porter titled, 
Remotely Sensed Imagery Revels Animal Feeding Operations Increase 
Surface Waterbody Concentrations of Dissolved Reactive Phosphorus, 
provides a sensible formula to identify the unknowns and to calculate the value of 
the variables in determining a correct MOS. The primary unknown is where the 
animal feeding operations are located, the quantity of manure produced and where 
is it being used as a nutrient. The study was conducted in the Maumee River 
Watershed. The paper articulates “that stream reaches with more upstream 
livestock exposure contain significantly higher concentrations of dissolved reactive 
phosphorus than stream reaches with less livestock exposure. Depending on 
livestock intensity measure, the average marginal upstream animal feeding 
operation in the watershed increases downstream dissolved reactive phosphorus 
concentrations by between 10 and 15%.” The paper “presents evidence that the 
increasing intensity of animal agriculture in the US contributes to water quality 
problems. Further, geolocating of animal feeding operations for managing runoff 
and correctly identifying the causes of surface water quality degradation.” 
 
The paper provides a formula relying only on ex post observational data, to create a 
null set situation to evaluate the contribution of the siting of an animal feeding 
operation (AFO) on water degradation. By assuming a zero-discharge base case, 
holding the fixed parameters constant, and adding the variable of a livestock 
operation, the percentage increase of contaminants entering the waterway may be 
determined.  
 
This ability to ascertain the relative causal impact of an animal feeding operation 
on any target watershed is important because the plain fact is that the Ohio 
agencies do not have sufficient data on the location of animal feeding operations, 
the amount of manure produced, or where it is distributed and utilized (D/U) to 
conduct a proper evaluation of remedies.  
 
The equation provides a numerical solution to establish the MOS for the most 
important input (or variable) the lack of information and knowledge of nutrient 
load which is hampering the development of a science based PMR.  
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The use of this technique may possibly solve the problem of accounting for the 
lack of knowledge concerning the relationship between load allocation, waste load 
allocation and water quality. 
 
Equation (1) found on page 18 of the aforementioned paper, is a fine prototype to 
use and is similar in construct to other predictive formulae. 
 
ln(P jhmt ) = 𝛽𝛽1 AFO jhmt + P'jmt 𝛽𝛽2 + X'hmt 𝜷𝜷3  + γj  + ψm  + λt + εjhmt , 1 
  
where:  

• P jhmt is the mean DRP concentration (in mg/L) of stream reach in HUC12 
h in month m of year t.  

• AFO jhmt is the count of upstream 1)operating AFO’s, 2) number of animals 
at AFO’s and 3) amount of manure production (tons) t AFO’s within 20 km 
of the monitoring stream reach. And, 

• P'jmt 𝛽𝛽2, X'hmt 𝜷𝜷3  ,γj  ,ψm  , λt , εjhmt are fixed effects accounting for 
precipitation, soil characteristics, land cover, commercial fertilizer 
application.  
 

The equation allows, by the input of the primary variables (P jhmt, AFO jhmt) drive 
the determination of the effect of the loading based upon unit operations, and the 
determination of a science-based MOS. Of course, P/DRP animal loading is 
alluded to be one of the most, if not the most important variable in the creation of 
HAB’s. Also, the knowledge of the location of animal feeding operations and their 
associated D/U of the manure-based nutrients is one of the least known variables in 
the draft PMR, thereby demanding a high valued and conservative MOS. As 
mentioned above, the draft PMR refers to the effect of AFO’s/manure distribution 
upon loading over the average assignment of a guessed P/DRP loading on the 
overall cropland of the watershed (see point #13 below).  
 
On page 20 of the Meyer paper, it is stated that, “the marginal AFO that is within 
20 km of a monitoring stream reach increases the concentration of DRP at that 
downstream location by 13.9%.” This is a reasonable and science-based 
calculation of the impact of an animal feeding operation and its associated manure 
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distribution, above a zero baseline. To provide further insight, “the addition of 
1,000 animal units within 20 km upstream of a monitoring reach increases DRP 
levels by 10.2% and the addition of 1,000 tons of manure production from 
upstream AFO’s within 20 km increases downstream DRP concentrations by 
2.1%.” This information is a good first step showing of how the lack of temporal 
and spatial loading information affects the DRP concentration in waterways.  
 
To put the importance of the Meyer paper into perspective, the modified mass 
balance model used in the draft PMR uses no information pertaining to the location 
of animal farming facilities or the D/U as an input. 
 
This information is a foundation for solving the paramount problem of ascertaining 
the effect of linking unknown (LA) information to water quality. Because the 
locations of AFO’s and the D/U of manure-based nutrients will be unknown until 
the Ohio agencies commence collecting that information, the use of numerical 
consequences can be part of the MOS until that data becomes embedded into the 
PMR/TMDL process. 
 
Due to fact that the livestock intensity measure is unknown due to absence of data, 
showing an apparent lack of knowledge concerning the relationship between load 
and waste load allocations and water quality, a MOS of between 10 and 15% for 
the LA portion of allocations is warranted and scientifically justified. This higher 
MOS is better rooted in science than an unjustified proposed value of 3%.  
 
Due to the fact that Ohio NPS Load Allocation for the Spring season total 
phosphorus at the Waterville monitoring station is 540.1 MT as seen on Table 25 
§4.2 on pg. 92. The Meyer adjustment MOS factor of 13.9% should apply to the 
LA and be equal to 75.1 MT (rather than 18.9 MT derived by using the explicit 
MOS of 3% being applied to the WLA.  
 

A MOS value of between 10-15% applied to LA is appropriate due to absence 
of data, showing a distinct lack of knowledge concerning the relationship 

between load and waste load allocations and water quality through the 
avoidance of collecting NPS data. 
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The high MOS is unfortunate and can be lowered by distinct actions by the Ohio 
agencies. The most glaring root cause for the call for a high MOS is the lack of 
data owned by the Ohio EPA and the ODA. The two most glaring examples of this 
is the lack of information on the location, quantity, composition and the timing of 
application of manure-based nutrients. The statement by the Ohio EPA in § 2 of 
the draft PMR where it is stated that they are relying upon ‘third party volunteer’ 
organizations to develop data for some of the above information rather than 
collecting the information is a telling example for the need for a solid database. 
Without a solid database, all assumptions are mere guesses. An example to drive 
this point home would be for the Ohio agencies, if faced with the air pollution 
problem in an area where there are numerous refineries, failing to collect emission 
data from said refineries.  
 
The Ohio agencies are able to collect the necessary information without facing a 
threat of not recognizing the March 29, 2011, decision (No. 08-62093) National 
Pork Producers Council et al. v. US EPA through common sense actions. Data 
pertaining to the collection of D/U may be collected by the very commonly used 
preregistration, registration data steps pertaining to persons who engage in the act 
of D/U of manure-based nutrients. That said, it appears that other states, especially 
those contiguous to Ohio have lower thresholds for the regulation of animal 
feeding operations. This fact raises the question of, “If other states appear to be 
following a path other than the one Ohio is taking, a path which holds greater 
scientific and common-sense validity, why is Ohio apparently reluctant to follow 
their lead, and in doing so making their citizens suffer poor water quality?” 
 
The following bullet points contained in the draft PMR reinforce the use of a 
higher MOS (than 3%). All references are to the draft PMR unless otherwise noted. 
 

1. Page 15. Kast et.al., 2019. Work is underway to address this knowledge gap 
using publicly available data. 

2. Page 16. Soil phosphorus data for fields not under control of CAFO/CAFF 
operations do not report soil test phosphorus to Ohio state agencies. 

3. Page 20. The authors note that if fields receiving manure fertilizers have 
greater soil phosphorus than fields receiving commercial fertilizers, then the 
contribution of manure may be underestimated. 
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4. Page 21. The report notes that conservation tillage (a BMP)increases the 
accumulation of phosphorus in the uppermost layers of soil and promotes 
more soil macropores (worm holes). 

5. Page 24. Farm soil data are generally proprietary information making 
detailed analysis challenging. 

6. Page 25. While 2019 was instructional, it remains uncertain exactly how to 
quantify the partition of DRP between seasonally applied sources and 
legacy sources in a typical year. 

7. Page 25. These uncertainties have pointed out as one of the key challenges 
in nutrient reduction efforts to control lake eutrophication (Jarvie et.al, 
2013). 

8. Page 26. The International Joint Committee recommends that better soil 
phosphorus concentrations and vertical stratification databases be 
developed (IJC, 2018). 

9. Page 30. Therefore, many of the activities intended to address water 
management, especially subsurface tilling, play a role in facilitating 
increased DRP export. 

10.  Page 59. Runoff driven sources such as most nonpoint sources, are 
conversely less apparent to sampling bias. 

11.  Page 69. However, there are some areas of greater uncertainty.  
12.  Page 69. And an understanding of the extent of the elevated soil 

phosphorus, that can contribute to export, via legacy phosphorus, is only 
just beginning to be understood.  

13.  Page 77. Agriculture comprises nearly 78% of the landscape in the Maumee 
watershed…a recent study of 38 field sites…collection data ranged from 
~0.1 − 4 𝑙𝑙𝑙𝑙𝑙𝑙./𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎…estimated an average loss of total phosphorus yield of 
2.05 lbs./acre.(estimate of Existing Agricultural Lands Loads§ 3.3.5.1) 

14.  Page 87. All streams that flow into Ohio from Indiana and Michigan are 
assumed to be at a boundary condition that meets the same reduction rate of 
39.2 percent from the existing 2008 baseline condition. (assumes 100% 
compliance and no MOS from other states). (Note goal is 40% reduction). 

15.  Page 88. The method does not depend on a model to predict when success is 
achieved. (See prediction of the success of the H2Ohio voluntary program in 
Appendix 2). 

16.  Page 89. An allowance for growth(AFG) in a TMDL can be used to. 
“account for reasonably foreseeable increases in pollutant loads”(US EPA 



Comments on Ohio EPA Draft Preliminary Modeling Report 

Margin of Safety (MOS) 
 

 

Page 13 of 14 
 

1999a). (The draft PMR does not contain an AFG for agricultural sources 
which increased manure production from 3.9 million to 5.5 million 
tons/year, 9-24 million animals, 545-775 facilities from 2005-2018). 

17.  Page 93. Eight of the 10 gages have a(sic) modeled to average observed 
standard error less than +/- 25 percent. And four of those gages match 
extremely closely with less than +/- 11percent of that same statistic. The St. 
Marys site has a modeled average observed standard error of -33 percent 
and a 49MT of total phosphorus underestimate. (These are high 
percentages, note the proposed MOS is 3%) 

18.  Page 94. The validation of the mass balance model in Table 28 at high flow 
rates (greatest Phosphorus release rates) has an unacceptable confidence 
factor as shown to Ohio EPA (see discussion later). 

19.  Page 95. No doubt the modeled underestimate at the two gages with the 
greatest average observed load, The St. Marys River and downstream 
Blanchard River sites, influence the statistic the most. (These are the 
subbasins with greatest error between calculated and observed load). 

20.  Page 107. Changes in Watershed Hydrology: Precipitation, especially in 
large storm events, have increased in the last two decades.(Large storm 
precipitation events cause the greatest TP/RDRP loads-more rain equals 
more phosphorus). 

21.  Appendix 2. None of the scenarios of in-field agricultural BMP’s met Annex 
4 targets… nor were the FWMC targets met in 9 of 10 years. All but one 
scenario failed to achieve the Annex 4 targets. Evaluation of ensemble 
modeling of BMP implementation scenarios generally indicated that 
achievement of the Annex 4 targets in 9-of-10 years will be difficult even 
with widespread adoption of a suite of BMP’s. None of the model scenarios 
averages of results met the Annex 4 target for DRP load in 9-of-10 years.  

 
The above points, taken in concert show the overwhelming uncertainty of the 
scientific foundation of the draft PMR. Taken together, the uncertainty calls for a 
high value MOS. 
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The above quotes from the draft PMR underline the uncertainty of the results and 
the data, plus the lack of knowledge concerning the relationship between load and 
waste load allocations and water quality. All of which are reason for a MOS at 
least between 10 and 15% for the LA portion of allocation totals. 
 

 
 

Actions such as collection and use of spatial and temporal AFO location and 
manure-based D/U data in a scientific manner may be able to reduce the MOS 

value. In the meanwhile, it is prudent for the Ohio EPA to meet US EPA 
guidelines and use a realistic-conservative (10-15%) MOS. 

Of greatest importance is point 21, derived from the independent engineering 
and technical consultants’ statements contained in Appendix 2, that the 

proposed H2Ohio voluntary BMP abatement tactics are insufficient to achieve 
the Annex 4 target. 
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When a TMDL is developed for waters impaired by both point and nonpoint 
sources, and the WLA is based on an assumption that nonpoint source load 
reductions will occur, EPA 1991 TMDL guidance states that the TMDL should 
provide reasonable assurances that nonpoint source control measures will achieve 
expected load reductions in order for the TMDL to be approvable. This 
information is necessary for EPA to determine that the TMDL, including the load 
and the wasteload allocations, has been established at a level necessary to 
implement water quality standards.  
 
EPA’s August 1997 TMDL guidance also directs regions to work with states to 
achieve TMDL load allocations in waters impaired only by nonpoint sources. 
However, EPA cannot disapprove a TMDL for nonpoint source-only impaired 
waters, which do not have a demonstration of reasonable assurance that LAs will 
be achieved, because such showing is not required by current regulations.  
 
 EPA policy encourages regions to work in partnership with States/Tribes to 
achieve nonpoint source load allocations established for 303(d)-listed waters 
impaired by nonpoint sources. Regions may assist States/Tribes in developing 
implementation plans that include reasonable assurances that nonpoint source LAs 
established in TMDLs for waters impaired solely or primarily by nonpoint sources 
will in fact be achieved. In addition, EPA policy recognizes that other relevant 
watershed management processes may be used in the TMDL process. EPA is not 
required to and does not approve TMDL implementation plans. 
 
EPA’s 1991 document, Guidance for Water Quality-Based Decisions: The TMDL 
Process (EPA 440/4-91-001), recommends a monitoring plan to track the 
effectiveness of a TMDL, particularly when a TMDL involves both point and 
nonpoint sources, and the WLA is based on an assumption that nonpoint source 
load reductions will occur. Such a TMDL should provide assurances that nonpoint 
source controls will achieve expected load reductions and, such TMDL should 
include a monitoring plan that describes the additional data to be collected to 
determine if the load reductions provided for in the TMDL are occurring and 
leading to attainment of water quality standards.  
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(Guidelines for Reviewing TMDL’s under Existing Regulations issued in 1992. 
May 20, 2002) 
 
“When US EPA approves a TMDL that allocates pollutant loads to both point and 
nonpoint sources, it determines whether there is reasonable assurance that the LAs 
will be achieved and WQS will be attained. EPA does that to be sure that the 
WLAs and LAs in the TMDL are not based on overly generous assumptions 
regarding the amount of nonpoint source pollutant reductions that will occur. This 
is necessary because the WLAs for point sources are determined, in part, on the 
basis of the expected contributions to be made by nonpoint sources to the total 
pollutant reductions necessary to achieve WQS. If the reductions embodied in the 
LAs are not fully achieved because of a failure to fully implement needed nonpoint 
source pollution controls, or that the reduction potential of the proposed BMPs was 
overestimated, the collective reductions from all sources will not result in 
attainment of WQS. As a result, EPA evaluates whether a TMDL provides 
reasonable assurance that nonpoint source controls will achieve expected load 
reductions.” (Draft PMR, § 6. Reasonable Assurances, pg. 115) 
 
“Within the preliminary modeling results, the implementation plan will present the 
framework for implementation for feedback from stakeholders. With that feedback, 
and through additional outreach, the complete implementation strategy will be 
developed for the draft TMDL report. The TMDL development process in Ohio 
leverages adaptive management. Figure 43 presents a conceptual model of what 
the process looks like.” (Draft PMR, § 5. Preliminary Implementation Plan, pg. 95) 
 
“Overall, the strategy needs to identify where it is believed, based upon best 
available science, that implementation efforts can achieve the needed reductions to 
meet the TML in a cost-effective manner.” “Implementation efforts have been 
underway for over a decade...(emphasis added)” (Draft PMR, § 5.1. Develop the 
Strategy, pg. 96 & 98). 
 

 Reasonable Assurance  
 
The Ohio EPA and the Ohio State agencies will need to increase by at least an 
order of magnitude their efforts to demonstrate to the US EPA for the TMDL to be 
approved and the public that trusts their efforts of “reasonable assurances that 
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nonpoint source control measures will achieve expected load reductions.” The 
reasonable assurance step of the TMDL process is a giant leap, sufficient data must 

be shown to make an adequate demonstration. 
 
The information contained in Appendix 2 of the draft PMR, prepared by the 
independent consultant Tetra Tech should be an alarm bell for the Ohio EPA that 
drastic actions need to be taken to modify the implementation efforts to provide 
reasonable assurances that nonpoint source control measures will achieve expected 
load reductions in order for the TMDL to be approved.  
 
The first, and most startling observation is the report that the implementation of in-
field agricultural BMPs, after years and millions of dollars spent, is not working to 
the expected level. 
 
Selected excerpts from Appendix 2 of the draft PMR, the Tetra Tech report follows 
by topic: 
 

Ability to Reach the Target 
(§1.2. Level of Implementation) 

 

 
• None of the scenarios of in-field agricultural BMPs met Annex 4 targets for 

both TP and DRP loads averaged over 2005-2014 (Scavia et al. 
2016,2017;Martin et al. 2019, 2021), nor were the FWMC targets met in 9 
of 10 years (Martin et al. 2019,2021). 

• All but one scenario failed to achieve Annex 4 targets. 

The implementation of the H2Ohio voluntary BMP phosphorus reduction 
programs will not be sufficient to meet the water quality goals Annex 4 

Information contained in the draft PMR does not show reasonable assurance 
that nonpoint source control measures will achieve the expected load 

reductions 
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• BMPs were targeted to the 50% of the row cropland with the highest TP 
losses. Random Series Practices (#9), with distribution to random cropland, 
did not meet the DRP target. 

• Evaluation of ensemble modeling of BMP implementation scenarios 
generally indicated that achievement of the Annex 4 targets in 9-of-10 years 
will be difficult even with widespread adoption of a suite of BMPs. 

• None of the model scenarios averages of results met the Annex4 target for 
DRP load in 9-of-10 years(Martin et al.2019,2021).  

• Individual SWAT model publications also indicated that elevated levels of 
implementation are needed to significantly reduce phosphorus loads. 

• Finally, in the Maumee River watershed, researchers concluded that the 
rates of implementation considered feasible for stakeholders (25%-
33%)would not achieve Annex 4 phosphorus load goals, and that 
significantly higher rates of implementation and targeting of critical DRP 
source areas are needed (Kalcic et al. 2016). 

 
Random-Targeting 
(§1.3. BMP-Targeting) 

 
 

 
 
• Multiple BMPs need to be implemented in high yield subwatersheds to 

achieve the Annex 4 target loads (Hanief and Laursen 2019, p. 173. 
• In the St. Joseph River watershed (Western Lake Erie Basin), the authors 

found that the highest performing BMPs were not widely implemented and 
BMPs were not implemented in the areas where they would do the most 
benefit (Her et al. 2016). 

• However, solely targeting BMP implementation areas of high Phosphorus 
loading may be unrealistic because multiple factors affect if and when 
farmers may install BMPs (Kast et al. 2021b); instead, BMP placement 
should target areas of high phosphorus loading with willing landowners.  

 
 
 
 
 

The BMPs are not being implemented at the proper locations 
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The Need to Identify & Collect Data on High Phosphorus Legacy Cropland 
(§1.5. Impact of Legacy Soil Phosphorus) 

 
 
 
 
 
• The large amount of legacy soil phosphorus will need to be addressed 

during BMP implementation. At present, the spatial distribution of higher 
and lower concentrations of legacy soil are unknown (Kast et al. 2021a). 

• Implementation strategies will need to consider climate, legacy soil 
phosphorus, current fertilizer practices and will need to implement an array 
of BMPs to address the distinct species and sources of phosphorus. 

• Under high spring precipitation and high spring stream flow conditions, 
Annex 4 DRP load targets can be met in about 25 years without manure 
application and in about 45-50 years with manure application. 

• Under higher spring precipitation and higher spring stream flow conditions, 
annex 4 TP load targets are never met. 

• Without manure application, under higher spring precipitation conditions, 
annex 4 TP load targets are almost met after 45 years. 

• In higher spring precipitation and stream flow conditions, without 
phosphorus fertilizer application, annex 4 targets will not be met due in part 
to phosphorus losses from legacy soil phosphorus. 

 
Will the Targets be Reached using the Current Strategies? 

(§3.1.3. Target Achievement) 
 
 
 
 
 
 

• The average of model results for each BMP scenario never resulted in the 
Annex 4 TP target load being met in 9-of-10 years (Martin et al. 2019,2021). 

• None of the model scenarios averages of results met the Annex 4 target for 
DRP load in 9-of-10 years (Martin et al. 2019,2021). 

There is a pressing need to identify and control high phosphorus legacy 
cropland. Unless this is done the Annex 4 standards will not be met for 

decades, if ever. 
 

 
The current BMP voluntary strategy will not meet the Annex 4 target 
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• The best performance for model DRP loads (average of 5 models) met the 
Annex 4 target for roughly half of the years (Martin et al. 2019). 

• The achievement of the necessary rates of BMP implementation will be a 
challenge.  

• The authors further describe this effort as “daunting task and will require 
extensive changes and much greater investment of resources to achieve the 
required levels of implementation” (Scavia et al.2017, p.130). 

 
The question of whether the future proposals articulated in the draft PMR will be 
sufficient to attain the standards is questionable. The proposed 686 MT of 
reductions of phosphorus from the 2008 baseline and the 463 MT portion 
(excluding a MOS) from nonpoint source management is a high hurdle. These 
emission reduction estimates, and the ones mentioned in Figure 44 do not tell the 
quantity of reductions that will be needed from the level of operations that are 
today. The reductions needed to meet the targets are dependent upon two factors, 
they are 1.) the level of emissions determined to be the target, and 2.) the level of 
emissions at the current time. The first part is known the second part is unknown 
and more likely higher than they were in previous years. The emissions are higher 
now than earlier because the Ohio regulations allow for the increase of manure-
based nutrients, animal feeding operations (below the federal cutoff) and animals 
without regard to the consequences for their discharges.  
 
From Ohio EPA data it is shown that in recent years there has been nearly a 40% 
increase in the generation of manure-based nutrient phosphorus. Every year there 
has been an increase in the number of source operations and TP/DRP in the 
watershed, the target of a 40% reduction from the 2008 baseline becomes further 
away and more difficult to attain. This unfortunate fact reinforces the need for the 
ODA, Ohio EPA to accurately monitor and measure the generation of TP/DRP 
operations in order to ascertain the distance between the target and reality. This 
scenario reflects upon the establishment of milestones § 5.2. Milestones. Pg. 98 as 
well as reasonable assurances. Without knowledge the plan is blind.  
 
There is a question on whether the Ohio agencies has been granted sufficient 
authority from the legislature to pursue an effective nutrient management 
abatement program. The draft PMR preliminary implementation plan proposes 
actions that appears to be outside of the regulatory jurisdiction of Ohio EPA and 
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ODA. One solution would be to collect sufficient information to embark upon a 
targeted abatement plan. If the Ohio EPA lacks the authority to pursue these 
‘enhanced’ BMP measures, leads to the question of whether there are reasonable 

assurances to effectuate the nonpoint reductions articulated above. 
 
The root cause for this inquiry is found in the responses prepared by Ohio EPA, 
ODA, and ODNR to questions from interested parties on the provisions contained 
in the DAP. The author of this tome asked the question pertaining to lowering the 
permit threshold for animal feeding operations and received the following 
response. 
 
The following two questions were also asked the Ohio agencies pertaining to their 
authority to expand and tighten rules. 
 
 
QUESTION: Would a (CAFO) permit program with a low de minimis inclusionary 
threshold with multilevel and increasingly more stringent regulatory requirements 
provide greater benefit with minimal burden? 
 
RESPONCE: From ODA. “Ohio authorities related to agricultural pollution 
abatement, specifically, Ohio Revised Code 939 and Ohio Administrative Code 
901:13-1 and Ohio Revised Code 903 and  Ohio Administrative Code 901:10, are 
referenced on page 8 of the draft DAP 2020. The statue allows regulation of 
smaller operations if it is deemed necessary as described in ORC 903.082. ODA 
does not have the authority to enact a lower general threshold.” (emphasis 
added) 
 
QUESTION: Why not include tighter rules (based on other jurisdictions efforts) for 
existing (animal) sources or BMPs in the plan? 
 

It appears that the Ohio EPA does not have the legislative authority to 
effectuate the necessary nutrient management control strategies to 

demonstrate reasonable assurance that nonpoint source control measures 
will achieve the expected load reductions 
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RESPONCE: “Refer to Table 2 on page 8 of draft DAP: Ohio Revised Code 903, 
and Ohio Administrative Code 901:10. ODA does not have the authority to 
include tighter rules.” (emphasis added) 
 

 
For example, the Ohio EPA and ODA has taken the questionable position of 
asserting they do not have the authority to gather information pertaining to the 
generation, distribution, and utilization of manure-based nutrients. Also, the 
identification of ‘legacy’ cropland that harbors elevated levels of P appears to be 
out of their jurisdictional reach. Lastly, they have stated in the response to 
comments, they do not have the authority to lower the threshold for the permitting 
of new and modified AFO’s which are below the threshold for a federal NPDES 
permit. If the Ohio EPA does have the legislative authority to effectuate control 
strategies or gather data to identify legacy sources, why hasn’t it been done? If they 
are so constrained by the lack of regulatory authority to effectuate even scientific 
based reasonably available control strategies, does the Ohio agencies have the 
ability to make a demonstration of reasonable assurances? 
 
The Ohio EPA has the opportunity to include in the PMR and the TMDL a list of 
the strategies they will use to achieve the expected load reductions. 
 
It is recommended that, and it is feasible for the Ohio EPA initiate a process to 
make corrections to the final PMR for inclusion in the TMDL in order to eliminate 
the noted deficiencies. 
 
 

Preliminary Implementation Plan 
 

If the Ohio agencies have the legislative authority to enact more stringent 
strategies (lower animal feeding operation permit program requiring 

NMP/BMP/permit thresholds) has it tried these programs and they have 
failed or has the Ohio agencies failed to try these strategies? (Try and failed 

v. failed to try) 
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The preliminary implementation plan relies heavily upon adaptive planning and 
management to fill in the gaps of “how it will be done.” Adaptive planning and 
management are fine tools. But like all tools they must be used properly.  
 
The strategy for meeting the goals can be broken down into three parts (excluding 
a MOS) as seen in Figure 44 on pg. 97 of the draft PMR. The parts are. 
 

1. Point Source reductions, 5 MT reduction 
2. Enhanced Nonpoint source sinks, 92 MT reduction, and  
3. Improved nonpoint source management, 366 MT reduction.  

 
These three parts are virtually identical to those contained in the DAP 2020 and 
even earlier Ohio EPA H2Ohio strategy proposals. These strategies will be almost 
eight years old when the TMDL process is completed. It is important to see where 
the “adjust” stage of adaptive planning (§ 5 pg. 96) is being used to shape the 
strategies, especially for the largest portion, nonpoint source management.  
 
A great amount of work has been completed and information is now available to 
adjust the strategies through the adaptive planning and management concept. The 
Ohio EPA has funded and assisted in gathering a great amount of information 
which should be used in developing guidance. The latest information and fine 
suggestions are contained in Section 2 of the draft PMR. However, the information 
that was gathered is outside of the bounds of the DAP2020 and H2Ohio. It is 
curious that the critical thoughts are kept below the surface of attention. Especially 
in the realm of gathering data that will improve decision-making. Ohio EPA and 
ODA must critically review seeking additional regulatory authority. It is their 
decision to “Lead, Follow, or Get out of the Way.” 
 

   
There is a great amount of work needed to be done to reduce the amount of 
TP/DRP in a wink of an eye, as required in Annex 4 agreement. There are many 

There is inherent lack of information being gathered, information that will 
improve the decision-making and hasten the attainment of the Annex 4 

targets. 
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unanswered questions on what to do. The questions can be answered by obtaining 
information. Examples of the information are. 
 

1. There is an absence of information on the D/U of manure-based nutrients. 
Detailing the information by HUC-8 and HUC-12 areas would be helpful 
to the agencies in determining where to concentrate resources and for 
others to judge upon the adequacy of the TMDL process. This information 
can be used to focus the BMP program, target the reductions, and identify 
legacy P cropland. (§2.2.1. Nonpoint sources of phosphorus, §2.3. Critical 
source area and overall heterogeneity of sources in the Maumee watershed) 

2. No information on which croplands are participating in the $172 million 
voluntary BMP program is available. Is there a centralized bank of 
information of where and what strategies are being applied and to which 
specific croplands? This information is necessary to create a focused BMP 
nutrient management program and to determine whether a specific subset of 
a program is successful on specific croplands. Detailing the information by 
HUC-8 and HUC-12 areas would be helpful to the agencies in 
determining where to concentrate resources and for others to judge upon 
the adequacy of the TMDL process. This information is necessary to have 
the nutrient management program be widespread. (pg. 108) 

3. What strategies will be used to effectuate a widespread (90% penetration) of 
the BMP program? (pg.105) 

4. How will the penetration of nutrient management strategies into new 
croplands be funded? (pg. 106) 

5. How much more State money is necessary to have a greater penetration 
(above the current level of about 30%) of the BMP program? How much 
money every year is necessary to have the farmers continue to adhere to or 
renew their commitment to the BMP program? If $172 million is being spent 
and that amount of money achieves a 30% penetration due to the voluntary 
nutrient management, will triple that amount of money be necessary to reach 
the other 70%? If the program cost is proportional, it may escalate to over 
$500 million a year for the voluntary H2Ohio BMP program. Will Ohio 
need to raise the amount of money given to farmers in order for them to 
subscribe to the voluntary program? (pg.108) 
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6. What is the reasonable assurance that the current or greater level of funding 
will be approved by the state legislature to continue or to achieve a greater 
amount of nonpoint voluntary reductions?  

7. If funding becomes unavailable, will Ohio require that croplands that use 
manure-based nutrients have a mandatory nutrient management plan? 

8. Why are the Ohio thresholds for the permitting of new and modified animal 
feeding operations differ from the states of Indiana and Michigan, who are 
partners in the Tri State Standards? The document does not address, 
evaluate, or contain information on the strategies employed by or 
contemplated by the states of Indiana and Michigan to meet their TP/DRP 
obligations. If the Tri State standards are similar, which ones. (pg. 108) 

9. What is being done to determine the location of animal feeding operations 
within the HUC-8 and HUC-12 regions? What is being done to determine 
where and when (D/U) manure-based nutrients are being applied to 
croplands? 

 
There are copious unknowns in the draft PMR. The draft PMR is strikingly similar 
to earlier documents, such as the DAP2020 and H2Ohio. There has been a 
sufficient amount of time for the Ohio EPA and ODA to incorporate the findings 
contained in Section 2 of the draft PMR into policy actions/decisions in the PMR. 
The use of the adaptive planning and management concept pertaining to monitor-
evaluate-adjust needs to be implemented at this time.  
 

 
There is an obvious issue that is germane to the whole problem. The question is 
whether the increase of manure-based nutrients due to the increase of new and 
modified animal feeding operations overwhelms the decrease of the use of the 
voluntary programs outlined in §§5.1, 5.2, 5.3. To date, there has been no showing, 
scientific or otherwise of the decrease of the amount of TP/DRP due to the H2Ohio 
program and the increases of TP/DRP from new manure-based nutrient operations.  
 
The unconstrained number of animal feeding operations, coupled with unregulated 
D/U of manure-based nutrients appears to exceed the assimilative capacity in the 

There have not been noticeable improvements to the direction of the Ohio EPA 
water programs due to the adaptive management and planning process.  
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WLEB (Sustainability or Waste Disposal? Use of Manure as a Nutrient in the 
Maumee River Lake Erie Watershed. P. Hess, June 30, 2022. Proceedings of the 
115th Annual Conference and Exhibition. Paper # 1234601). (copy attached) 
 
Again, these deficiencies are rectifiable and should not be allowed to be carried 
forward to become part of the final PMR and the TMDL. If there the 
improvements are made, the process will gain a great amount of credibility. 
 

Monitoring Plan 
 
The monitoring plan referred to in the draft PMR appears to not meet the standard 
of “monitoring plan to track TMDL effectiveness.” As stated above, the 
monitoring plan is deficient because there are no assurances that the nonpoint 
sources will meet the desired reductions.  
 
Unfortunately, the monitoring plan is deficient because, it fails to “describe the 
additional data to be collected to determine if the load reductions provided in the 
TMDL are occurring and leading to attainment of water quality standards.”  
 

 
As stated above, and summarized below, there is an inherent lack of data in the 
process to make decisions, determinations, mid-course corrections, and judge 
effectiveness. Unfortunately, even to the casual observer, the Ohio EPA plan is 
designed to be an ancillary of and in total support of the H2Ohio plan. The 
following is a summary list of items which need to be collected to provide 
assurance that the reductions are being accomplished to meet water quality 
standards.  
 
The following are the critical items to be collected and they are, by HUC-8 and 
HUC-12 region (or area as determined appropriate): 
 

The monitoring plan is deficient because it fails to describe the data to be 
collected to determine if load reductions are occurring 
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1. Location of animal feeding operations of a size that the cumulative total of 
facilities will encompass an appropriate (95%-75%) number of animal units 
in the watershed, phased in over a reasonable timeframe. Also, see comment 
on pg. 6, ¶ 2.  

2. The location, composition, and timing of the distribution and use (D/U) of 
manure-based nutrients of a quantity that will encompass an appropriate 
amount (95%-75%) on cropland. Also, see comment on pg. 6, ¶ 2.  

3. The location of cropland coupled with the identification of measures being 
incorporated at such croplands to mitigate TP/DRP under the H2Ohio 
voluntary program. 

4. The identification of legacy croplands and waterways that provide the 
unintended source of TP/DRP. 

5. The identification of TP/DRP sinks in the waterways.  
6. The location of croplands that have a valid nutrient management plan and 

the articulation of whether the NMP is being followed. 
7. Establish a timeframe for the collection of the above data and its use in the 

milestones. 
8. Provide information on and commit to a timeframe for the establishment of a 

monitoring program for DRP, sufficient enough to be used for the use of the 
data in the establishment of DRP HUC-12 TMDLs.  

 
The noted deficiencies are rectifiable and should become part of the final PMR and 
the TMDL. If so, the process will gain a great amount of credibility. 
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August 17, 2022 
 
By E-mail 
 
Tiffani Kavalec 
Chief, Division of Surface Water 
Ohio EPA - DSW 
Lazarus Government Center 
50 W. Town St., Suite 700 
Columbus, Ohio 43215 
EPATMDL@epa.ohio.gov 
 

RE:  Comments on Ohio’s Maumee Watershed Nutrient TMDL 
 Preliminary Modeling Results and Draft Implementation Plan  

 
Dear Ms. Kavalec: 
 
The Environmental Law & Policy Center (ELPC) submits the following comments on the 
Preliminary Modeling Results and Draft Implementation Plan for Ohio EPA’s proposed Maumee 
River Watershed Total Maximum Daily Load (TMDL). ELPC is the Midwest’s leading 
environmental advocacy organization. For more than 25 years, ELPC has been working to protect 
the environment and public health in the region, with a particular commitment to the Great Lakes. 
 
We appreciate Ohio EPA’s decision to prepare a TMDL for the Maumee River Watershed, as well 
as the opportunity to comment on the Preliminary Modeling Results and Draft Implementation 
Plan.  In offering these comments, we recognize that preparing the Maumee River Watershed 
TMDL is a challenging and resource-intensive task.  Ohio EPA staff has assuredly spent countless 
hours preparing this and other documents, hosting webinars and stakeholder meetings, fielding 
calls from interested parties, and keeping abreast of the current research.  However, it is also an 
opportunity for the Agency to set nutrient reduction targets and to articulate a detailed and 
comprehensive plan to achieve those targets.   To make Ohio EPA and the stakeholders’ significant 
investments into this process worthwhile, the TMDL must be designed to succeed.1  Right now, it 
is not.   
 

                                                 
1 “Documenting improvements in water quality is important because demonstrated success, or effectiveness, is often 
tied to funding; further, a lack of demonstrated success can undermine the scientific credibility and hard work of the 
many stakeholders involved in TMDL development and implementation.” The Cadmus Group, Inc. for USEPA 
Region 10, Recommendations for Developing TMDL Effectiveness Monitoring Plans, July 27, 2011, available at 
https://www.epa.gov/tmdl/tmdl-effectiveness-monitoring-data-and-plans.  Note that if documents cited in these 
comments are included in Appendix 3 to the PMR or available online, we are not attaching them as exhibits. 
Materials that are not listed in Appendix 3 or available online will be attached. 

https://www.epa.gov/tmdl/tmdl-effectiveness-monitoring-data-and-plans
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As explained in detail below, we are concerned that, unless addressed, major flaws in both the 
Preliminary Modeling Results and Draft Implementation Plan (PMR) will render the TMDL 
ineffective in controlling the harmful algal blooms that proliferate each year in Lake Erie:  
 

(1) The PMR fails to allocate DRP loads, which undermines the success and legal 
sufficiency of this TMDL. 
 

(2) The PMR does not define source contributions or set load allocations. 
 

(3) The PMR substantially understates the amount of DRP attributable to manure 
and other AFO waste. 

 
(4) The PMR’s 3% “Margin of Safety” is arbitrary, unsupported, and well below 

what is required. 
 

(5) The PMR fails to include an allowance for future growth in livestock numbers. 
 

(6) The PMR does not comply with Ohio law requiring that it establish specific 
implementation actions, schedules and monitoring in order to effectuate the 
TMDL. 
 

(7) The PMR fails to provide “reasonable assurances” that nonpoint source 
reductions will be achieved.   
 

(8) The PMR fails to identify and/or provide underlying data and information 
sources, which undermines full stakeholder participation in the TMDL 
process. 

 
We appreciate your thorough and thoughtful consideration of our comments, and look forward to 
your response as well as the final modeling results.  
 
Comment 1: The PMR fails to allocate DRP loads, which undermines the success and legal 
sufficiency of this TMDL. 
 

A. The PMR recognizes that DRP is the primary driver of algal blooms in 
 western Lake Erie but proposes to set only a TP target. 

 
Throughout the PMR, Ohio EPA correctly concludes that dissolved reactive phosphorus  is driving 
the algal bloom crisis in western Lake Erie.  DRP is phosphorus that is not attached to a particle 
and thus 100% bio-available for uptake by the cyanobacteria that form the algal blooms.2  For 
example, the PMR states:  
 

                                                 
2 See also David B. Baker et al. (2019). Needed: Early-Term Adjustments for Lake Erie Phosphorus Target Loads to 
Address Western Basin Cyanobacterial Blooms, Journal of Great Lakes Research, 45 (2) 203–211. (Attachment 
A). 
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- “This project focuses on reducing the most bioavailable portion of total 
phosphorus, characterized by the parameter dissolved reactive phosphorus (DRP).” 
(PMR at 2) 
 

- “It is this elevated DRP export that the Maumee Watershed Nutrient TMDL project 
intends to remediate.”  (PMR at 7) 
 

- “These findings keep the emphasis on the DRP as the main driver of western Lake 
Erie HABs.” (PMR at 47) 
 

- “Reducing the DRP portion of total phosphorus as much as possible is an explicit 
goal of the implementation plan for this TMDL.” (PMR at 90) 
 

- “The TMDL and implementation will focus on the Annex 4 load reductions for 
total phosphorus (TP) and dissolved reactive phosphorus (DRP).” (PMR Appx. 2 
at 1) 

 
While we are encouraged by Ohio EPA’s recognition that DRP is causing the “problem,” it is 
inconsistent with the Agency’s proposed “solution”: setting allocations based entirely on total 
phosphorus (TP).  As we explained extensively in our comments to the draft Loading Analysis 
Plan, and reiterate here , TP is a poor proxy for DRP.  DRP allocations are essential to the Maumee 
River watershed TMDL’s success and to its legal sufficiency.   
 

B.  The TMDL’s success in cleaning up western Lake Erie depends on achieving 
both Annex 4 phosphorus load targets. 

 
Setting TP load allocations alone will not achieve the necessary DRP load reductions.  DRP makes 
up only about 20% of the TP load; particulate phosphorus (PP) is the rest.3  DRP is 100% 
bioavailable, and PP is 25 – 50% bioavailable.4  This means that “various combinations of DRP 
and PP [loads] can reach the 40% reduction in TP but have vastly different effects on the total 
bioavailable phosphorus.”5   
 
Past trends bear this out.  As the PMR acknowledges at pages 6 to 7 and in Figure 5, TP 
concentrations and loading have slowly decreased since the early 1990s.  However, DRP 
concentrations and loads increased from the 1990s through around 2006 and have not declined 
since.   (PMR at 7). This demonstrates empirically that decreases in TP do not necessarily equate 
to similar decreases (or any decreases at all) in DRP.  And, because the increase in bioavailable 

                                                 
3 Id. at 206.   
4 Annex 4 Objectives and Targets Task Team Final Report to the Nutrients Annex Subcommittee, 
May 11, 2015, at 2, available at https://binational.net/wp-content/uploads/2015/06/nutrients-TT-report-en-sm.pdf. 
5 Id. 
 

https://binational.net/wp-content/uploads/2015/06/nutrients-TT-report-en-sm.pdf
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DRP corresponds to the period of Lake Erie’s re-eutrophication, the focus should be on reducing 
DRP concentrations and loads. 6   
 
The Great Lakes Water Quality Agreement Annex 4: Nutrients (Annex 4) Task Team understood 
the importance of bioavailability when it set both TP and DRP targets.  The Annex 4 Task Team 
recommended that the spring load from the Maumee River be no greater than 860 metric tons TP 
and 186 metric tons DRP.7    Of the two parameters, the Annex 4 Task Team recognized that DRP 
was the most important target for reduction, but that both targets were necessary to achieve its goal 
of mild algal blooms 90% of the time.8  If Ohio EPA fails to set numeric load allocations based on 
the Annex 4 Task Team’s recommended reductions of TP and DRP, it will not meet the Annex 4 
goal and the TMDL will fail.   
 

C. Failing to set DRP load targets will result in a violation of applicable water 
 quality standards. 

 
Federal and state law require Ohio EPA to set the TMDL at a level necessary to meet water quality 
standards.9  If the TMDL is not set at this level, U.S. EPA cannot approve it.10  Ohio’s water 
quality standards dictate that all surface waters be: “[f]ree from substances entering the waters as 
result of human activity in concentrations that are toxic or harmful to human, animal or aquatic 
life or are rapidly lethal in the mixing zone.” and “[f]ree from nutrients entering the water as a 
result of human activity in concentrations that create nuisance growths of aquatic weeds and 
algae.”11  At present, western Lake Erie is not attaining these standards. DRP-driven harmful algal 
blooms proliferate each year, impairing the use of the Lake for recreation, drinking water, and 
aquatic life beneficial uses.  (PMR at 4).12   
 
Ohio EPA recognizes that achieving both the TP and DRP load targets prescribed by the Annex 4 
Task Team will be required to meet water quality standards.  “Because the Annex 4 objectives will 
address all three impaired beneficial uses, the Annex 4 targets will be used to create one set of 
phosphorus allocations.” (PMR at 4) (emphasis added).  However, the PMR does not actually use 
both targets.  It only allocates TP loads, which, for the reasons discussed above, will not result in 
the required DRP load reductions.  By failing to set a numeric DRP target and to allocate DRP 

                                                 
6 Baker, D.B., Confesor, R., Ewing, D.E., Johnson, L.T., Kramer, J.W., Merryfield, B.J. (2014). Phosphorus loading 
to Lake Erie from the Maumee, Sandusky and Cuyahoga rivers: The importance of bioavailability, Journal of Great 
Lakes Research, 40 (3) 502-17.  
7 Annex 4 Objectives and Targets Task Team Final Report to the Nutrients Annex Subcommittee, 
May 11, 2015, at 2, available at https://binational.net/wp-content/uploads/2015/06/nutrients-TT-report-en-sm.pdf. 
8 Id. 
9 40 CFR 130.7(c)(1); R.C. 6111.561(B). 
10 “No TMDL will be approved if it will result in a violation of water quality standards.” USEPA, Guidance for 
Water Quality-based Decisions: The TMDL Process, April 1991, at 32, available at 
https://www.epa.gov/sites/production/files/2018-10/documents/guidance-water-tmdl-process.pdf. 
11 Ohio Adm.Code 3745-1-04(D) & (E). 
12 The recreation and public drinking water supply uses of the western Lake Erie basin are impaired due to harmful 
algal blooms, which produce toxins such as microcystin.  The western Lake Erie shoreline and islands shoreline 
assessment units are impaired for aquatic life use due to nutrients.  See Final Loading and Analysis Plan, Ohio EPA, 
2022, at 16.  
 

https://binational.net/wp-content/uploads/2015/06/nutrients-TT-report-en-sm.pdf
https://www.epa.gov/sites/production/files/2018-10/documents/guidance-water-tmdl-process.pdf.
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loads to sources, Ohio EPA concedes that this TMDL will violate Ohio’s water quality standards, 
Ohio Adm.Code 3745-1-04(D) and (E), and result in an ineffective—and legally deficient—
TMDL. 
 

D. Setting DRP allocations is required for successful and accountable   
implementation planning. 

 
Setting DRP allocations is also a prerequisite to implementation.  The PMR itself recognizes that 
“[r]educing the DRP portion of total phosphorus as much as possible is an explicit goal of the 
implementation plan for this TMDL” (PMR at 90), but then fails to set numerical DRP allocations 
to ensure accountability in meeting that goal.  Under Ohio law, the TMDL implementation plan 
must establish specific actions, schedules and monitoring proposed to effectuate the TMDL.13   
Underlying this accountability framework is the understanding that TMDLs operate like a 
pollution “budget”—they are intended to quantify the amount of pollution a water body can receive 
and still meet water quality standards.  And, if you are on a budget, you have to know how much 
is in your account before you can plan your spending or track your progress.  This is particularly 
true because, as discussed in more detail below, practices that reduce losses of attached P (and thus 
TP)—particularly, no till—do not reduce DRP losses and can actually make them worse. In sum, 
numerical DRP allocations will be essential to successful implementation planning. 
 

E.  Ohio EPA cannot blame its failure to allocate DRP on its choice of model.  
 
Ohio EPA claims that it cannot use its preferred modeling method, the mass balance method, to 
allocate DRP loads in this PMR.14 Contrary to this claim, Ohio EPA also recognizes that it could 
have reasonably arrived at the opposite conclusion: 
 

Most of the phosphorus exported from the Maumee watershed network occurs 
during high flow periods. Baker et al., 2014a calculated 76 and 86 percent of the 
DRP and particulate phosphorus, respectively, is exported at high stream flows 
(i.e., during the 20 percent of the time with the highest flows). Therefore, it could 
be argued that during high flows DRP could be treated as a conservative parameter 
and conservative mass balance means of accounting for the parameter in this 
TMDL may be acceptable.15 

 
Ohio EPA ultimately rejected this “acceptable” approach because of uncertainty regarding how 
much DRP is adsorbed to sediment as it moves through the watershed.  Especially given the critical 
importance of setting DRP allocations to this TMDL, this excuse fails. 
 
First, in-stream processes affect both components of TP: particulate phosphorus and DRP.  As the 
Agency notes, the differences between the modeled TP loads and the observed TP loads at the 
various monitoring stations identified in Table 28 were likely the result of particulate phosphorus 
settling out or other instream processes.  (PMR at 95).  But, contrary to the logic used to reject 
DRP modeling, in-stream cycling of TP has not deterred Ohio EPA from using TP in its mass 
                                                 
13 Ohio Adm.Code 3745-2-12(A)(2)(a)(iv)(f)(emphasis added). 
14 Ohio EPA, Final Loading and Analysis Plan, 2022, at 31. 
15 Id. at 28 – 29. 
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balance model.  In fact, as the PMR points out at page 45, since most of the phosphorus loading 
occurs during high flow periods, in-stream processes may not be “of prime concern for this 
project.”  
 
Second, if more in-stream sediment reduces DRP export, and Ohio continues to focus on reducing 
sedimentation by promoting practices such as no-till, then DRP is likely to continue its current 
elevated trend without significant intervention.  Put differently, the less in-stream sediment there 
is to adsorb DRP, the more conservative DRP becomes as a parameter.  For the TMDL, this means 
that allocating DRP to sources and focusing on targeted implementation measures is even more 
important.  Relatedly, to the extent in-stream adsorption is happening, it only deepens the need to 
reduce DRP losses from crop fields and increases the amount of such reductions that will be 
required to remediate Lake Erie.     
 
Third, both DRP and TP are extensively monitored and tracked across the watershed.16  As noted 
in the PMR at page 5, “[w]ith this wealth of sampling data, relatively straightforward analytical 
methods are carried out to calculate daily loads and flow-weighted mean concentrations.”   We are 
simply asking the Agency to use this wealth of data for DRP as well as TP. 
 
In conclusion, if this TMDL is to have any hope of success in achieving water quality standards in 
western Lake Erie, it must set allocations based on TP and DRP.  We appreciate Ohio EPA’s 
statement that “[t]here is an expectation that these methods, and subsequent results, will be altered 
after careful consideration by stakeholders and further discussions with Ohio EPA.”  (PMR at 80).  
We urge Ohio EPA to act consistently with this expectation and revise its analytical model to 
allocate DRP as well as TP loads in the final modeling results.   
 
Comment 2: The PMR does not define source contributions or set load allocations.  
 
The core function of any TMDL is to inventory pollution sources in the watershed and to allocate 
pollution reductions among those sources based, at least in part, on their contributions. Ohio EPA 
committed, in its Response to Comments on the Draft Loading and Analysis Plan to include “a 
detailed source assessment utilizing the most relevant resources (SWAT modeling, edge of field 
monitoring, etc.)” and distribute reductions across various sources.17  The PMR does not honor 
these commitments.   
 
Rather than define source contributions from diverse categories of nonpoint sources, the Agency 
merely summarizes research on the subject. While we can appreciate that Ohio EPA is using a 
“weight of evidence approach” instead of using one study to assess source contributions (PMR at 
69), it must actually weigh the evidence, use the data, and define source contributions accordingly.  
This TMDL is ultimately an Ohio EPA document, and must contain Ohio EPA’s determinations. 
The source assessment cannot be the “backbone” of this TMDL (PMR at 70) if it merely reports 

                                                 
16 See Ohio Lake Erie Commission, Expanded Lake Erie Tributary Monitoring, November 2020, at 14, 
https://lakeerie.ohio.gov/static/Water_Monitoring_Summary/Expanded_load_monitoring_report_2020_FINAL.pdf.  
17 Ohio EPA, Maumee Watershed Nutrient TMDL Project Loading Analysis Plan Response to Comments, January 
2022, at 49, available at 
https://epa.ohio.gov/static/Portals/35/tmdl/LAPs/MaumeeWatershedNutrientTMDL_LAP_RtoC.pdf.  
 

https://lakeerie.ohio.gov/static/Water_Monitoring_Summary/Expanded_load_monitoring_report_2020_FINAL.pdf
https://epa.ohio.gov/static/Portals/35/tmdl/LAPs/MaumeeWatershedNutrientTMDL_LAP_RtoC.pdf
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on the state of the research without including the necessary analysis. We urge Ohio EPA to perform 
a complete assessment of existing loads from nonpoint sources.18   
 
More fatal, the PMR also fails to assign load allocations to any particular nonpoint source, or even 
any specific category of nonpoint sources, except for discharging home sewage treatment systems 
(HSTS).  (PMR at 87).  Rather, “the nonpoint source landscape load allocation is not itemized by 
land use or any other means.  Just one total allocation value is provided.”  (PMR at 87). This 
approach sets the TMDL on course to fail and violates applicable law.  
 
Ohio Administrative Code 3745-2-12 requires Ohio EPA to set load allocations based on at least 
the following information: 
 

(a) Existing pollutant loadings if changes in loadings are not reasonably anticipated 
to occur. 

(b) Increases in pollutant loadings that are reasonably anticipated to occur.  
(c) Anticipated decreases in pollutant loadings if such decreased loadings are 

technically feasible and are reasonably anticipated to occur within a reasonable 
time period as a result of implementation of best management practices or other 
load reduction measures.19   

 
This section further provides that if Ohio EPA sets nonpoint source load allocations based on 
anticipated reductions in existing loads, it must also collect and analyze monitoring data “in order 
to validate the TMDL’s assumptions, to verify anticipated load reductions, to evaluate the 
effectiveness of controls being used to implement the TMDL implementation plan and to revise 
the point source allocations and load allocations as necessary to ensure that water quality standards 
will be achieved within the time period established by the TMDL.”20   
 
Setting one cumulative nonpoint source load directly conflicts with these requirements. The PMR 
recognizes that each nonpoint source category—including non-permitted stormwater, 
manure/AFO waste21, and commercial fertilizer—contributes different phosphorus loads to the 
Lake.  It also recognizes that these sources are on different trajectories. Loads from some sources, 
particularly manure/AFO waste, are increasing22 while others, like commercial fertilizer, are 
declining.  (PMR at 19). These trends dictate whether Ohio EPA should follow approach (a), (b) 
or (c) above in setting load allocations for each phosphorus source and preclude use of a single 
combined “landscape” load. 
                                                 
18 Section 3.3 of the PMR is titled “Methods to Assess Existing Loads” but does not appear to use these methods to 
assess loads here, or elsewhere in the PMR. 
19 Ohio Adm.Code 3745-2-12(C)(1)(emphasis added).   
20 Ohio Adm.Code 3745-2-12(C)(2). 
21 While manure is the primary component of waste from confined livestock operations, that waste also includes 
urine, milkhouse or other confinement area waste, and sileage leachate, all of which are high in nutrients. We use the 
term AFO to refer to Animal Feeding Operations as defined in the Clean Water Act and Ohio Administrative Code, 
which definition also includes Concentrated Animal Feeding Operations or CAFOs. See Ohio Adm.Code 903.01(C), 
(F), (M), (Q); 40 C.F.R. 122.23(b)(1), (2), (4), (6), (9). 
22 See https://www.ewg.org/interactive-maps/2019_maumee/  (finding that between 2005 and 2018, the number of 
confined animal facilities in the Maumee River watershed increased by 42%; the number of animals more than 
doubled; and the amount of manure produced and applied to farmland swelled from 3.9 million tons to 5.5 million 
tons each year). 

https://www.ewg.org/interactive-maps/2019_maumee/
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Additionally, using one load allocation for disparate nonpoint sources will prevent achievement of 
necessary reductions. An implementation strategy designed to reduce phosphorus contributions 
from soil sources is different from one designed to address nonpermitted stormwater sources. 
Similarly, an implementation strategy designed to reduce the overapplication of AFO waste is 
different from one designed to reduce the overuse of commercial fertilizer. A correct diagnosis is 
required before the right medicine can be prescribed.   
 
Specific load allocations are also required for accountability and milestone setting. Without target 
load allocations (for both TP and, more importantly, DRP) for each known nonpoint source or at 
least each source category, the Agency will be unable to assess whether implementation strategies 
are working, and to what degree. For all of these reasons, we urge Ohio EPA to set itemized 
nonpoint source load allocations for known categories of nonpoint sources. 
 
The Agency’s excuses for using a single nonpoint source “landscape” load allocation are illogical 
and circular. The Agency says a combined nonpoint source load allocation is necessitated by its 
overall calculation of the nonpoint source load, which appears to be: Ohio TP load target at 
Waterville – existing point source loads – HSTS load = nonpoint source landscape load.  (PMR at 
78). But there is nothing inherent in this calculation that prevents the Agency from providing 
additional definition within the nonpoint source landscape load, and calculating load allocations 
starting with existing source contributions. Ohio EPA also chose this calculation method, so even 
if it did preclude a load allocation that complied with Ohio Adm.Code 3745-2-12 and/or assured 
necessary reductions, the solution would be to change the calculation, not violate the law and 
prepare an inadequate TMDL. 
 
Ohio EPA also claims that a single “landscape” nonpoint source load allocation is necessary 
because of the “manner in which nonpoint source implementation actions are proposed to be 
carried out.” (PMR at 87). This excuse shows that the Agency is looking at this issue backwards. 
Source contributions drive load allocations which drive implementation actions—not the other 
way around. That logical flow is reflected in Ohio Adm.Code 3745-2-12, which recognizes that 
setting load allocations for nonpoint sources begins with an assessment of existing loads and a 
“reasonable” expectation of whether those loads will go up, down, or stay the same.  In short, the 
heart of any TMDL is the quantification of existing loads from point and nonpoint sources and the 
allocation of reductions to those sources necessary to remediate the impairment. The PMR fails to 
do either of those things and must be corrected.   
 
Comment 3: The PMR substantially understates the amount of DRP attributable to 
manure and other AFO waste. 
 

A. The 2021 Kast et al. study underestimates the role of manure/AFO waste. 
 

On May 9, 2022, ELPC sent Ohio EPA a letter in response to public webinars previewing the PMR 
release because we feared that the PMR would underestimate the role of manure in contributing to 
the DRP loads in the Lake.23  The PMR release confirmed this fear.  We incorporate the full text 
and attachments of our May 9th letter in this comment, and summarize the main points as follows:  
                                                 
23 ELPC Letter to Ohio EPA, May 9, 2022 (Attachment B). 
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- Ohio EPA has not adequately considered that the increase of DRP loads into the 

Maumee River coincided with the shift to concentrated livestock operations using 
liquid waste systems.   
 

- Ohio EPA has not recognized that there are opposite economic incentives to land 
apply commercial fertilizer vs. AFO waste.  Commercial fertilizer is too expensive 
to waste whereas AFO waste is applied at disposal rates. 

 
- Ohio EPA has given too much weight to a flawed study by Kast, et al. (2021), 

which used a SWAT model with various incorrect assumptions to underestimate 
the contribution of manure (and other AFO waste) to DRP loads into the Lake.  

 
Unfortunately, rather than correct course in the PMR, the Agency has doubled down on the Kast 
et al. 2021 paper to support its theory that manure is not a major contributor of DRP to the Lake.  
(See PMR at 9).  This remains deeply problematic.    
 
As our letter explains, the Kast model considered only springtime manure/AFO waste applications 
even though, as the Agency has recognized, “peak manure application times” are late summer and 
fall. The Kast model thus ignores the bulk of AFO waste applications. Kast’s apparent reason for 
doing this is that spring DRP loads tend to drive summer HABs, but at least to a substantial degree, 
later summer and fall waste applications are part of spring loads. Because late summer and fall are 
relatively dry and there is relatively little crop growing in fall and winter to take up nutrients, 
significant portions of DRP from such waste applications will not enter Lake Erie until later, 
including with the snowmelt-driven March and April runoff. Late summer and fall waste 
applications may also become soil or “legacy” sources of phosphorus, terms that Ohio EPA should 
define with far more precision given their importance to the PMR’s analysis. See PMR at 25 
(“legacy” sources of phosphorus “likely play an important role in export from fields”). By 
excluding late summer and fall waste applications, Kast’s model fails to provide a remotely 
accurate picture of manure’s contribution to DRP loads into Lake Erie.    
 
The Kast model also assumed manure is applied far less frequently on the same fields than it 
typically is, and that it is rarely applied in excess of agronomic need, as if AFO waste were 
perfectly distributed to fields where it is needed and no hotspots or critical source areas existed. 
As our letter explains, these assumptions are incorrect, which the PMR itself implicitly recognizes 
in its discussion of manure hotspots surrounding AFOs. (See PMR at 16). The 2021 Kast paper 
also recognizes that AFO waste is typically applied within 1.8 miles of facilities where it is 
generated and a 2019 paper by Kast, et al. recognized that widespread use of distribution and 
utilization agreements (D&U) creates large knowledge gaps as to where, exactly, AFO waste is 
applied.  It is unreasonable for Ohio EPA to place any particular emphasis on Kast’s conclusions 
regarding the relative contribution of manure to Lake Erie phosphorus loads.   
 
Recent research by Meyer, Raff and Porter provides additional evidence linking AFO expansion 
to downstream DRP concentration increases using an empirical, data-driven approach. 24 Unlike a 
                                                 
24 Meyer, A., Raff, Z, and Porter, S. (July 13, 2022). Remotely Sensed Imagery Reveals Animal Feeding Operations 
Increase Downstream Dissolved Reactive Phosphorus (prepublication) (Attachment C). 
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model-based study (like 2021 Kast et al.), which is only as good as the assumptions that drive it, 
using real data minimizes risk of miscalculating the contribution of manure to the DRP problem.  
Meyer, Raff and Porter concluded that the addition of just one AFO producing an average amount 
of manure increased downstream DRP levels by over 15%.25  This tells us that a significant amount 
of manure is getting into the water from an average facility. Given that some areas of the Maumee 
River watershed have many such facilities26 --and Ohio is continuing to allow new and expanded 
facilities without any limitations-- there is no basis for Ohio EPA to conclude that manure 
discharges are “a negligible proportion of the Maumee’s overall seasonal far-field phosphorus 
load.”  (PMR at 16).     
 

B.  The PMR unreasonably downplays direct discharges of manure through tile 
lines. 

 
We are pleased that the PMR recognizes that application of liquid AFO waste can follow 
preferential flow paths into subsurface tile drainage systems, which ultimately drain into surface 
waters. (PMR at 16). Drainage tile systems, like those that predominate the Maumee River 
Watershed, “can quickly transfer excess nutrients directly from farm fields to nearby streams.” 27  
Liquid AFO waste, which contains very little solids content, behaves like water in its flow 
patterns.28  Ohio’s current Nutrient Management Standard (Code 590)—prepared by the U.S. 
Department of Agriculture’s Natural Resources Conservation Service—also recognizes the 
problem, stating that “. . . even a field with one subsurface drainage line may present a risk of 
manure/wastewater movement to subsurface drains and cause a direct discharge.”29 As the PMR 
acknowledges, the Maumee River watershed is extensively tiled. (PMR at 21). No-till can make 
this problem even worse. 30   
 

                                                 
25 Id. at p. 19. 
26 https://www.ewg.org/interactive-maps/2022-afos-in-western-lake-erie-basin/map/  
27 Meyer, A., Raff, Z, and Porter, S. (July 13, 2022). Remotely Sensed Imagery Reveals Animal Feeding Operations 
Increase Downstream Dissolved Reactive Phosphorus (prepublication) at 7 (Attachment C); see also Williamson, 
T.N. et al (Jan. 2019). Delineation of tile-drain networks using thermal and multispectral imagery—Implications for 
water quantity and quality differences from paired edge-of-field sites, Journal of Soil and Water Conservation, 74 
(1) 1-11 available at https://www.jswconline.org/content/jswc/74/1/1.full.pdf. 
28 Green, David. Frank Gibbs: Liquid Manure is Too Wet, State Line Observer (2006). See also Shipitalo, et al 
Potential of Earthworm Burrows to Transmit Injected Animal Wastes to Tile Drains, Soil Sci. Soc. Am. J. 64:2103–
2109 (2000). These two documents are attached as Exhibits A and B, respectively, to our March 2, 2022 letter which 
is attached to these comments (along with its attachments) as Attachment C and D respectively within Attachment 
D, ELPC’s Letter on March 2, 2022.    
29 Natural Resource Conservation Service, Conservation Practice Standard, Nutrient Management, Code 590 (Ohio 
Code 590 (2020), at 6 (emphasis added). 
30 Smith, D.R., et al. (2015). Phosphorus losses from monitored fields with conservation practices in the Lake Erie 
Basin, USA. AMBIO, 44(Supplement 2), 319-331, doi:10.1007/s13280-014-0624-6.  See also Hoorman, J.J. et al 
(Nov. 2004). “Liquid Animal Manure Application on Drained Cropland: Preferential Flow Issues and Concerns 
Workshop Summary”, at p. 4, available at 
https://www.academia.edu/37500316/LIQUID_Animal_Manure_Application_on_Drained_Cropland_Preferential_F
low_Issues_and_Concerns_Workshop_Summary (recommending that systematically-tiled fields receiving liquid 
manure should be tilled prior to liquid manure application and cautioning against injection of liquid manure on no-
till fields). 
 

https://www.ewg.org/interactive-maps/2022-afos-in-western-lake-erie-basin/map/
https://www.jswconline.org/content/jswc/74/1/1.full.pdf
https://www.academia.edu/37500316/LIQUID_Animal_Manure_Application_on_Drained_Cropland_Preferential_Flow_Issues_and_Concerns_Workshop_Summary
https://www.academia.edu/37500316/LIQUID_Animal_Manure_Application_on_Drained_Cropland_Preferential_Flow_Issues_and_Concerns_Workshop_Summary
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But while recognizing that manure discharges through tile lines occur, the PMR inexplicably—
and without explanation or scientific support—immediately dismisses them as a “small 
contribution to the overall load when compared to other sources.”  (PMR at 16 – 17). The PMR 
appears to base this conclusion on the assumption that because direct discharges are illegal, they 
do not occur—or if they do, they are always caught (and remedied).  (PMR at 16). This assumption 
defies common sense. First, liquid waste that flows into tile lines does not typically flow out of tile 
outlets at or around the time of application; it can remain in the tile systems until it is flushed out 
by rain or snowmelt. Second, as the Agency acknowledges elsewhere in the PMR, illegal discharge 
investigations are primarily complaint-driven (PMR at 13); therefore, there is no reason to believe 
the majority of discharges are caught. Speeding is illegal; and a very small proportion of speeders 
are caught.  But that does not mean that drivers do not speed, or that speeding is not a widespread 
problem.  The same is true here.  Ohio EPA simply lacks the foundation to conclude that manure 
discharges are only a localized “near-field” problem.  (PMR at 16).  
 
In fact, the USDA Agricultural Research Service has recognized these factors (liquid manure and 
tile drainage) as plausible reasons for the increase in DRP and resulting harmful algal blooms in 
“far-field”—i.e., Lake Erie.31  Fertilizer timing is also on USDA’s list: post-harvest fertilizer 
application, which is typical for manure (PMR at 12), can substantially increase the risk of 
phosphorus loss.32   
 
The fact that manure “is at times directly discharged into streams” as the PMR recognizes at page 
16, is not just a water quality problem; it also poses a major legal problem in the context of this 
TMDL. As ELPC wrote in its March 2, 2022 letter to Ohio EPA, which we incorporate fully into 
this comment, large CAFOs and medium AFOs that land apply liquid manure on tile fields are 
discharging, and therefore need discharge (NPDES) permits from Ohio EPA.33 Without NPDES 
permits, this TMDL will continue, erroneously, to treat these significant sources of phosphorus in 
the watershed as part of the nonpoint source gross load allocation rather than as point-sources with 
individual waste load allocations.  Categorization matters in a TMDL. If CAFOs were correctly 
categorized as point sources, Ohio EPA could tighten their permit limits to minimize phosphorus 
pollution. As it stands now, all phosphorus reductions from CAFOs in this TMDL are strictly 
voluntary. We ask that Ohio EPA implement the investigation that we requested in our March 2, 
2022 letter, pursuant to R.C. 6111.05, and ensure that CAFOs are properly permitted through Ohio 
EPA’s delegated NPDES authority.   
 

C. The PMR fails to adequately account for increasing livestock numbers and 
concentrations in the watershed. 

 
The PMR recognizes that commercial fertilizer use has declined in the Maumee River watershed 
and that the number of confined animals (and therefore, the total amount of manure) has increased 
substantially. But the PMR tries to minimize this increase by noting that the number of animals in 
the watershed had previously declined. (See PMR at 14).  The problem with this is simple.  The 
number of animal units in the watershed is just one part of the puzzle.  The concentration of animal 

                                                 
31 Smith, D., King, K. & Williams, M. (2015). What is causing the harmful algal blooms in Lake Erie? Journal of 
Soil and Water Conservation, 70 (2) at 28A. 
32 Id. 
33 ELPC Letter to Ohio EPA, March 2, 2022 (Attachment D). 
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units also plays an important role in determining the effect of manure on nutrient delivery to 
surface water, as does the form in which their waste is stored and land-applied.  Kellogg et al. have 
studied this:  

 
These changes in animal agriculture have resulted in increased problems associated 
with the utilization and disposal of animal waste. As livestock production has 
become more spatially concentrated, the amount of manure nutrients relative to the 
assimilative capacity of the land available on farms for application has grown, 
especially in high production areas. Consequently, off-farm export requirements 
are increasing. In some counties, the production or recoverable manure nutrients 
exceeds the assimilative capacity of all cropland and pastureland available for 
manure application in the county.34 
 

Concentrating large numbers of livestock in certain areas of the watershed inevitably leads to 
manure hot spots, particularly when manure and other waste are kept in liquid form, which is far 
more expensive to transport.  AFOs have no incentive to ship manure to nutrient-deficient fields 
outside the close proximity of the facility and instead have every incentive to apply their manure 
and other waste to nearby fields regardless of agronomic need.  Simply counting the animals in 
the Maumee River watershed, estimating how much manure they produce, and theoretically 
“distributing it” across the entire landmass results in a clear understatement of the impact of 
manure on water quality. 
 
Relatedly, the PMR argues that increasing manure production is somehow related to, or offsetting, 
commercial fertilizer use. (See PMR at 15).35 But the PMR does not cite any evidence to establish 
such a causal link and there is no reason to assume it exists. First, as Ohio EPA acknowledged in 
its March 1, 2022 webinar, much of the decline in commercial fertilizer usage has resulted from 
improved precision agriculture techniques, which allow farmers to save money by carefully 
targeting applications. The purported link between rising manure production and reduced 
commercial fertilizer use also disregards the incentives and logistical issues noted in the preceding 
paragraph; there is no reason to assume that increased manure generation in one part of the 
watershed will always be put to maximum agronomic uses in other parts of the watershed.  We ask 
Ohio EPA to account for growing numbers—and concentrations—of livestock in the Maumee 
River watershed in its final existing loads analysis and in setting future load allocations for manure 
in accordance with Ohio Adm.Code 3745-2-12(C)(1)(b). 
 

D. Appendix 1 contains many flawed assumptions that should be corrected. 

                                                 
34 Kellogg, R.I., Lander, C.H., Moffitt, D.C., Gollehon, N. (2000). Manure nutrients relative to the capacity of 
cropland and pastureland to assimilate nutrients: spatial and temporal trends in the United States, Proc. Water 
Environ, Fed. (16), 18-57. (Attachment E) See also Ohio EPA, Ohio Phosphorus Task Force Final Report (April 
2010) at 39-40 (explaining that adoption of AFO model entailed shift to liquid or slurry manure systems for dairy 
and hog operations).  
35 The PMR takes a statement made in EWG’s 2019 report out of context in making this argument.  This report, and 
EWG’s 2022 analysis of AFO distribution in the Western Lake Erie Basin, do not conclude that manure is a 1:1 
replacement for commercial fertilizer.  Both of these projects focus on the location and concentration of livestock 
facilities using aerial imagery.  Indeed the 2022 report is clear that high concentrations of AFOs can lead to manure 
hotspots. See https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-
operation-hot-spots. 

https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-hot-spots
https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-hot-spots
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Appendix 1 and the associated text of the PMR, pages 14 through 19, attempts to calculate how 
much manure is generated in the Maumee River watershed and extrapolate that to how much 
manure is satisfying the theoretical crop “need” for phosphorus.  However, we believe the 
following inaccurate assumptions are driving the Agency’s inaccurate conclusions regarding the 
contribution of manure to the DRP loads in the Maumee River watershed: 
 

- Appendix 1 uses the 2017 Census of Agriculture to calculate number of animal 
units in the Maumee River watershed without an upward adjustment to reflect the 
upward growth trajectory.  Better data is available in some instances (e.g., annual 
NASS survey efforts and current CAFF permits).  And, where better data is not 
available, the PMR should apply an assumed increase that reflects past growth 
rates.    

 
- Appendix 1 prorates livestock populations, cropland acres, and crop distribution 

based on the percentage of a county’s land base within the Maumee River 
watershed for 9 of the 17 counties identified.  Data exists—USDA’s geospatial 
cropland data layer and annual USDA agricultural statistics survey data—to more 
accurately inform these estimates.  

 
- Appendix 1 assumes even distribution of manure (and crop uptake of nutrients 

derived from manure) through the watershed.  As discussed previously in these 
comments, and shown in the EWG 2022 maps, manure is not uniformly applied 
throughout the Maumee River watershed, but generally within a few miles of the 
AFO that generated it.   

 
- Appendix 1 uses a 50:50 split of corn and soybean for all agricultural acres in the 

watershed.  Choosing not to include acres of other crops grown, when this data 
exists, leads to unnecessary inaccuracy.   

 
We agree with the Alliance of the Great Lakes and the Ohio Environmental Council that 
opportunities exist within the PMR to use refined, data-driven approaches to determine livestock 
and crop distribution and we also encourage Ohio EPA to make these refinements in the final 
TMDL.  We similarly echo their comment that Appendix 1 should be revised to include greater 
detail and transparency surrounding the calculations for animal units, manure generation and 
resulting phosphorus generation.  Finally, we ask the Agency to clarify all source data, 
assumptions, and math that informed the conclusions within Appendix 1.   Without this data, it is 
difficult to verify its accuracy. 
 
Comment 4: The PMR’s 3% “Margin of Safety” is arbitrary, unsupported, and well below 
what is required.  
 
The Clean Water Act requires that a TMDL incorporate a “margin of safety which takes into 
account any lack of knowledge concerning the relationship between effluent limitations and water 
quality.” 33 U.S.C 131(d)(1)(C). Without any explanation or support, the PMR states that this 
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TMDL will use a Margin of Safety of 3%. (PMR at 88-89). This figure is far too low given 
numerous factors creating uncertainty about the effluent limitations needed to protect water 
quality, including, but not limited to: (a) uncertainty about the volumes and location of manure 
and other AFO waste applications, particularly given the widespread use of D&U and the vast 
number of unpermitted and unregulated livestock facilities, about which no Ohio agency has any 
meaningful information; (b) uncertainty about the effectiveness of BMPs and other pollution 
reduction measures; (c) uncertainty about in-stream processes affecting phosphorus, including any 
phosphorus loading due to streambank erosion; (d) uncertainty about and unpredictability of 
weather patterns, especially heavy rains that drive much DRP loading (apart from the fact that, due 
to climate change, heavy rains will continue to worsen); and (e) uncertainty regarding the 
continued growth of concentrated livestock facilities, which the State of Ohio continues to allow 
without any limits.  
 
Given these factors, a 3% margin of safety is indefensible. It is also far below the figure used in 
other TMDLs, including those identified in comments filed by Alliance for the Great Lakes and 
Ohio Environmental Council. See also NRDC v. Muszynski, 268 F.3d 91, 101-03 (2d Cir. 2001) 
(approving 10% margin of safety for phosphorus TMDL). Given the uncertainties identified in the 
prior paragraph – which will exist even if Ohio EPA corrected the other problems outlined in these 
comments – the margin of safety must be at least be 10% and be calculated using some rational 
and supported process.  

 
Comment 5: The PMR fails to include an allowance for future growth in livestock numbers. 
 
U.S. EPA Guidance requires load allocations to include “load allocations, which identify the 
portion of the loading capacity attributed to existing and future nonpoint sources.”36 Ohio 
Administrative Code 3745-2-12, discussed in comment 2 above, also requires that load allocations 
reflect “increases in pollutant loadings that are reasonably anticipated to occur.” The PMR, 
however, does not include any future growth estimates for livestock numbers or facilities in its 
load allocation, despite clear evidence that such growth is happening now and will continue to 
happen so long as Ohio does not impose a moratorium on new AFOs (or even CAFOs) in the 
watershed. In response to questions, Ohio EPA staff suggested that future growth allowances are 
required only for point sources, but that position conflicts with the U.S. EPA Guidance quoted 
above, as well as the Ohio Administrative Code 3745-2-12. Moreover, as explained in comment 3 
above, CAFOs that apply liquid waste on tiled fields should be permitted as point sources, and any 
future growth in their discharges should be considered in that regard as well. 
 
Comment 6: The PMR does not comply with Ohio law requiring that it establish specific 
implementation actions, schedules and monitoring in order to effectuate the TMDL. 
 
Under Ohio law, the PMR must include a “[p]reliminary TMDL implementation plan establishing 
specific actions, schedules and monitoring proposed to effectuate a TMDL.”37  The final 

                                                 
36 U.S. EPA, Guidelines for Reviewing TMDLs under Existing Regulations issued in 1992 (May 20, 2002), 
available at https://www.epa.gov/sites/default/files/2015-
10/documents/2002_06_04_tmdl_guidance_final52002.pdf. 
37 Ohio Adm.Code 3745-2-12(A)(2)(a)(iv)(f). 
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implementation plan must also include “reasonable assurances that water quality standards will be 
attained in a reasonable period of time.”38 Fundamentally, the implementation plan must provide 
an actionable—and detailed—roadmap for Ohio EPA to achieve preliminary, interim and final 
target loads for phosphorus in a reasonable amount of time.  The draft implementation plan in the 
PMR lacks such a roadmap, and thus fails to comply with Ohio law.  
 
At minimum, the implementation plan must identify a schedule for achieving TP and DRP load 
reductions from all sources, and link that schedule to specific programs and detailed actions that 
Ohio EPA will take.  These actions could include: adopting new rules under Ohio EPA’s statutory 
authority to protect water quality; enforcing compliance with existing rules and permits; securing 
additional resources for cost-share programs; and issuing NPDES permits with stringent effluent 
limits to discharging CAFOs.39  To the extent that Ohio EPA requires additional primary data to 
target implementation measures in an effective and efficient way, Ohio EPA should identify those 
data gaps and articulate a concrete plan to fill them, with appropriate funding and staffing 
considerations, and associated timelines to provide accountability to the process. 
 
Although the PMR purports to include a “Draft Implementation Plan,” that portion of the document 
includes none of the items discussed in the preceding two paragraphs. Instead, with the exception 
of a “bubble permit” concept for existing point sources, it provides little beyond a generic overview 
of “adaptive management.” While we appreciate that an adaptive management framework may be 
useful, it is not a substitute for an implementation plan—it is a tool by which Ohio EPA can modify 
the plan in response to new facts and research.  Without “actions, schedules and monitoring” that 
address manure and other agricultural sources, which, we know are the largest sources of DRP 
fueling the algae bloom crisis, there is no foundation for the adaptive management process. 
 
As it stands, the draft implementation plan within the PMR contains little specificity and no 
accountability framework, and appears to rely almost exclusively on the actions of other parties to 
achieve nonpoint source reductions.  Figure 46, for example, purports to describe milestones under 
consideration but lacks a schedule for meeting them in the associated text.  (PMR at 99).   The 
PMR also fails to set interim actions that Ohio EPA plans to take in order to achieve these 
milestones.  In some cases, these milestones (e.g., “Increase cropland acres with approved 
Voluntary Nutrient Management Plans” or “Expand controlled drainage on suitable acres”) require 
extensive coordination with other state agencies and depend on non-guaranteed funding sources 
like H2Ohio.  It is therefore unclear how Ohio EPA intends to overcome barriers to achieving 
those milestones, or on what timeline it proposes to do it. And of course, this all assumes that the 
actions subject to these milestones will actually improve water quality, which we have little reason 
to believe will be the case based on past performance. 
 
We urge Ohio EPA to develop a real implementation plan with specific and meaningful actions, 
schedules and monitoring, and to release that plan with the final modeling results.  In doing so, we 
ask Ohio EPA to follow these general principles: 
 

A. Source control is essential, especially in light of climate change. 

                                                 
38 Ohio Adm.Code 3745-2-12(E)(3). As discussed in comment 5 below, U.S. EPA guidance also requires TMDLs to 
include implementation plans and “reasonable assurances” that nonpoint source reductions will be achieved. 
39 See ELPC’s letter to Ohio EPA (March 2, 2022) (Attachment D). 
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Without reducing the amount of fertilizer applied on a yearly basis we can expect decades more of 
harmful algal blooms at severe levels.  For example, one model suggests that under high spring 
precipitation and high spring streamflow conditions, Annex 4 DRP load targets can be met in about 
25 years if neither commercial fertilizer nor manure is applied, or 45-50 years if commercial 
fertilizer is excluded, but manure is still applied.  (PMR Appx. 2 at 9).  One implication of this 
study is that failing to address soil sources of phosphorus is fatal to achieving Annex 4 DRP targets 
in a reasonable amount of time.  (PMR Appx. 2 at 9).  However, this modeling effort also 
demonstrates that failing to control another significant source of DRP—i.e., manure—can result 
in 20+ additional years of severe harmful algal blooms in western Lake Erie.   
 
The 2021 Guo et al. paper confirms the importance of source control.  In this study, the authors 
found that in 2019, a 62% reduction in applied phosphorus likely led to a 26% reduction in DRP 
at the outlet of the Maumee River watershed.40  In sum, the paper shows that applying less manure 
and commercial fertilizer will produce immediate reductions in flow weighted mean 
concentrations of DRP.  Ohio EPA should therefore prioritize source control in its implementation 
plan.   
 

B. Soil phosphorus “hotspots” must be addressed. 
 
The PMR (page 12) recognizes that “Manure applications should follow Ohio USDA Natural 
Resources Conservation Service (NRCS) Nutrient Management Practice Standard (Code 590)” 
however, but fails to reckon with the reality that often they do not.  In fact, “[l]ivestock producers 
tend to apply manure at high rates and have little incentive to apply manure correctly.”41  A USDA 
Agricultural Research Service article authored by Doug Smith and Kevin King (cited in the PMR 
at 9) similarly recognizes that manure has been applied at disposal—rather than agronomic—rates, 
in areas of the Western Lake Erie Basin with high concentrations of AFOs, leading to a “chronic 
source of P to receiving waters.”42  Fields that receive both manure and commercial fertilizer can 
also lead to excess nutrient loss.43 
 
Indeed, later in the PMR (page 16), the Agency correctly states that manure application near 
CAFOs/CAFFs may lead to critical source areas risking greater phosphorus export.  We would 
point out that this is not limited to areas around CAFOs/CAFFs, the largest of industrial livestock 
operations, but also should include the small and medium sized facilities (AFOs), which form 

                                                 
40 See Guo, T., Johnson, L.T., LaBarge, G.A., Penn, C.J., Stumpf, R.P., Baker, D.B., and Shao, G. (2020). Less 
Agricultural Phosphorus Applied in 2019 Led to Less Dissolved Phosphorus Transported to Lake Erie. 
Environmental Science & Technology, 55 (1), 283-291. DOI: 10.1021/acs.est.0c03495 
41 Hoorman, J.J. et al, (November 2004). Liquid Animal Manure Application on Drained Cropland: Preferential 
Flow Issues and Concerns Workshop Summary, at 6, available at 
https://www.academia.edu/37500316/LIQUID_Animal_Manure_Application_on_Drained_Cropland_Preferential_F
low_Issues_and_Concerns_Workshop_Summary.   
42 Smith, Douglas & King, Kevin & Williams, Mark. (2015). What is causing the harmful algal blooms in Lake 
Erie? Journal of Soil and Water Conservation, 70 (2) at 28A. 
43 Long, C.M., Logsdon Muenich, R., Kalcic, M.M., Scavia, D. (2018). Use of manure nutrients from concentrated 
animal feeding operations, Journal of Great Lakes Research, 44 (2), 245-252, ISSN 0380-1330, 
https://doi.org/10.1016/j.jglr.2018.01.006. 
 

https://www.academia.edu/37500316/LIQUID_Animal_Manure_Application_on_Drained_Cropland_Preferential_Flow_Issues_and_Concerns_Workshop_Summary
https://www.academia.edu/37500316/LIQUID_Animal_Manure_Application_on_Drained_Cropland_Preferential_Flow_Issues_and_Concerns_Workshop_Summary
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about 93% of the total number of livestock facilities in the Ohio portion of the Maumee River 
watershed, according to new research by the Environmental Working Group.44 Ohio EPA should 
use EWG’s findings to target implementation measures near likely soil phosphorus hotspots.   
 

C. Ohio EPA should step up enforcement of its water pollution control laws. 
 
In our March 2, 2022 letter, which we discuss previously in these comments, we asked Ohio EPA 
to investigate manure discharges from existing AFOs for violations of Ohio’s water pollution 
control laws.45  Revised Code 6111.05 grants Ohio EPA broad authority to investigate or inquire 
into any alleged act of pollution to waters of the state upon complaint or on its own initiative. This 
investigation can occur on private or public property and can include discharge sampling.   We 
reiterate this request in the context of the TMDL implementation plan.  Ohio EPA should begin 
investigation of AFO pollution under R.C. 6111.05 to identify facilities that pose the greatest threat 
to water quality and should be prioritized for NPDES permitting.  As we explain in the letter and 
in comment 3 above, AFOs that apply liquid waste to tiled fields are discharging to waters of the 
state and must be required to obtain NPDES permits, and this permitting should be a critical 
component of the TMDL implementation plan. 
 
Independently of this request, we also urge Ohio EPA to increase enforcement efforts against 
violators of Ohio’s water pollution control laws, R.C. Chapter 6111, in the Maumee River 
watershed.  At minimum, this stepped-up enforcement plan should include pursuing penalties of 
up to $10,000 per day against all persons who discharge manure or other AFO-wastes into “waters 
of the state.”46  Ohio EPA retains this authority under R.C. Chapter 6111, whether or not the Ohio 
Department of Agriculture or the Ohio Department of Natural Resources are pursuing parallel 
enforcement actions under their statutes, and should use it to drive pollution reductions.   
 

D. Targeted BMPs are required for efficient DRP reductions. 
 
We are encouraged that Ohio EPA recognizes the importance of best management practice (BMP) 
targeting—i.e., putting the right BMP in the right location47—to reduce phosphorus levels from 
the heavily polluting agricultural sector.  (PMR at 26, 90, 105, Appx. 2).  As TetraTech notes in 
Appendix 2, “. . . ensemble and individual SWAT modeling efforts indicate that targeting BMPs 
to source areas with high phosphorus load delivery to streams yields greater reductions than 
randomly distributing BMPs.”  (PMR Appx. 2 at 7).   
 
Targeting BMPs appropriately is especially important to achieving the Annex 4 DRP target (PMR 
Appx. 2 at 21), which is prerequisite to delisting western Lake Erie.  Many conservation practices 
                                                 
44 https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-
hot-spots  
45 ELPC Letter to Ohio EPA, March 2, 2022 (Attachment D). 
46 See R.C. 6111.04 (prohibiting discharges into waters of the state); R.C. 6111.07 (providing for injunctive relief for 
violations of water pollution control laws); R.C. 6111.09 (providing for civil penalties for violations of water 
pollution control laws).  See also State v. Brennco, Inc., 3rd Dist. Allen, No. 1–14–24, 2015-Ohio-467, ¶ 19. 
47 This recognition is not aligned with Ohio Department of Agriculture’s administration of H2Ohio funding, which 
currently prioritizes number of acres enrolled in seven defined practices which are not uniformly useful in keeping 
phosphorus (especially DRP) out of surface water.   
 

https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-hot-spots
https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-hot-spots
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such as no-till, buffer strips, and cover crops, are better suited to control soil losses and particulate 
phosphorus loss, rather than reducing DRP loss.48 However, despite the importance of BMP 
targeting to this TMDL’s success, TetraTech also notes that “Ohio EPA did not identify BMP-
targeting as one of the topics to be addressed in this review.”  (PMR Appx. 2 at 7).  We urge Ohio 
EPA to correct this omission and contract with TetraTech to perform a comprehensive review of 
the BMP-targeting literature to arrive at recommendations for BMPs that are the most effective in 
reducing DRP in systemically tiled areas. This effort should include BMPs that are not currently 
being promoted in Ohio, including increasing the solid content of AFO waste before land 
application 
 
Further we urge Ohio EPA to look to what other states are doing to effectively target BMPs to 
reduce DRP loss.  The Environmental Working Group is currently working collaboratively with 
the Michigan Department of Environment, Great Lakes, and Energy and the Michigan Department 
of Agriculture and Rural Development to identify targeted locations for certain conservation 
practices within the River Raisin watershed.49  This initiative arose after Michigan concluded that 
the only way to achieve its nonpoint source nutrient reduction goals for the Western Basin is 
through targeted BMP implementation.50  Within each priority HUC-12 watershed, Michigan’s 
NPS Agricultural Inventory Process uses modeling, desktop analysis, and a windshield inventory 
to collect field-level data to locate and prioritize sites that have the greatest potential to impact 
water quality.51  The results of the Inventory Process inform stakeholders’ implementation 
decisions.  Michigan has also committed to tracking implementation in a database to evaluate the 
efficacy of these measures.52   
 
A similar effort—focusing on data collection and analysis to inform precision implementation of 
BMPs—is needed in Ohio.  Ohio EPA should allocate existing funding through sources such as 
H2Ohio, or seek additional funding, to replicate the Michigan NPS Agricultural Inventory Process 
for the critical source areas for DRP in the Ohio portion of the Maumee River watershed.  This 
data-led implementation strategy stands in stark contrast to Ohio’s current focus on enrolling acres 
into certain practices, regardless of their likely impact on downstream water quality.   
 

E. Ohio EPA should measure progress in water quality improvements, not by 
program participation.   

 
This TMDL has one goal: to reduce the severity of harmful algal blooms in western Lake Erie to 
the point where recreation, drinking water, and aquatic life uses are restored.  To achieve this goal, 

                                                 
48 See Guo, T., Johnson, L.T., LaBarge, G.A., Penn, C.J., Stumpf, R.P., Baker, D.B., and Shao, G. (2020). Less 
Agricultural Phosphorus Applied in 2019 Led to Less Dissolved Phosphorus Transported to Lake Erie, 
Environmental Science & Technology 55 (1), 283-291. DOI: 10.1021/acs.est.0c03495 
49 EWG, 2022 CAFO Report, available at https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-
newly-identified-animal-feeding-operation-hot-spots. 
50 Michigan Department of Environment, Great Lakes and Energy, Report on the Status of Implementation Plan for 
the Western Lake Erie Basin Collaborative Agreement Report for Fiscal Year 2021, available at 
https://www.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Reports/Boilerplate/report-fy-2021-
Western-lake.pdf?rev=7376035c6b0546f3a5935880c384b346&hash=ADF9EFBF7C83D8602599C31ADA68D988. 
51 Id. 
52 Id. 
 

https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-hot-spots
https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-hot-spots
https://www.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Reports/Boilerplate/report-fy-2021-Western-lake.pdf?rev=7376035c6b0546f3a5935880c384b346&hash=ADF9EFBF7C83D8602599C31ADA68D988
https://www.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Reports/Boilerplate/report-fy-2021-Western-lake.pdf?rev=7376035c6b0546f3a5935880c384b346&hash=ADF9EFBF7C83D8602599C31ADA68D988
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the PMR’s stated focus is to align springtime phosphorus loads to the Annex 4 targets.  In short, 
the TMDL’s success is dependent on improvements in water quality driven by phosphorus load 
reductions.  However, the Agency appears poised to measure progress towards that goal by 
quantifying participation in voluntary programs, rather than by measuring actual results.  
 
Th PMR at page 99 suggests that for some general milestones under consideration, like “increasing 
the cropland acres with approved voluntary nutrient management plans,” progress may be 
measured by “quantifying implementation measure [sic] or improvements in water quality.”  But 
progress in reducing the severity of HABs in western Lake Erie cannot be defined by anything 
other than measurable water quality improvements—i.e., phosphorus load reductions.53  Research 
has shown, for example, that “just having a [nutrient management plan] NMP does not reduce 
excess nutrient application nor does it guarantee improvements in water quality.”54  The same is 
true for other voluntary H2Ohio practices, such as enrolling acres in no-till or cover crops, 
practices that, when combined with liquid manure application and tiled fields, may actually 
increase DRP downstream.55   
 
Recent lessons from the Chesapeake Bay Program reinforce the need for this TMDL to focus on 
measuring success by water quality outcomes vs. the number of BMPs adopted or acres enrolled 
in BMP or related programs.  For over 30 years, federal and state governments have funded 
conventional technical and financial cost share programs to encourage BMP implementation.  
These programs have not produced the desired water quality outcomes, despite this significant 
investment.56  This indicates that incentive systems need to be aligned with water quality goals.57  
Rewarding producers for quantifiable nutrient reductions or observable water quality outcomes—
pay for performance—would better align with the ultimate goal of this TMDL and provide a 
framework for assessing progress. 
 
We urge Ohio EPA to commit to measuring progress towards the TMDL goal of delisting western 
Lake Erie as impaired under the only metric that counts: TP/DRP load reductions and their 
associated water quality improvements.   
 

F. Ohio EPA must take the primary role in facilitating implementation 
planning and coordinating the Agencies’ actions. 

                                                 
53 See The Cadmus Group, Inc. for U.S. EPA Region 10, Recommendations for TMDL Effectiveness Monitoring 
Plans, at p. 7, available at https://www.epa.gov/sites/default/files/2015-
07/documents/recommendations_for_tmdl_effectiveness_monitoring_final_7-27-11.pdf. (“Ultimately, effectiveness 
will be determined by compliance with water quality standards and attainment of designated uses. This is the 
overriding goal that all implementation and monitoring activities should be designed to achieve. If an activity does 
not help to achieve this goal, its status as a program priority should be reevaluated.”)   
54 Shepard, R. (2005). Nutrient Management Planning: Is it the Answer to Better Management? J. Soil and Water 
Conservation, 60 (4), 171-176. (Attachment F) 
55 Ni, X., Yuan, Y., Liu, W. (2020). Impact factors and mechanisms of dissolved reactive phosphorus (DRP) losses 
from agricultural fields: A review and synthesis study in the Lake Erie basin. J. of Science of the Total Environment, 
714 (“Both conservation tillage and no-till demonstrated significant potentials to increase DRP subsurface losses 
compared to conventional tillage (p < 0.01).”). (Attachment G) 
56 Stephenson, K., L. Shabman, J. Shortle, and Z. Easton (2022). Confronting our Agricultural Nonpoint Source 
Control Policy Problem. JAWRA Journal of the American Water Resources Association, 1–6, 3. 
https://doi.org/10.1111/1752-1688.13010 (Attachment H). 
57 Id. at 5. 

https://www.epa.gov/sites/default/files/2015-07/documents/recommendations_for_tmdl_effectiveness_monitoring_final_7-27-11.pdf.
https://www.epa.gov/sites/default/files/2015-07/documents/recommendations_for_tmdl_effectiveness_monitoring_final_7-27-11.pdf.
https://doi.org/10.1111/1752-1688.13010
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We recognize that many stakeholders are, and will continue to be, involved in nutrient reduction 
efforts in the Maumee River watershed.  We also wholeheartedly agree that implementation of the 
TMDL will “require coordination among many partners, including all levels of government, 
nonprofit organizations, and individual landowners.”  (PMR at 100).  However, as the delegated 
authority to administer the Clean Water Act section 303(d), the “buck stops with” Ohio EPA.  Ohio 
EPA must take on the challenge of leading the necessary coordination efforts.  
 
Based on the PMR and prior releases during the TMDL process, Ohio EPA appears reluctant to 
take the primary role in facilitating TMDL implementation planning.  This lack of direction has 
led to a scattershot approach to implementation that must be corrected for a successful TMDL.  
Actions that Ohio EPA should consider in developing a more coordinated approach to 
implementation include: 
 

- Allocating additional technical staff and resources to coordinate ongoing TMDL 
implementation efforts in the Maumee River watershed; 
 

- Establishing a Maumee River watershed TMDL implementation work group that 
includes key representatives from Ohio EPA and other state agencies, local 
governments, environmental advocates, research institutions, the agricultural 
community, and utility ratepayers, to meet regularly and to evaluate progress 
towards implementation goals and facilitate adaptive management in a transparent 
and inclusive forum; 
 

- Leading H2Ohio resource planning to focus on funding alternative BMPs in certain 
hotspot areas, such as adding solids content to liquid manure prior to spreading on 
tile-drained fields; and 
 

- Leveraging inter-agency relationships to ensure that Section 319 Nine-Element 
plans and other watershed planning efforts led by Ohio Department of Agriculture 
under House Bill 7 are consistent with, and further the goals of, the Maumee River 
watershed TMDL.  

 
If executed correctly, this TMDL will serve as the roadmap for state agencies, agricultural groups, 
environmental organizations, researchers, and other stakeholders to improve the water quality of 
western Lake Erie and the Maumee River watershed.  We ask that Ohio EPA articulate (with 
specificity) how it plans to lead this important effort in its final modeling results. 
 

G. Ohio EPA should plan and implement finer scale monitoring efforts. 
 
USEPA guidance on TMDL development recognizes that “monitoring is a crucial element of water 
quality-based decision making” because it “provides data for an independent evaluation of whether 
the TMDL and control actions based on the TMDL protect or improve the environment.”58  
                                                 
58 USEPA, Guidance for Water Quality-based Decisions: The TMDL Process, April 1991, at page 16, available at 
https://www.epa.gov/sites/production/files/2018-10/documents/guidance-water-tmdl-process.pdf. 
 

https://www.epa.gov/sites/production/files/2018-10/documents/guidance-water-tmdl-process.pdf
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USEPA encourages states to use innovative monitoring programs to establish adequate monitoring 
coverage and to make sure that monitoring programs are in place to evaluate nonpoint source 
control measures.59  Monitoring is also a required element for TMDL implementation planning 
under Ohio law.60  For load allocations set below existing loads, Ohio EPA must collect and 
analyze monitoring data “in order to validate the TMDL’s assumptions, to verify anticipated load 
reductions, to evaluate the effectiveness of controls being used to implement the TMDL 
implementation plan and to revise the point source allocations and load allocations as necessary to 
ensure that water quality standards will be achieved within the time period established by the 
TMDL.”61 
 
Ohio EPA has stated that it will use the Heidelberg and USGS water quality monitoring networks 
at the sub-watershed pour points to evaluate the TMDL’s progress.  (PMR at 71).  In addition to 
this broader monitoring effort, Ohio EPA should also develop a plan to collect water quality data 
at multiple sites in smaller tributaries downstream of critical source areas and in the public right-
of-way near known phosphorus sources, such as AFOs.   Such a distributed sampling plan would 
provide Ohio EPA greater insight into the effectiveness of individual BMPs or other nonpoint 
source controls and allow for more informed adaptive management.62  To the extent that any the 
10,000+ samples Ohio EPA has already collected in the Maumee River watershed (PMR at 59) 
can be used to set baseline conditions, Ohio EPA should leverage that dataset in this effort.   
 
Comment 7: The PMR fails to include reasonable assurances that nonpoint source DRP 
reductions will be achieved.   
 
TMDLs must include an implementation plan that provides “reasonable assurances that nonpoint 
source reduction will in fact be achieved.” 63  Otherwise, “the entire load reduction must be 
assigned to point sources.”64 U.S. EPA requires reasonable assurances to ensure that the waste 
load and load allocations established in the TMDL are not based on overly generous assumptions 
regarding the amount of non-point source pollution reduction that will occur.65  This requirement 
is particularly important here because, as the PMR recognizes the reality that “a great deal of 
nonpoint source reductions are required.”  (PMR at 90).  But TetraTech’s evaluation of the various 

                                                 
59 Id. at p. 16. 
60 Ohio Adm.Code 3745-2-12(A)(2)(a)(iv)(f).  
61 Ohio Adm.Code 3745-2-12(C)(2). 
62 See The Cadmus Group, Inc. for U.S. EPA Region 10, Technical Guidance for  Designing a TMDL Effectiveness 
Monitoring Plan, December 2011, at p. 5, available at https://www.epa.gov/sites/default/files/2015-
07/documents/techguide_design_tmdl_effective_monitorp_123011-2.pdf. 
63 U.S. EPA, Guidance for the Implementation of Water Quality-Based Decisions: The TMDL Process, at 15, EPA 
440/4-91-001 (Apr. 1991) https://nepis.epa.gov/Exe/ZyPDF.cgi/00001KIO.PDF?Dockey=00001KIO.PDF; 
R.C. 6111.562(B)(5). See also 33 U.S.C. § 1313(d)(1)(C); U.S. EPA, Protocol For Developing Nutrient TMDLs at 
9-2, EPA 841-B-99-007 (Nov. 1999), 
https://nepis.epa.gov/Exe/ZyPDF.cgi/20004PB2.PDF?Dockey=20004PB2.PDF; U.S. EPA, Supplemental 
Information for TMDL Reasonable Assurance Reviews (Feb. 15, 2012, 
https://www.epa.gov/sites/default/files/2020-
07/documents/supplemental_information_for_tmdl_reasonable_assurance_reviews_feb_2012.pdf. 
64 Id. 
65 Am. Farm Bureau Fed’n v. U.S. E.P.A., 984 F. Supp. 2d 289, 297 (M.D. Pa. 2013), aff’d, 792 F.3d 281 (3d Cir. 
2015). 
 

https://www.epa.gov/sites/default/files/2015-07/documents/techguide_design_tmdl_effective_monitorp_123011-2.pdf
https://www.epa.gov/sites/default/files/2015-07/documents/techguide_design_tmdl_effective_monitorp_123011-2.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi/00001KIO.PDF?Dockey=00001KIO.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/20004PB2.PDF?Dockey=20004PB2.PDF
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SWAT model runs in the Maumee River watershed showed little confidence that TP and DRP 
targets will be met even with widespread adoption of agricultural practices.  (PMR Appx. 2 at 20).  
This does not support a business-as-usual approach to nonpoint source control.   
 
Prior webinars have previewed that Ohio EPA intends to rely on Governor DeWine’s H2Ohio 
program to provide “reasonable assurances” for nonpoint source reductions in this TMDL. 
However, Ohio has not established a dedicated source of funding for H2Ohio; it depends on annual 
appropriations and is therefore always subject to the winds of politics.  Even current levels of 
funding are insufficient to finance necessary nutrient reduction efforts and there is no guarantee 
that funding will continue, let alone increase, into the indefinite future.  Additionally, Ohio EPA 
cannot control the spending of the Ohio Department of Agriculture within the H2Ohio program.  
Without Ohio EPA input on how, where, and on what the H2Ohio money is spent within the 
agriculture sector, it is unreasonable to believe any assurance that the necessary nonpoint 
reductions of DRP will occur.  We also cannot assume the all-voluntary H2Ohio programs alone 
will result in meaningful water quality improvements, let alone enough improvements to meet 
TMDL goals and remediate Lake Erie.66   
 
Failure to properly reduce nonpoint source contributions has real consequences on public rate-
payers.  A 2022 report by the Alliance for the Great Lakes found that harmful algal bloom-related 
monitoring and treatment currently costs Ohio residents using Lake Erie as their water source an 
average of $10.48 per person every year.67  The annual per capita cost for a Toledo resident is even 
higher at $18.76.68  If “a great deal of nonpoint source reductions” do not occur, the burden of 
meeting the TMDL targets will fall on the wastewater treatment plants and other point sources of 
phosphorus, landing ultimately on downstream ratepayers, a substantial portion of whom are 
members of environmental justice communities, particularly in the City of Toledo.69 
 
Despite its fundamental importance to the success of the TMDL and to its legal sufficiency,70 the 
PMR merely contains a placeholder for reasonable assurances, stating that this section will be 
provided with the draft of the final TMDL at the end of the year.  (PMR at 115).  Coupled with the 
lack of any specific implementation plan to control nonpoint sources of phosphorus, we can only 
conclude that the Agency does not have such a plan, and that reasonable assurances are an 

                                                 
66 U.S. EPA disapproved the Lake Champlain TMDL for this reason, finding that: “Its weakness (in the reasonable 
assurance context) is that nearly all of the recommendations are just that – recommendations. Nearly all elements of 
the plan depend on both additional funding and entities’ willingness to participate or cooperate voluntarily with the 
intent of the program.”  U.S. EPA, Correspondence Re: Lake Champlain Phosphorus TMDL Disapproval, January 
24, 2011, available at https://www.epa.gov/sites/production/files/2015-09/documents/2002-lake-champlain-tmdl-
disapproval-decision.pdf.  
67 Alliance for the Great Lakes, Western Lake Erie Basin Drinking Water Systems: Harmful Algal Bloom Cost of 
Intervention, May 2022, available at https://greatlakes.org/wp-content/uploads/2022/05/FINAL-COI-Report-
051622.pdf. 
68 Id. 
69 See U.S. Census Bureau, Quick Facts Toledo ity, Ohio, July 2021, available at 
https://www.census.gov/quickfacts/toledocityohio.  
70 U.S. EPA has developed a supplemental information sheet for use in evaluating reasonable assurance 
demonstrations, which should be used to strengthen Ohio EPA’s “reasonable assurances” demonstration in this 
TMDL.   U.S. EPA, Supplemental Information for Reviewing Reasonable Assurance in TMDLs, February 15, 2012, 
available at https://www.epa.gov/sites/default/files/2020-
07/documents/supplemental_information_for_tmdl_reasonable_assurance_reviews_feb_2012.pdf  

https://www.epa.gov/sites/production/files/2015-09/documents/2002-lake-champlain-tmdl-disapproval-decision.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/2002-lake-champlain-tmdl-disapproval-decision.pdf
https://greatlakes.org/wp-content/uploads/2022/05/FINAL-COI-Report-051622.pdf
https://greatlakes.org/wp-content/uploads/2022/05/FINAL-COI-Report-051622.pdf
https://www.census.gov/quickfacts/toledocityohio
https://www.epa.gov/sites/default/files/2020-07/documents/supplemental_information_for_tmdl_reasonable_assurance_reviews_feb_2012.pdf
https://www.epa.gov/sites/default/files/2020-07/documents/supplemental_information_for_tmdl_reasonable_assurance_reviews_feb_2012.pdf
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afterthought of this TMDL process.  We ask that Ohio EPA release a draft of the reasonable 
assurances section prior to the release of the draft TMDL for stakeholder review and input.   
 
Comment 8: The PMR fails to identify and/or provide underlying data and information 
sources, which undermines full stakeholder participation in the TMDL process.  
 

A. Ohio EPA should provide early access research to stakeholders. 
 
The PMR references several resources that are not available to the public but apparently informed 
Ohio EPA’s decision making.  As many of these resources are unfinished research projects, it is 
clear that the Agency must have access to the researchers’ preliminary conclusions.  There are two 
issues with including these projects in the PMR in any capacity other than in the adaptive 
management discussion.   
 
First, it is inappropriate to rely upon unfinished research to stall current action under this TMDL. 
USEPA guidance is clear that “[l]ack of information about certain types of pollution problems (for 
example, those associated with nonpoint sources or with certain toxic pollutants) should not be 
used as a reason to delay implementation of water quality-based controls.”71  Here, for example, 
the ongoing research cited at pages 45 through 47 of the PMR appears to have influenced Ohio 
EPA’s decision to omit DRP allocations in this TMDL.  While we can appreciate that ongoing 
research describing in-stream phosphorus cycling and BMP effectiveness may inform future 
modifications to TMDL modeling and implementation planning, there is a large body of complete 
and published research, as well as a wealth of primary data, that can be used—right now—to set 
measurable TP and DRP targets and to describe the specific actions Ohio EPA will take to meet 
them.  
 
Second, relying upon unpublished research without providing the underlying information in the 
record does not facilitate informed comment by stakeholders, who may not have similar access to 
the materials.  We request that Ohio EPA provide these resources in an Appendix, in their entirety 
and in whatever format the Agency received the information. 72  If, for example, Ohio EPA staff 
obtained preliminary study conclusions via email correspondence, that email correspondence 
should be provided to stakeholders.  We have identified the following references to sources that 
should be part of this resource Appendix: 

 
- “In 2021, ODA inventoried livestock in the Maumee watershed in Ohio and 

evaluated population trends for recent years. Details of this analysis are included in 
Appendix 1.”  (PMR at 14) 
 

- “A recent fertilizer study by the ODA shows a decreasing trend in nitrogen and 
phosphorus fertilizer sales in the Maumee River basin since 2008.” (PMR at 17) 
 

                                                 
71 USEPA, Guidance for Water Quality-based Decisions: The TMDL Process, April 1991, at page 2, available at 
https://www.epa.gov/sites/production/files/2018-10/documents/guidance-water-tmdl-process.pdf.  
72 See Ohio Adm.Code 3745-2-12(F) (stating that all public records created in the development of the TMDL “shall 
be made available upon request” in accordance with Ohio’s public records statute, Ohio Rev.Code 149.43). 

https://www.epa.gov/sites/production/files/2018-10/documents/guidance-water-tmdl-process.pdf
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- “A current SWAT modeling project examining H2Ohio practices will continue 
improving model performance.” (PMR at 21) 

 
- “The King et al. (in preparation) study explains that the implications of the stream-

water suspended sediment adsorbing DRP means the process can potentially be 
providing an environmental service.” (PMR at 45) 

 
- “A project being led by Dr. James Hood at OSU (HABRI, 2019), will evaluate 

when and where rivers within the Maumee watershed are sources or sinks of 
phosphorus.”  (PMR at 46) 

 
- “Another project out of Dr. Hood’s lab (HABRI, 2020/2021) includes an evaluation 

of the sources and chemistry of sediment moving through the Maumee stream 
network.”  (PMR at 46) 
 

- “A large, paired watershed study currently occurring within the Maumee watershed 
(ARS, 2019) will provide additional insight into nexus agricultural BMPs, nutrient 
and sediment runoff, and instream processes.” (PMR at 46) 

 
- “USGS is undertaking a study to examine most of the factors outlined in the two 

Hood studies noted above in Wisconsin’s Fox River that feeds the Green Bay of 
Lake Michigan (Kreiling, 2021).” (PMR at 47) 

 
- “NRCS and ARS are just starting a multiphase CEAP project examining various 

aspects of legacy phosphorus (NRCS, 2021).”  (PMR at 47) 
 

- “Dr. James Larson with USGS is researching how nutrients (N, P and C) are 
transformed in the Maumee River mouth in Toledo.” (PMR at 47)  

 
- “This work continues as a state priority and a current project is funded by Ohio 

through the Harmful Algal Bloom Research Initiative (HABRI) and via H2Ohio to 
use a SWAT model of the Maumee River watershed to evaluate the impact of 
ongoing implementation, including specific actions and scenarios based on H2Ohio 
programs.” (PMR at 105) 

 
In sum, we ask that Ohio EPA use ongoing research to inform adaptive management rather than 
to stall current action.  And, to the extent that the Agency received advance access to ongoing 
research, that it provide that research in an appendix to the final modeling results. 

 
B. Ohio EPA should “show its work” and provide missing source attributions, 

underlying data, assumptions, and math.   
 
The PMR also contains many figures, equations, and charts that are missing the underlying sources 
of information, data, assumptions and math.  These include: 
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- Figures that are missing sources, data, assumptions, and/or math: 12, 13, 14, 33, 34, 
35, 36, 37, 38, 39, A1.1, A1.2 
 

- Tables that are missing sources, data, assumptions, and/or math: A1.3  
 

- Equations that do not appear to have been performed, or which are divorced from 
the results, appear on pages: 72, 73, 75, 79  

 
We urge Ohio EPA to exercise complete transparency here as well. With respect to figures and 
tables not attributable to a previously published source, we ask the Agency to include the missing 
source, data, assumptions, and math in the Appendix of sources previously discussed.  With respect 
to the equations, we ask that the Agency “show its math” within the document itself and to clarify 
how, if at all, the outputs of these equations fit into the modeling results.  This will help enable 
understanding and eliminate confusion. 
 

C. Ohio EPA should make clear if and how it is using prior work and external 
research projects in its decision making.  

 
A large portion of the draft PMR summarizes the various research projects and studies that have 
occurred, are occurring, or will occur, that may affect the Maumee River watershed TMDL.  
Despite this thorough digest, it remains unclear if or how Ohio EPA used the research to analyze 
existing loads, set load allocations, or define specific implementation actions.  It is also unclear 
whether Ohio EPA considers all research projects cited within the PMR to be of equal value, or if 
not, how much weight the Agency has assigned to any particular research project, study or paper 
in the TMDL process.   
 
For example, Section 2.3 of the PMR should contain the Agency’s determination of where critical 
source areas (or hotspots) for phosphorus export exist within the watershed.  But this section fails 
to articulate any definitive conclusions.  Instead, it reads as a list of prior efforts to define critical 
source areas, without regard to how they are informing this TMDL.  We are asking for additional 
clarity here, and throughout the PMR where research is cited without analytical discussion.  
 
Additionally, Ohio EPA should clarify throughout the PMR how much of its analysis is new—i.e., 
done for the purpose of preparing this TMDL—or adapted from prior work such as the 2020 
Domestic Action Plan or the 2020 Nutrient Mass Balance.  In so asking, we recognize that Ohio 
EPA is not starting from scratch.  We understand that the Agency’s prior efforts provide a base of 
understanding for this TMDL process.  However, understanding the difference between new and 
prior work is essential for stakeholders to understand which decisions Ohio EPA has already made, 
and which may yet change. 
 
Conclusion 
 
As this summer is already showing, the Lake Erie algae bloom crisis is unacceptable and 
unsustainable and will not resolve itself absent strong, unprecedented action to reduce 
phosphorus—especially DRP—loads from the Maumee River watershed. The TMDL is the tool 
for defining and taking that action, but if the defects in the PMR outlined above are not corrected, 
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the TMDL will fail and Ohioans’ greatest natural resource will continue be impaired, threatening 
access to safe drinking water, limiting outdoor recreation, harming tourism, and inflicting 
worsening economic damage on a major swathe of the state.  
 
We urge Ohio EPA to change course and prepare a TMDL that complies with all applicable legal 
requirements and puts the state on a path to successfully remediating Lake Erie for current and 
future generations.  Thank you again for the opportunity to submit these comments. We will make 
ourselves available to discuss any issues they raise at your convenience. 
 
 
Sincerely, 
 
Janean Weber 
Staff Attorney 
Jweber@elpc.org 
 
 
Robert Michaels 
Senior Attorney 
Rmichaels@elpc.org 
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August 16, 2022 
 
Tiffany Kavalec  
Chief, Division of Surface Water  
Ohio EPA - DSW  
Lazarus Government Center  
50 W. Town St., Suite 700  
Columbus, Ohio 43215 
 
RE: Comments on the Draft Preliminary Modeling Results for the Maumee TMDL  
 
Dear Chief Kavalec, 
 
On behalf of the Alliance for the Great Lakes, Ohio Environmental Council,  and our thousands of members 

and supporters throughout the state, we respectfully submit these comments on the draft Preliminary 

Modeling Results (PMR) for the Maumee River Total Maximum Daily Load (TMDL). The TMDL is critical for 

outlining the management practices needed in the watershed to achieve water quality goals and the 

mechanisms necessary to hold the state accountable for meeting water quality targets in the Maumee 

Watershed. The Maumee Watershed TMDL will serve as the roadmap for state agencies, agricultural 

groups, environmental organizations, researchers, and other watershed partners as we work collectively 

to improve the water quality of the watershed and the Western Lake Erie Basin.  To ensure a robust, 

effective TMDL is developed, the base data generated in the PMR regarding phosphorus sources and 

loading must be as accurate and as comprehensive as possible. While the draft PMR provides sufficient 

background information on the issues surrounding phosphorus in the watershed, we believe several key 

assumptions made throughout the PMR and the lack of more recent livestock data for the watershed 

limits the reliability of the PMR loading allocations.  

 

The following comments are structured around six main topics: assumptions regarding phosphorus 

generation, transport, and utilization; total phosphorus vs. dissolved reactive phosphorus; allowances for 

future growth; margin of safety; and reasonable assurances.  

 

Assumptions regarding phosphorus generation, transport, and utilization  

 

We appreciate the detailed background information provided by OEPA in Section 2 of the PMR which 

describes the sources, characteristics, and relative risks of phosphorus in the Maumee. We understand 

that the complexities around phosphorus fate and transport within the watershed, the heterogeneity of 

sources, and the scale of the watershed present challenges to developing a TMDL. However, the PMR 
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makes several assumptions regarding the risks associated with manure in the watershed by potentially 

downplaying the role and transport of manure in relation to the rapid growth of animal units in the region.   

 

 

Comment #1: The rise in livestock numbers in the Maumee is concerning and will negatively impact our 

ability to develop an accurate picture of P loading sources as we seek to meet water quality targets in 

the forthcoming TMDL. 

 

The PMR uses animal units from the 2017 Census of Agriculture to calculate the overall volume of manure 

generated to extrapolate the amount of manure P generated in the watershed. Relying entirely on Census 

of Agriculture numbers ignores the exponential growth in livestock numbers since 2002.  Appendix 1, 

Figure A1.1, clearly shows significant growth in livestock numbers from 2002 to 2017. During that period, 

swine animal units increased approximately 128%, poultry 87%, and cattle 48%. More concerning is the 

rapid growth observed between 2012 and 2017 in which time swine numbers increased by approximately 

28%, poultry by 101% and cattle by 7%.  We see no reason to believe growth has not continued in a similar 

trajectory since 2017 for each animal category and yet, the PMR does not appear to consider animal units 

from annual NASS survey efforts, current year NPDES permit levels, current CAFF permits, or apply an 

assumed increase that mirrors past growth rates. We request that the PMR attempt to derive accurate, 

updated animal unit numbers either using existing data sources as described earlier or updating sector P 

loading sources with the 2022 Census of Agriculture data once it becomes available in mid-2023. 

 

Comment #2: Manure is not spread uniformly across the watershed and overapplication of manure 

does occur. 

 

The PMR asserts that manure is spread uniformly across the watershed and thus provides 22% of the crop 

nutrient (P) requirements across the Maumee (pg. 14). This assertion was confirmed during a July 29, 2022 

phone call with OEPA and ODA. The assumption that manure is spread uniformly is contradicted by Kast, 

et al. (2021), which OEPA cites extensively throughout the PMR, which states that swine manure from 

permitted CAFOs is applied within 1.2 miles of the barn and cattle manure within 1.8 miles. The logistical 

challenges of hauling liquid manure can result in an over-concentration of manure and nutrients in fields 

closer to barns.  

 

The PMR (pg. 16) also asserts – citing Kast et al. (2019) – that ‘widespread’ overapplication of manure 

does not occur in the Maumee. The assertion ignores major caveats cited by Kast et al. (2019) who noted, 

“A critical knowledge gap for manure management in Ohio is the management of manure that is 

distributed offsite through D&U [Distribution and Utilization Program]. Manure application methods as 

well as field locations and their STP [Soil Test Phosphorus]  levels need to be maintained by the CLM or 

certified fertilizer applicator, but do not need to be reported to the state. Approximately 75% of all 

manure nutrients generated on CAFOs in northwest Ohio including all size poultry CAFOs that were 

analyzed is land applied on fields in which CAFOs use the D&U process to transfer their manure to other 

farms. This results in manure management from the majority of CAFO produced manure being unavailable 

for analysis and largely unknown” (pg. 1,167 of Kast et al. 2019).  Kast et al. (2019) also notes that, “While 
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publicly available data show that, in general, CAFOs in the region are adhering to their state -approved 

permits, a knowledge gap regarding the management of approximately 80% of manure P exists due to 

manure transferred through D&U and manure produced from non-permitted livestock operations.” From 

an agronomic perspective, soils with STP levels in the optimal range provide the growing crop with all the 

P it needs to grow productively. Therefore, any additional P applied to an optimal STP level field would be 

considered an overapplication. The PMR has not defined “overapplication”, does not analyze current STP 

levels across the watershed, and is conceivably underrepresenting the extent of optimal STP levels and 

the occurrence of manure application to fields that do not need it.  Given these knowledge gaps, OEPA 

cannot definitively state, nor should the PMR be structured around the assumption that overapplication 

is not widespread in the Maumee.  

 

The PMR (pg. 19), we believe, downplays the environmental risk of overapplied manure by citing 

conclusions from Kast et al. (2021) who found similar average delivery ratios between commercial and 

manure fertilizers. However, the PMR narrative omitted critical information presented by Kast et al. (2021) 

who found that the fractional delivery of overapplied manure P to the watershed was higher than 

overapplied commercial P and noted that state regulations allow for application rates that are 3-5 times 

greater than agronomic requirements.   

 

Consistent application of liquid manure to fields near livestock operations often results in increasing STP 

levels and increases the likelihood of P leaching to tile lines or running off agricultural fields during rainfall 

events. This overapplication occurs in watersheds across the country and almost certainly occurs within 

the Maumee. A recent publication by Environmental Working Group (2022)1 illustrated the resulting ‘hot 

spots’ that are created because of limited hauling, further bolstering the conclusions of Kast et al. (2019).  

OEPA should identify the spatial extent of manure application to nearby fields – from both permitted and 

unpermitted facilities – to provide a more accurate depiction of where and how much manure is applied 

each year. Understanding the spatial limitations of manure transport within the Maumee will allow OEPA 

and ODA to better prioritize BMP implementation.   

 

Comment #3: Manure application does not result in a 1:1 offset in use of commercial fertilizer. 

 

The PMR (pg. 15) asserts that manure production and application in the Maumee offsets the need to apply 

commercial P fertilizer. OEPA and ODA made similar statements during a March 1, 2022, and a March 29, 

2022, webinar respectively. Both agencies assert this cause-and-effect scenario but appear to largely rely 

on a portion of a concluding statement in a 2019 Environmental Working Group report on fertilizer trends 

in the watershed. The notion that manure offsets an equivalent portion of commercial fertilizer in the 

watershed assumes that manure is transported to and only applied on fields based on crop nutrient need 

and not proximity to production barns. Per Kast et al. (2021), and new modeling from Environmental 

Working Group (2022), we know that manure transport, particularly liquid manure from swine and dairy 

operations, is limited to adjacent fields. OEPA and ODA should implement reporting and accounting 

 
1 Report and accompanying materials can be accessed EWG analysis: In the Western Lake Erie Basin, newly identified animal feeding operation 
hot spots produce excess manure, threatening waterways and human health | Environmental Working Group  

https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-hot-spots
https://www.ewg.org/research/ewg-analysis-western-lake-erie-basin-newly-identified-animal-feeding-operation-hot-spots
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requirements within state permits to better understand manure transport and application in the 

Maumee. Absent this information the PMR should not assume that manure provides an equivalent offset 

to commercial sources.  

 

Comment #4: The PMRs use of assumptions and proration in place of detailed, available data 

undermines its ability to accurately estimate wasteload allocations (WLAs) and load allocations (LAs). 

The lack of accuracy also diminishes the ability to determine necessary approaches and strategies to 

achieve the needed load reductions by all sectors over time.   

 

The PMR uses a prorated estimate of livestock populations within the watershed based on the percentage 

of a county’s land base within the Maumee Watershed. This proration is used to estimate cropland acres, 

animal units, and crop distribution for 9 of the 17 counties in the watershed. Data exists – within the 

USDA’s geospatial cropland data layer and annual USDA agricultural statistics survey data – to derive more 

accurate estimates of cropland acres, crops grown and livestock numbers within the watershed.  Despite 

knowing – based on Kast et al. 2019 and 2021 and EWG (2022) – that neither cropland nor livestock 

operations are evenly spread across the watershed, the PMR assumes even distribution. The reliance on 

a coarse prorated estimation of keystone data points introduces greater and unnecessary uncertainty to 

the modeling effort used to estimate WLA and LA.    

 

Similarly, the PMR assumes a 50:50 split of corn and soybean for all agricultural acres in the watershed. 

While those may be the most predominant crop types grown, choosing not to include , for example the 

acres of hay or wheat, is an oversimplification, particularly given that data sources exist to determine 

more specific crop distribution.  

 

Opportunities exist within the PMR to use refined, data-driven approaches to determine livestock and 

crop distribution and we encourage OEPA to make these refinements in the final TMDL to promote greater 

accuracy, transparency and confidence.  

 

Comment #5: Appendix 1 should be revised to include greater detail and transparency surrounding 

the calculations for animal units, manure generation and resulting phosphorus generation.  

 

Generic equations are included in Appendix 1 to demonstrate how animal units, manure quantities and 

phosphorus concentrations are calculated, however it does not include the source data tables behind the 

calculated result. Absent the source data it is extremely difficult to assess the accuracy of the PMRs 

calculations for these factors. For example, in Appendix 1 Table A1.3, the PMR identifies manure P values 

from three different sources but does not identify which source was used to calculate the P content of 

manures and why that particular source was the best choice to use. Incorporating the source tables behind 

the calculations and results would bring additional needed transparency to the process . 
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Total Phosphorus (TP) vs. Dissolved Reactive Phosphorus (DRP) 

 

Comment #6: The PMR and TMDL should consider WLAs and LAs for TP and DRP 

 

Because Lake Erie’s algal blooms are driven primarily by dissolved reactive phosphorus (DRP), it is essential 

to also base the TMDL loading analysis, load allocations, and implementation actions on DRP. As has been 

shown in research informing the setting of Annex 4 targets, TP loads may not change, while DRP loads 

could increase in proportion and have a magnified impact on bloom severity. There are many TMDLs that 

have been written for multiple forms of a pollutant. The US EPA states: “... a single TMDL document may 

be developed to address several waterbody/pollutant combinations. Neither the CWA nor EPA’s 

regulations define or limit the scale of TMDLs.” The Nutrients Annex 4 committee of the Great Lakes Water 

Quality Agreement and the OEPA have made such a strong case for how impactful DRP is on resultant 

harmful algal blooms in the basin. OEPA has clearly stated, and the LAP/PMR reflect, that DRP is not 

specifically considered in this TMDL. OEPA should document a clearly delineated road map for how 

resources and decisions to address DRP as an impairing pollutant of the water body will be accounted for 

in the future.  

 

Allowances for Future Growth 

 

Comment #7: The PMR should include the consistent rate of growth of animal unit numbers in the 

watershed when considering its allowances for future growth.  

 

According to the USEPA Guidelines for Reviewing TMDLs under Existing Regulations issued in 1992, the 

USEPA requires that “a TMDL include load allocations, which identify the portion of loading capacity 

attributed to existing and future nonpoint sources and to natural background…Where possible, load 

allocations should be described separately for natural background and nonpoint sources.” The PMR does 

not include future growth estimates within its LA for animal unit increases even while the data in Appendix 

1 clearly identify consistent growth occurring in nearly all animal types over the past 20 years, in some 

cases with the greatest increases occurring between the most recent Census surveys.  OEPA has not 

provided a sufficient rationale for omitting these future growth allowances and should incorporate growth 

projections of livestock in the final TMDL.  

 

Margin of Safety (MOS) 

 

Comment #8: The margin of safety is arbitrarily low and does not account for uncertainty within the 

watershed.  

 

The Clean Water Act requires that a TMDL include a margin of safety (MOS) to account for any lack of 

knowledge concerning the relationship between load and waste load allocation and water quality (CWA 

303(d)(1)(C), 40 C.F.R 130.7(c)(1). The PMR defined a 3% MOS but includes no discussion on how the MOS 

was determined. Recent papers by Raff and Meyer 2021 and 2022 outline a mathematical process to 

quantify uncertainty which could serve as the foundation for the MOS development process within the 
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TMDL. Regardless of the computational process, we contend the 3% MOS in the draft PMR is 

inappropriately low given: 1) the lack of information about most of the manure in the watershed, including 

from unpermitted facilities; 2) the overall heterogeneity of the watershed; and 3) the size of the 

watershed which OEPA has stated makes it difficult to develop a single WLA and LA. 

 

The 3% MOS in the PMR is also low compared to how other states address uncertainty within TMDL 

development. Minnesota includes – at minimum – an explicit 10% MOS for TMDLs while Michigan recently 

included a MOS close to 15% for their Ford/Belleville Lakes phosphorus TMDL, and OEPA included a 5% 

MOS in its Black River TMDL.   Given numerous assumptions and lack of accurate source information in 

the Maumee the final PMR should adopt a 10% MOS.  

 

Reasonable Assurances  

 

Comment #9: The PMR fails to outline any reasonable assurances, novel implementation strategies, or 

new information to ensure LAs are achieved, giving downstream communities little trust that the 

burden of HABs on their lives will be alleviated.  

 

OEPA has stated that H2Ohio provides ‘reasonable assurances’ for nonpoint source reductions in the 

Maumee. We acknowledge that H2Ohio is a strong tool to combat nutrient runoff and we support its 

ongoing efforts to increase the use of conservation practices in the watershed.  As drafted, the PMR seems 

to insinuate that the success of the TMDL is largely dependent on the success of H2Ohio. To further 

strengthen its efficacy, H2Ohio must include better reporting about how and where investments are 

made, and the water quality impacts achieved by funded practices. To date, program success is largely 

measured by landowner/farmer enrollment and not as a measurement of P loading reductions achieved. 

To ensure the program can meet the challenges faced, we firmly support funding H2Ohio in perpetuity.  

 

The PMR does not seem to offer a new approach for providing reasonable assurances that NPS loads will 

be met and largely defers this discussion to the full draft TMDL. Deferring the discussion of reasonable 

assurances to the full draft TMDL limits the opportunity for meaningful, downstream community public 

comment on the portion of the TMDL which is an extremely important element of the plan.  

 

Absent an effective strategy to combat nonpoint source runoff, downstream communities will continue 

to shoulder the burden to pay for pollution mitigation activities under tighter permit limits to 

compensate for the shortcomings of upstream, nonpoint source polluters. We already know, based on 

information collected by OEPAs Division of Drinking and Groundwater, that families in Toledo are paying 

nearly $100/yr extra just to address HABs in drinking water sources which are caused largely by 

upstream nonpoint source agricultural pollution. This information was summarized by Alliance for the 

Great Lakes in 2022 and is included with our comment submission. The Draft TMDL must include a 

comprehensive roadmap outlining reasonable assurances for how nonpoint source LAs will be achieved 

that go beyond the status quo approaches.  
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We appreciate the opportunity to provide this feedback to OEPA and its partners and look forward to 

working with the OEPA and its partners to develop a TMDL for the Maumee Watershed that is robust, 

accurate and will deliver on water quality goals set for the WLEB.    

 

Sincerely,  

 
Tom Zimnicki    Sara Walling    Pete Bucher 

Agriculture and Restoration Director Senior Agricultural Policy Manager  Advocacy Center Manager 

Alliance for the Great Lakes   Alliance for the Great Lakes  OH Environmental Council  

Tzimnicki@greatlakes.org    swalling@greatlakes.org    pbucher@theoec.org  

mailto:Tzimnicki@greatlakes.org
mailto:swalling@greatlakes.org
mailto:pbucher@theoec.org
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