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EXECUTIVE SUMMARY 

Changing State and Federal regulatory requirements regarding water quality standards 
and their implementation are projected to have significant and unintended consequences on 
municipal permitting requirements.  Chief among these concerns are EPA’s ongoing efforts to 
mandate statewide numeric nutrient criteria for nitrogen and phosphorus and efforts by EPA to 
preclude mixing for all discharges of wastewaters that contain bacterial contaminants.  In 
addition to these concerns, the Massachusetts Department of Environmental Protection 
(MassDEP) has current regulations for metals that impose more restrictive requirements than are 
necessary to protect designated uses.  This is particularly problematic for copper (a very common 
wastewater constituent) and aluminum (a constituent likely to be introduced into treated effluents 
as a control measure for phosphorus).  This White Paper reviews the legal, regulatory, and 
scientific bases behind each of these issues and recommends a path forward to avoid the 
imposition of inappropriate permit requirements and the misallocation of local resources to 
address problems that may not exist.  Based on these considerations, the following 
recommendations are made to improve the State program.   

Nutrients 

1. Numeric criteria for nutrients should be developed with consideration for the following:  
a. Numeric criteria for nitrogen and/or phosphorus should not be applied unless there is 

a demonstration that a use impairment is occurring (e.g., excessive plant growth). 
b. Numeric criteria for nitrogen and/or phosphorus should only be developed where 

justified by a weight-of-evidence analysis that quantifies the amount of uncertainty in 
the analysis and results in a level of uncertainty that ensures that control of the 
specified nutrient will result in use restoration. 

c. Freshwater numeric criteria for nitrogen and marine water numeric criteria for 
phosphorus will not be established, except on a site-specific basis. 

d. The protection of downstream waters from the effects of upstream nutrient discharges 
will be addressed through the TMDL process. 

2. The Department should publish its methodology for interpreting its narrative nutrient 
standards. 

3. Wasteload allocations and TMDLs, developed to address cultural eutrophication problems, 
should use a scientifically appropriate background flow.  The 7Q10 flow is not the 
appropriate flow to use in setting nutrient WLAs or TMDLs.   

4. The Department should adopt a state policy on pre-TMDL permitting that would avoid 
imposing a growth moratorium while the TMDL is under development.   

5. The Department should develop a fair apportionment strategy to address situations where 
non-point sources are the predominant source of nutrient impairment and develop a trading 
program to maximize the cost-effective reduction in nutrient loads while enabling new 
facilities to be permitted.   
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6. Long-term schedules of compliance should be allowed for implementing the nutrient 
objectives. 

Bacteria 

1. The single sample maximum water quality criteria for E. coli and enterococci should be 
deleted from the State’s water quality criteria.  The SSM should only be used as a tool for 
beach closure decisions.   

2. Bacterial water quality standards should not be applied as end-of-pipe effluent limits, 
particularly in the case of stormwater related discharges (e.g., CSOs, MS4s).   

Metals 

1. Water quality-based effluent limits for copper from treated municipal wastewaters should be 
based on a streamlined water effect ratio study to address only the toxic fraction of the metal 
present in the effluent. 

2. For metals with water quality criteria based on the dissolved fraction of the metal, solids 
partitioning should be taken into account when determining the dissolved fraction in 
accordance with EPA’s metal translator guidance. 

3. The aluminum water quality standard should not be applied for WLAs or TMDLs in 
accordance with the recommendations contained in EPA’s National Recommended Water 
Quality Criteria: 2002.   

 



 

  

Massachusetts Coalition for Water Resources Stewardship 

WHITE PAPER 

1. INTRODUCTION 

There are a number of existing and changing Federal and State regulatory issues facing 

members of the Massachusetts Coalition for Water Resources Stewardship (the “Coalition”).  

Several of these issues arise from new regulatory interpretations being implemented by the U.S. 

EPA (e.g., wet weather permitting requirements), while others are being addressed by the 

Massachusetts Department of Environmental Protection (e.g., nutrient criteria development).  

Each of these has the potential to impose significant, new treatment requirements on Coalition 

members and appropriate consideration of these issues is necessary, prior to rule adoption, to 

avoid the misallocation of local resources in addressing the new requirements.  The resolution of 

these issues is complicated by the fact that MassDEP does not have primacy over the state 

NPDES permits program.  Consequently, EPA issues these permits in accordance with its current 

regulatory interpretations absent specific alternative procedures adopted by the State.  Key areas 

of concern include:  

1) current state efforts to develop criteria for nutrients,  

2) criteria and permitting requirements with respect to bacterial contaminants, and  

3) derivation of water quality-based effluent limits for certain metal parameters.   

Each of these primary issues is discussed below with regard to current state regulatory 

requirements and EPA’s position on revisions to and implementation of those criteria.  The 

scientific basis for each of the criteria is discussed and recommendations are presented for 

ensuring a cost-effective program.   
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2. NUTRIENT REGULATION 

A. Background 

Massachusetts currently relies on narrative statements in its water quality criteria 

standards to regulate nutrients.  As required by the Clean Water Act (see, 40 CFR 131.11(b)(2)), 

narrative criteria are imposed where numerical criteria cannot be established or to supplement 

numerical criteria.  In the case of nutrients, the State does not currently have numerical criteria 

because nutrients (nitrogen and phosphorus) do not cause use impairment above some threshold 

concentration.  Rather, nutrients in excessive amounts can contribute to cultural eutrophication 

which may then trigger an adverse ecological response (e.g., excessive algal growth and the 

problems associated with such growth, including biological community imbalance and oxygen 

depletion).  These responses to nutrient enrichment may cause use impairment, although not all 

increases in plant growth are considered violations of the State’s narrative standard.  In addition, 

many external factors control whether and where use impairments may occur.  These external 

factors include such factors as light availability, flow regime, re-aeration, detention time, and 

habitat.  In addition, freshwater systems are typically insensitive to nitrogen while marine waters 

are insensitive to phosphorus with regard to cultural eutrophication.  As a consequence, it is 

difficult to establish generally applicable threshold numeric nutrient concentrations above which 

use impairments are likely for waters of the State.  In light of these circumstances, the 

Department has employed narrative criteria to address nutrients when cultural eutrophication 

results in an impairment of the State’s designated uses (see, 314 CMR 4.05(5)(c)).   

Over the past decade, EPA has been urging the States to develop numeric nutrient 

criteria, with the goal that each state would develop and incorporate numeric nutrient criteria into 

their water quality standards.  In 1998, EPA issued its National Strategy for the Development of 
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Regional Nutrient Criteria (EPA 822-R-98-002).  The strategy called for EPA to accelerate 

development of scientific information on the levels of nutrients that cause use impairments for 

various waterbodies and for the States to develop regional nutrient criteria.  EPA developed 

guidance and distributed it to the States in an effort to get the States to develop individual 

numeric nutrient criteria (see, Memorandum from Geoffrey Grubbs, November 14, 2001).  The 

guidance suggested that numeric criteria be developed for all waterbodies to address two causal 

indicators (total nitrogen and total phosphorus) and two response indicators (chlorophyll-a and 

some measure of water clarity such as turbidity).   

This strategy also called for the state to develop and implement a Plan for nutrient criteria 

development.  This “Plan” was developed by MassDEP and submitted to EPA in November 

2004.1  While referencing EPA’s guidance on various approaches to developing numeric nutrient 

criteria, the Department’s Plan indicated:  

“the most meaningful approach to setting nutrient criteria is to base them on 
attainment of designated uses. To this end, water quality data will be compared to 
observations and data on the attainment of “aesthetic” and “aquatic life” uses. 
Analyses of the relationships between nutrient concentrations and impairments 
(non use-attainment) will hopefully result in the identification of “threshold” 
nutrient concentrations, below which, no impairments occur (e.g. designated uses 
will be attained).” (Plan at 2.) 

As noted in this passage, the Department’s focus with regard to nutrients is the attainment 

of designated uses and numeric nutrient criteria are to be based on an established relationship 

between use attainment and nutrient concentration.  The Department continues to pursue this 

approach.  In a recent presentation by MassDEP staff on the status of its nutrient criteria 

development program for lakes and rivers, the Division of Watershed Management noted that 

numeric nutrient criteria will be proposed for biologic response variables appropriate for the 

                                                           
1 Massachusetts Plan for the Development of Nutrient Criteria for Lakes, Rivers, Streams and Marine Waters.  
December 2, 2003 (updated November 3, 2004).  MassDEP, Division of Watershed Management.   
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system under consideration.  In addition, total phosphorus guidelines will be developed and 

refined based on the type of water and designated uses.  However, nitrogen requires more study 

and guidelines for nitrogen will not be proposed at this time.  These are summarized as follows:  

Waterbody Response Variables Causal Variable 

Rivers and Streams 
(freshwater) 

Duckweed, filamentous algae, 
chlorophyll-a, dissolved 

oxygen 
Phosphorus 

Lakes (freshwater) Toxic blooms, dissolved 
oxygen Phosphorus 

Estuaries (saltwater) Eelgrass Nitrogen 
 

In summary, MassDEP intends to establish nutrient criteria for response variables directly 

associated with designated use impairments.  If the use of a waterbody is not attained due to an 

exceedance of the response variable, then the causal variable associated with the response will be 

controlled unless due to natural conditions.  If the response variable does not indicate a use 

impairment is occurring (e.g., excessive plant growth), the causal variable does not require 

additional control.   

i. Comparison with EPA Approach 

As discussed above, MassDEP’s long-standing approach on nutrient criteria development 

and implementation is contingent upon the achievement of designated uses as evidenced by 

response variable assessment.  A number of other Northeastern States also favor this approach 

wherein the response variables consolidate the many site-specific factors that must be considered 

to assess whether nutrients are contributing to a use impairment under a decision framework 

approach.  More recently, however, the EPA has clarified that nutrient criteria should be 

developed and implemented for both nitrogen and phosphorus, regardless of the actual system 

response or use impairment determinations.  Under EPA’s current theory, use attainment will be 
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determined based on an independent assessment of water quality against each causal and 

response criterion.  Consequently, a waterbody could be achieving its designated uses based on a 

traditional assessment of cultural eutrophication (e.g., excessive algal growth) but would be, 

nonetheless, assessed as impaired if either nitrogen or phosphorus exceeded a criterion 

concentration.   

This issue came to a head in January, 2011, when the New England Interstate Water 

Pollution Control Commission (NEIWPCC) sought clarification from EPA on the use of a 

decision framework for implementing nitrogen and phosphorus criteria.2  In response to this 

letter, EPA affirmed that it would not approve nutrient criteria unless those criteria were 

independently applicable.3  Due to this impasse, the Department may need to pursue an 

alternative strategy to achieve its programmatic goals.   

ii. Massachusetts NPDES Permitting Regulations Applicable to Nutrients 

Despite not promulgating numeric nutrient standards, MassDEP has published several 

regulations which guide permit writers in determining whether and to what extent NPDES permit 

limits for nutrients are necessary.  Specifically, MassDEP has developed a regulation which 

defines a nutrient impairment, a narrative water quality standard for nutrients, and a regulation 

which provides MassDEP the discretion to impose technology limitations for nutrients on 

dischargers.  Although these regulations do not provide quantitative threshold levels for nutrient 

control, they do provide the permit writer a sufficient framework for developing NPDES permit 

limits for nutrients on a case-by-case basis.  Each of these regulations is explained individually 

below.  

                                                           
2 Letter from Ronald Poltak (NEIWPCC) to Administrator Jackson (USEPA), January 3, 2011. 
3 Letter from Acting Assistant Administrator, Nancy Stoner (USEPA), to Ronald Poltak, March 1, 2011. 
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• 314 CMR 4.02 

In this regulation, MassDEP defines the term “Cultural Eutrophication,” which appears 

later on in the regulations, and refers generally to a state of excessive nutrients.  Specifically, 

MassDEP defines the term to mean:  

The human induced increase in nutrients resulting in acceleration of primary 
productivity, which causes nuisance conditions, such as algal blooms or dense 
and extensive macrophyte growth, in a waterbody.  (Emphasis added.) 

This definition makes three important points.  First, nutrient impairments must be linked 

to an increase in primary productivity which causes nuisance conditions, such as “dense and 

extensive” plant growth or algal blooms.  Indirectly affected biological response variables (e.g., 

benthic macroinvertebrate communities) are not to be used as indicators of a nutrient 

impairment.  Second, the definition applies only to human causes, thereby excluding nutrient 

conditions caused by natural background conditions such as bedrock erosion and natural 

sedimentation.  Lastly, the definition clearly possesses a causal demonstration requirement, in 

that it must be demonstrated that nutrients are causing nuisance conditions.  Stated differently, 

high nutrient concentrations, alone, are not indicative of cultural eutrophication.  Nor is a mere 

increase in background plant growth a basis for imposing nutrient restrictions. 

• 314 CMR 4.05 (5)(c) 

After detailing applicable numeric criteria for each category of Massachusetts surface 

waters, MassDEP sets forth additional minimum criteria which are applicable to all surface 

waters.  Included in these provisions, is the narrative standard for nutrients.  This standard reads: 

Unless naturally occurring, all surface waters shall be free from nutrients in 
concentrations that would cause or contribute to impairment of existing or 
designated uses and shall not exceed the site specific criteria developed in a 
TMDL or as otherwise established by the Department pursuant to 314 CMR 4.00.  
Any existing point source discharge containing nutrients in concentrations that 
would cause or contribute to cultural eutrophication, including the excessive 
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growth of aquatic plants or algae, in any surface water shall be provided with the 
most appropriate treatment as determined by the Department, including, where 
necessary, highest and best practical treatment (HBPT) for POTWs and BAT for 
non POTWs, to remove such nutrients to ensure protection of existing and 
designated uses.  Human activities that result in the nonpoint source discharge of 
nutrients to any surface water may be required to be provided with cost effective 
and reasonable best management practices for nonpoint source control.   

This narrative contains many of the same characteristics as the State’s definition 

of “cultural eutrophication.”  Specifically, the narrative standard (1) is inapplicable to 

background (natural) causes of nutrient contributions, (2) is conditioned on 

demonstrating a causal relationship between nutrients and impairment of designated uses, 

and (3) links nutrient impairments to excessive growth of aquatic plants or algae.  

Additionally, these criteria grant MassDEP authority to impose technological restrictions 

on non-dischargers, where necessary to protect the designated uses.  As discussed below 

(see next paragraph), this authority to impose technology-based limitations is found 

elsewhere in MassDEP regulations.   

• 314 CMR 3.11(5)(c) 

Under the Clean Water Act, the technology-based limitations imposed on dischargers do 

not encompass nutrient removal technologies.  See CWA § 301(b)(1)(B); 40 CFR §§ 133.100-

133.105.  However, under CWA § 510, States have the freedom to impose requirements more 

stringent than the CWA, and it appears that this rule is one example where MassDEP has done 

so.  Specifically, this regulation states: 

The Department may establish technology based effluent limitations for nutrients 
such as nitrogen and phosphorus based on relevant EPA technology guidelines or 
a Department determination of the highest and best practicable treatment 
technology necessary to ensure compliance with 314 CMR 4.04(5) [protection of 
high quality waters] and 4.05(5)(c) [special conditions for nutrients]. 

Similar to 314 CMR 4.05(5)(c), discussed above, this regulation grants MassDEP 

authority to impose technological restrictions on POTWs, where necessary to protect the 
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designated uses.4  However, unlike the technology-based limitations set forth in the CWA (e.g., 

Secondary Treatment) to impose nutrient removal technologies, the Department must make a 

demonstration that such technology is necessary to ensure compliance with designated uses of 

the receiving waterbody.   

• 314 CMF 4.06 Table 28 

MassDEP has also issued site-specific numeric nutrient criteria for a number of its 

waterbodies.  With regard to Total Phosphorus (TP), the criteria range from 0.0051 mg/L to 

0.0455 mg/L.  Total Nitrogen (TN) criteria range from 0.38 mg/L to 0.552 mg/L.  Importantly, 

MassDEP has never developed site-specific criteria for both TN and TP in the same waterbody, 

presumably because the Department agrees with the “limiting nutrient” concept.   Specifically, 

although excessive amounts of plant growth may be occurring due to nutrients, regulation of 

both phosphorus and nitrogen is not generally necessary to achieve plant growth objectives 

because only one of the two parameters is the “limiting nutrient.”  Consequently, regulating the 

non-limiting pollutant will be ineffective at (and unnecessary to) controlling the amount of plant 

growth that occurs in the waterbody.    

B. Federal Approach to Nutrient Regulation in the New England States 

In reviewing EPA’s approach to nutrient regulation in the nation’s navigable waters, it is 

clear there are some marked differences between the decision-making used by MassDEP and 

EPA Headquarters (through its Region I Office).  Based on recent communications between EPA 

and New England state agencies and municipal interest groups, it appears that the differences in 

the approaches used between the two entities are widening.  The following section outlines 

EPA’s approach to nutrient regulation in New England over the last five years, as well as the 
                                                           
4 MassDEP possesses similar authority to develop nutrient-based technology limitations for non-POTWs that are not 
classified as industrial by EPA or the Department under 314 CMR 3.11(6)(c).    
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new approach recently advocated by EPA.  This review will focus on the methods used by EPA 

to identify whether a waterbody is nutrient impaired, how an instream nutrient objective is 

selected once an impairment has been identified, and the translation of the instream objective 

into an effluent limit or TMDL recommendation.   

i. Region 1 NPDES Permit Summary 

A number of NPDES permits issued by EPA Region I over the past five years were 

reviewed to assess the Agency’s treatment of nutrients (see, Attachment A for specific permit 

reviews).  Although EPA certainly has made some scientific presumptions in issuing its NPDES 

permits, for the most part, the permits issued by the Region over the last five years adhered to the 

basic principles set forth in the MassDEP nutrient regulations.  Specifically, EPA only regulated 

nutrients when there were site-specific data (and or visual evidence) confirming that cultural 

eutrophication was impairing the receiving (or downstream) waterbody below the permitted 

facility.  Generally speaking (until recently), Region 1 has not been including effluent limits for 

the sake of it (i.e., simultaneously regulating both nutrients for the same waterbody).  Moreover, 

EPA has not been regulating nutrients where there was no evidence of cultural eutrophication, 

even if the instream concentration of nutrients were elevated.  However, the recently issued 

permit for the Hall St. facility in Concord, NH, is a notable exception.  As discussed later, this 

permit is most likely the product of the latest EPA approach to nutrient regulation.   

Other than the approach taken in the Concord, NH, permit, the most problematic aspects 

of EPA’s permits are the reliance on the “Gold Book” criterion for an instream TP target and 

basing dilution off of the 7Q10 flow.  The Region relied on the Gold Book values despite the 

absence of any site-specific data, study, or model showing that a 0.1 mg /L TP instream standard 
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is necessary to ensure that designated uses will be attained.5  Putting aside the technical and 

scientific impropriety of relying on this standard, EPA is not correctly implementing the 

approach set forth in the Gold Book.  Specifically, the Gold Book does not recommend that a 0.1 

mg/L TP nutrient level be established for streams.  Rather, the Gold Book expressly qualifies its 

recommendation for nutrients because of the dynamic interplay nutrients have with individual 

ecosystems and the range of potentially appropriate nutrient levels given varied site-specific 

conditions.6  Thus, the Region has overlooked the recommended approach specified in the “Gold 

Book” in favor of a TP endpoint that was never intended to be applied as an unwavering water 

quality criterion.    

Additionally, EPA is setting nutrient effluent limits based on the 7Q10 flow, even though 

the impacts associated with nutrients do not develop over such a short term.  In general, nutrient 

impacts are manifested over the growing season.7  Therefore, as discussed in the regulatory 

improvement section (infra, at 27), when attempting to achieve water quality standards, there 

should be temporal consistency between NPDES permit limits (and TMDL objectives) and the 

water quality standards.  In this case, MassDEP (and its New Hampshire counterpart) is partially 

responsible as they have regulations requiring NPDES permits to base effluent limits on the 

7Q10 flow.  Therefore, an update to this provision will be needed to avoid misapplication of the 

narrative standard.   

                                                           
5 EPA is required to set water quality criteria at the level necessary to ensure protection of the applicable designated 
uses.  See CWA § 304(a)(2); 40 C.F.R. § 131.2; 40 C.F.R. § 131.3(b). 
6 Quality Criteria of Water (Gold Book). EPA 440/5-86-001 (May 1, 1986) (Recognizing that instream phosphorus 
levels “do not directly impact streams and rivers” and that “a number of specific exceptions can occur to reduce the 
threat of phosphorus.”).  Furthermore, EPA's document entitled “National Recommended Water Quality Criteria 
Correction” (USEPA, April 1999) specifies that no numeric recommendation has been proposed for phosphorus – 
only a “narrative statement” applies.  This narrative statement requires consideration of site-specific information on 
whether or not the nutrient level is actually causing excessive plant growth and impairment of uses. 
7 75 Fed. Reg. 75778.  December 6, 2010.  EPA promulgated numeric criteria for Florida lakes that specify the 
criteria as annual geometric means.   
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ii. EPA’s Latest Approach to Nutrient Regulation 

Contrary to EPA Region I’s historical approach to nutrient regulation in New England, 

recent correspondence suggests that the Agency has already begun requiring (or will begin 

requiring) nutrient reductions (for both TP and TN) regardless of actual use impairment (e.g., 

cultural eutrophication) or whether a nutrient is actually limiting primary productivity.   

a. EPA’s Objection to Maine’s Numeric Nutrient Standards 

In 2009-2010, the State of Maine was completing its work on numeric phosphorus 

standards for its waters.  Among other environmentally-based, resource conscientious aspects, 

Maine included a “decision framework” in its nutrient standards that allowed mean total 

phosphorus concentrations greater than the criterion of the assigned class where the 

environmental response indicated attainment of designated uses.  Under Maine’s proposal, these 

waterbodies were not considered to be in violation of the numeric phosphorus water quality 

standard.  EPA, which had originally supported this framework in July 29, 2009, reversed its 

position in a March 15, 2010, letter, and indicated that it could not approve this framework:  

Further, it is EPA’s current position that exceedance of a causal water quality 
criterion, such as nitrogen or phosphorus, would require a determination of 
non-attainment regardless of whether the water is meeting a different water 
quality criterion, such as chlorophyll-a or other biological response criteria.  
Moreover, the practical effect of the approach presented in Box 2 is that as long as 
response criteria are met, there would be no applicable phosphorus criterion in 
effect.  This is contrary to EPA’s expectation that states will adopt numeric 
phosphorus criteria that apply to all waters.   In particular, this is necessary to 
set clear thresholds not only for the restoration of impaired waters but to ensure 
that waters already meeting designated uses don not become impaired.   
(Emphasis added.)   

 
In this letter, EPA Region 1 also stated that it expected Maine to develop nitrogen 

standards to go along with the proposed phosphorus standards:  

It is EPA’s expectation that states will ultimately adopt numeric water 
quality criteria for both nitrogen and phosphorus.  DEP’s proposed rule does 
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not include numeric water quality criteria for nitrogen.  We encourage DEP to 
proceed to develop such criteria expeditiously.  (Emphasis added.)   

As a result of these comments, Maine halted its rulemaking process to make the 

necessary changes requested by EPA and initiated new rulemaking.  Based on telephone calls to 

Maine DEP, a revised rulemaking effort is not currently proceeding.   

b. EPA’s Response to NEIWPCC 

Based on technical concerns over EPA Region 1’s objections to Maine’s standards (and a 

similar objection in Vermont), the New England Interstate Water Pollution Control Commission 

(NEIWPCC) sent a letter to EPA Headquarters on January 3, 2011.  This letter took issue with 

EPA’s position that ambient concentrations of nutrients are determinative of a waterbody’s 

impairment status, irrespective of whether the applicable environmental response variables 

(chlorophyll-a, DO violations, turbidity) are meeting their respective limits.  Moreover, this letter 

noted the legal and scientific impropriety of applying numeric nitrogen and phosphorus criteria 

simultaneously for the same discharger (or for the same waterbody).  In its March 1, 2011, 

response, however, EPA Headquarters supported the earlier positions taken by Region 1 in its 

objection to Maine.  With regard to the limiting nutrient issue, the letter stated: 

EPA believes the adoption of numeric criteria for both nitrogen and 
phosphorus is necessary since generalizations about the limiting nutrient are 
not always appropriate.  For example, lakes are not always phosphorus-limited 
and estuaries are not always nitrogen-limited, and the limiting nutrient in a 
waterbody or watershed often fluctuates seasonally and/or spatially.  (Emphasis 
added.)   

 
Moreover, in responding to the biological response threshold approach favored by 

NEIWPCC, EPA stated: 

States may assess waters for nutrient response parameters (e.g., chlorophyll-a, 
Secchi depth, dissolved oxygen) in conjunction with nitrogen and phosphorus; 
however, relying solely on a response parameter and/or biological assessment 
to determine impairment may not sufficiently protect all waters.  Assessing 
waters by evaluating the pollutants directly causing impairment (nitrogen and 
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phosphorus) helps ensure protection of both near-field and downstream waters, 
and also helps prevent degradation of water quality. 

… 

Your letter proposes an integrated approach to assess waters for nutrient 
impairment, in which a waterbody would not be listed as impaired until after a 
nutrient response or impact is observed, even if nitrogen and/or phosphorus 
concentrations exceed the relevant standard.  The Agency’s primary concern 
with this approach is that waiting for visible algal growth or an alteration in 
the biological community ensures that the designated use is already impaired 
before action is taken to reduce nitrogen and phosphorus loadings.  
(Emphasis added.)   

These statements directly reflect the positions taken by EPA Headquarters (and Region 

IV) in proposing and adopting numeric nutrient standards in Florida.  EPA has radically changed 

the scientific logic necessary for setting nutrient water quality criteria by now claiming if a 

nutrient could be limiting somewhere in the watershed, it must be controlled everywhere.  

Therefore, based on these letters, as well as other EPA actions across the country, it is clear that 

EPA Headquarters is seeking to impose a regulatory scheme that requires expensive nutrient 

reduction technology regardless of the actual environmental need.  In so doing, EPA appears to 

have chosen administrative convenience over the substantially more cost-effective approach of 

reducing nutrient loadings on a site-specific basis only when and where environmentally 

necessary.8  While Region I may not completely agree with EPA Headquarters’ one-size-fits-all 

approach, it has already begun to issue permits consistent with this framework (see Concord, 

NH, discussion in Attachment A).   

                                                           
8 EPA presentation to Science Advisory Board on Deriving Numeric Nutrient Water Quality Criteria.  September 9, 
2009. 
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C. Additional EPA Regulatory Considerations 

Beyond the specific scientific determinations that are rendered to decide whether and to 

what extent nutrient limits are necessary, NPDES permitting and TMDL development are also 

influenced by other general regulatory considerations.  While these issues are not only applicable 

to nutrients, these additional regulatory considerations can greatly influence whether and how 

permit limits are developed for nutrients.  Given the ambiguities in the legislation and the 

latitude afforded the states on these issues, states have chosen a variety of different strategies to 

carry out their permitting responsibilities under the Clean Water Act.  An overview of some of 

these important regulatory considerations is provided below.   

i. EPA’s Deference to Narrative Water Quality Standard Implementation Plans 

States are given the primary authority to develop and revise water quality standards for 

waterbodies within their jurisdiction.9  EPA is only granted authority to create or revise a water 

quality standard in limited circumstances:  if a State fails to meet its responsibilities under the 

CWA, EPA notifies that State that its standard is deficient and/or issues a formal determination 

that a new or revised standard is necessary.10  The States’ autonomy extends to both narrative 

and numeric water quality standards.  As discussed above, MassDEP has already promulgated a 

narrative water quality standard pertaining to nutrients.   

Narrative criteria, unlike their numeric counterparts, often do not fully delineate the 

conditions which constitute “harm” or the concentrations at which a violation is deemed to be 

present for a particular pollutant.  For that reason, numerous States have developed procedures 

that inform the public of the conditions which constitute use impairment such that pollutant 

                                                           
9 See 33 U.S.C. §1313 et. seq..  
10 See 33 U.S.C. §§ 303(a)(2), (b)(1) & (c)(4); 40 C.F.R. §§ 131.21 & 131.22; National Mining Association v. EPA, 
2011 U.S. Dist. LEXIS 3710, *6 (D.D.C. 2011).   
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limitations may be imposed to eliminate that impairment.  See 40 C.F.R. § 131.13 (“States may 

include in their State standards, policies generally affecting their application and 

implementation…”); Florida Public Interest Research Group Citizen Lobby, Inc. v. U.S. 

Environmental Protection Agency, 2007 U.S. Dist. LEXIS 84039 at *21-22 (N.D. Fla. Feb. 15, 

2007) (“[w]ithout a methodology . . . it is often impossible to determine the basis for or validity 

of the initial listing decisions.”); In the Matter of Travenol Laboratories, Inc., EPA NPDES 

Appeal No. 87-7, 3 E.A.D. 158, 162 (April 2, 1990) (“States may, subject to EPA approval, 

include policies in their State water quality standards affecting the application and 

implementation of those standards.”).11 

Importantly, the Clean Water Act and implementing regulations mandate that EPA must 

defer to the State’s interpretation of its water quality standard and that this interpretation has the 

force and effect of law.  See 40 C.F.R. § 122.44(d)(1)(vi)(A) (narrative criteria are translated into 

numeric criterion by using an “explicit state policy or regulation interpreting its narrative water 

quality criterion”); Kentucky Waterways Alliance v. Johnson, 540 F.3d 469, 493 n.1 (6th Cir. 

2008) (“In interpreting a state’s water quality standard, ambiguities must be resolved by 

‘consulting with the state and relying on authorized state interpretations’”) (concurring opinion 

of Judge Cook relied on by Court, 540 F.3d at 469).12  Even if the narrative implementation 

                                                           
11 U.S. Environmental Protection Agency, Water Quality Standards Handbook, Second Edition, EPA 823-9-94-005a 
(August 1994), available at http://water.epa.gov/scitech/swguidance/standards/handbook/index.cf, at 3-22 (“Where a 
State elects to supplement its narrative criterion with an accompanying implementing procedure, it must formally 
adopt such a procedure as a part of its water quality standards.  The procedure must be used by the State to calculate 
derived numeric criteria that will be used as the basis for all standards’ purposes, including the following:  
developing TMDLs, WLAs, and limits in NPDES permits . . . .”) (Emphasis added); id. at 3-22 (“To be consistent 
with the requirements of the Act, the State’s procedures to be applied to the narrative criterion must be submitted to 
EPA for review and approval, and will become a part of the State’s water quality standards.  (See 40 CFR 131.21 for 
further discussion.)”) (Emphasis added); id. at 3-24. 
12 Generally speaking, a State is the sole arbiter of its own regulations.  See United States Corp. v. Train, 556 F.2d 
822, 837-39 (7th Cir. 1977) (Federal courts and agencies are without authority to review the validity of requirements 
imposed under state law or in a state’s certification); In re J&L Specialty Products Corp., NPDES Appeal No. 92-22 
5 E.A.D. 31 at 81 (February 2, 1994) (The validity of a State policy or guidance document under State law is a 
matter “exclusively reserved to the State” and any challenge must be in a State proceeding.).  As an implementation 
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document has not been submitted to EPA for approval, EPA is required to effectuate the intent of 

the State when interpreting the narrative standard.  See American Paper Inst. v. EPA, 996 F.2d 

346, 351 (D.C. Cir. 1993) (“Of course, that does not mean that the language of a narrative 

criterion does not cabin the permit writer's authority at all; rather, it is an acknowledgement that 

the writer will have to engage in some kind of interpretation to determine what chemical-specific 

numeric criteria – and thus what effluent limitations – are most consistent with the state's intent 

as evinced in its generic standard.”).  Moreover, when formulating a water quality-based 

instream objective for a contaminant in a TMDL or NPDES permit (regardless of whether it is 

State or federally issued), the regulating agency is to base the target on the State’s “applicable 

water quality standard.”  See 40 C.F.R. §§ 130.7 (b)(3)&(4); see also Sierra Club, Inc. v. Leavitt, 

488 F.3d 904, 917 (11th Cir. 2007).  This mandate extends to all published state procedures or 

policies designed which specify how the narrative standard is to be interpreted with regard to a 

particular pollutant.  See Marathon Oil Co. v. Environmental Protection Agency, 830 F.2d 1346, 

1351-1352 (5th Cir. 1987) (EPA is merely an “interested observer” as to how a state interprets its 

WQS provisions).13   

In summary, MassDEP has sole authority to establish its narrative criteria and the 

procedures it uses to implement the criteria with respect to nutrients.  During the permitting and 

TMDL process, EPA is required by law to defer to MassDEP’s water quality standards and 

published implementation policies.  Thus, to the extent EPA wished to deviate from 

implementation guidance on MassDEP’s narrative standard with respect to nutrients, it would 

have to formally notify MassDEP that the narrative standard (and/or implementation guidance) is 
                                                                                                                                                                                           
guidance document certainly would evince the intent of MassDEP, whether approved by EPA or not, EPA would be 
bound to issue TMDLs and permits consistent with this intent.   
13 See also Defenders of Wildlife v. EPA, 415 F.3d 1121, 1127-28 (10th Cir. 2005) (holding that the EPA could rely 
on a state’s interpretation of an ambiguous water quality standard, so long as the EPA did not “effectively rewrite or 
amend” it).   
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insufficient or deficient and then submit its own approach for notice and public comment.  Thus, 

as an alternative to promulgating a formal numeric nutrient standard, MassDEP should consider 

developing guidance stating how it intends to interpret its narrative standard with respect to 

nutrients.  Although EPA might insist that the guidance be submitted to EPA and formally 

approved as a water quality standard, MassDEP is free to create a document explaining how it 

believes its existing state regulations should be interpreted.  As this document would certainly 

reflect MassDEP’s intent, EPA Region 1 would have a difficult time justifying a deviation from 

these procedures in subsequent permit issuances and TMDLs.   

ii. EPA Requiring States to Develop Narrative Criteria Implementation Guidance  

As discussed above, there are several benefits to MassDEP publishing the procedures it 

follows when interpreting its narrative standard for nutrients.  In the absence of numeric nutrient 

water quality standards, EPA is requiring other States to develop procedures to implement their 

narrative standard for nutrients.  For instance, in a letter sent from EPA Region V to the Illinois 

Environmental Protection Agency, EPA made the following request: 

EPA asks Illinois to establish procedures that it will use when making 
determinations relative to nutrient discharges and 35 Ill. Adm. Code 302.203, 
302.205, and 302.206, and to provide a draft of the procedures to EPA for review 
by April 15, 2011.   …  [W]e ask that the procedures identify the method that 
Illinois EPA will use to set effluent limits based on a numeric expression of the 35 
Ill. Adm. Code 302.203 criterion.   

Letter from T. Hyde, USEPA, Region V, to M. Willhite, Illinois EPA (January 21, 2011).  

So not only might it be in MassDEP’s own best interests to publish procedures for its narrative 

standard, but it might, in the short future, be something EPA requests MassDEP to develop 

anyway. 

In its letter to Illinois, EPA was less clear on the substantive components it would like to 

see in the requested procedures.  However, the Agency might be providing some clarity on this 
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issue in the near future.  In March, 2011, EPA announced that it was developing a guidance 

document aimed at “providing permitting authorities with tools needed to develop water quality-

based effluent limitations (WQBELs) and related National Pollutant Discharge Elimination 

System (NPDES) permit condition for nutrients.”  EPA’s announcement went on to say that the 

guidance document, once developed, will cover issues related to translating a narrative standard 

for nutrients, determining whether a discharge has a reasonable potential to exceed nutrient 

requirements, and developing WQBELs for nutrients.  If developed, the final document is 

expected in April/May, 2012.  For this reason, it is critical that MassDEP develop its narrative 

implementation procedures guidance document ahead of this publication.  Given the Agency’s 

promotion of nutrient criteria that are neither scientifically nor legally defensible, waiting for 

EPA to release this document would be ill-advised.  

iii. Implications of Broadly Classifying State Waters as Nutrient Impaired 

EPA’s suggested approach to numeric nutrient criteria will result in virtually all of New 

England’s lakes, rivers, and streams, downstream of urban and agricultural areas, being 

designated as CWA § 303(d) impaired waters.  Upon receiving this designation, the governing 

federal rules will limit State permitting and growth in these “impaired” watersheds.  Putting 

aside the scientific and technical appropriateness of these designations, MassDEP and Region I 

would suddenly be responsible for preparing TMDLs for all of these newly impaired waters.  

Properly promulgating TMDLs for hundreds of waters would be an extremely formidable task 

and, realistically, would take decades to complete.14  Because TMDLs will not be available to 

                                                           
14 Nutrient TMDLs require development of complex, mechanistic water quality models that characterize and assess 
the multiple factors that influence primary productivity.  In stream ecosystems, primary productivity is characterized 
by the growth of periphyton (an assemblage of diatoms and algae living on underwater surfaces).  Mechanistic 
models evaluating periphyton growth must consider, at a minimum, the availability of colonization sites, scouring 
flows, predation, shading, turbidity and water depth in addition to nutrient concentrations to evaluate primary 
productivity.  However, according to EPA’s Protocol for Developing Nutrient TMDLs (at 6-4; EPA 841-B-99-007), 
detailed predictive modeling of periphyton-dominated systems is limited by a poor understanding of their growth.  
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guide permit decisions for an extended period of time, pre-TMDL permitting of new and existing 

discharges will become a very important issue.  There are several federal rules applicable to this 

issue – 40 CFR 122.4(i) and 122.44(d) being the most notable.  Based on these rules, permitting 

agencies have been forced to take various case-by-case interim approaches (e.g., maintain status 

quo until TMDL is released, institute preliminary load reduction measures).  EPA, however, has 

been pushing for a more restrictive position on pre-TMDL permitting – permittees should meet 

instream water quality objectives as “end-of-pipe” limits pending TMDL development.  In most 

cases, it would be physically impossible for stormwater, agricultural, or municipal sources to 

meet this objective.  Therefore, given the vast number of waterbodies that will become impaired 

as a result of EPA’s approach to numeric criteria, it is paramount that MassDEP adopt a pre-

TMDL permitting approach that will avoid imposing severe economic and social ramifications 

on municipal and commercial operations across the state.  The following is a summary of the 

applicable regulations and the approaches various agencies have taken in interpreting these 

regulations.  

a. New Sources 

For new dischargers to impaired waters, the federal rules are fairly definitive on 

allowable pre-TMDL activities.  Simply put, more often than not, new discharges are not 

allowed.  As set forth in 40 C.F.R. § 122.4(i): 

No permit may be issued: … (i) To a new source or a new discharger, if the 
discharge from its construction or operation will cause or contribute to the 
violation of water quality standards... of this chapter.   

Although the regulation specifically sets forth an exception in situations where a TMDL 

has already been issued, it contains no similar exceptions for new dischargers to an impaired 

water without a TMDL in place.  However, some permitting agencies (and reviewing courts) 

have interpreted the “cause or contribute” requirement of the regulation to allow new facilities to 
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discharge to impaired water bodies without TMDLs, if those dischargers obtain enough offsets 

such that there is no net increase in existing loadings.  See, e.g., Arkansas v. Oklahoma, 503 U.S. 

91 (1992) (holding that agency could not categorically ban new discharges to impaired waters); 

In re City of Annandale, 731 N.W.2d 502 (Minn. 2007) (holding that agency could reasonably 

interpret 122.4(i) to allow a new discharge if sufficient offsets were instituted); but see Friends 

of the Wild Swan v. United States EPA, 74 Fed. Appx. 718 (9th Cir. 2003) (holding that district 

court could properly enjoin state from issuing permits to any new or expanding dischargers under 

122.4(i)).  For this reason, it is recommended that MassDEP develop a pre-TMDL permitting 

approach that would allow a new discharger to offset its contribution of a pollutant to an 

impaired water.15  As almost all Massachusetts waterbodies have ambient nutrient concentrations 

higher than the restrictive Gold Book criteria employed by EPA, failure to support such a pre-

TMDL policy would effectively serve as a moratorium on State growth. 

Once the TMDL is completed, 122.4(i) allows a new source of pollutants to be permitted 

if it is clear that other sources will be sufficiently reduced and provide capacity for the new 

source loading.  The 9th Circuit has indicated proof of assimilative capacity must be 

demonstrated, not presumed, to exist.  See Friends of Pinto Creek v. US EPA, 504 F.3d 1007 (9th 

Cir. 2007) (holding that a new source to an impaired water with a TMDL could not be permitted 

because the exceptions to 122.4(i) were not met).  The court disapproved of the permit at issue 

because there was no guarantee that the non-point source offsets would be implemented to create 

sufficient load allocations.16  Again, as the nutrient targets will be exceeded even by background 

                                                           
15 Even if new dischargers were allowed to seek offsets, the stringent instream nutrient concentrations suggested by 
EPA (0.1 mg/L TP limit under the Gold Book and 1.5 mg/L TN limit assumed using the Redfield Ratio) would 
make trading virtually impossible.  Essentially, there would be no “offsets” available to accommodate new growth.  
16 Environmental groups are now incorrectly citing the Friends of Pinto Creek decision for the position that new or 
expanding sources are categorically prohibited from discharging to impaired waters, with or without a TMDL.  But 
it should be noted that if the environmental groups’ position is adopted and “offsets” are not allowed under 40 CFR 
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concentrations in many settings, there is no available assimilative capacity and no new discharge 

could be added to these waters. 

b. Existing Sources 

Another regulation which is used to establish pre-TMDL permitting requirements is 40 

C.F.R. § 122.44(d).  This regulation sets forth a mechanistic step-wise framework for setting 

water quality-based effluent limitations (“WQBEL”), whether or not a TMDL has been adopted.  

WQBELs are established as “necessary to [a]chieve water quality standards established under 

Section 303 of the CWA.” 40 C.F.R. § 122.44(d)(1).  The trigger for initiating a WQBEL 

analysis is when a permitting authority determines that pollutants “are or may be discharged at a 

level which will cause, or have the reasonable potential to cause, or contribute to an excursion 

above any state water quality standard.” 40 C.F.R. § 122.44(d)(1)(i).  Although the regulations 

clearly require that an effluent limit must be assigned to dischargers that are deemed to cause or 

contribute to an exceedance of a state water quality standard, 122.44(d) is silent on what permit 

limits apply in situations when TMDL development is pending.17   

Recognizing (1) the number of existing dischargers to impaired waters across the 

country, (2) the practical impact of prohibiting these discharges, and (3) the potential for 

subsequently promulgated TMDLs to further modify interim limitations, State permitting 

agencies have generally interpreted 122.44(d) to allow an existing discharger to maintain its 
                                                                                                                                                                                           
122.4(i) (either before or after TMDL development), the possibility of a new or expanding source is, for all practical 
purposes, eliminated until full standards compliance is achieved by other existing sources.  
17 Specifically, there is no discussion on (1) the timing of developing such WQBELs; (2) whether the 303(d) process 
may be employed for the development of final WQBELs; (3) the ability of the state to set interim limitations; or (4) 
the State’s ability to impose a permit prohibition absent the availability of the final WQBEL.  EPA was also quite 
clear that 40 C.F.R. § 122.44(d) did not mandate a particular approach for WQBEL development and States may 
adopt appropriate procedures themselves.  54 Fed. Reg. at 23879 (“Subparagraph (vii) does not prescribe detailed 
procedures for developing water quality-based effluent limits. Rather, the regulation prescribes minimum 
requirements for developing water quality-based effluent limits, and at the same time, gives the permitting authority 
the flexibility to determine the appropriate procedures for developing water quality-based effluent limits.”) 
(Emphasis added.)   
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current load contribution until a TMDL is created.  See also In the Matter of the Alexandria Lake 

Area Sanitary District, 763 N.W.2d 303 (Minn. 2009); Comm. for a Better Env’t v. State Water 

Resources Control Board, 109 Cal. App. 4th 1089 (Cal. Ct. App. 2003).  

Despite current State agency practice and the uncertain language of the controlling 

regulations, EPA has recently recommended a more restrictive approach to pre-TMDL 

permitting.  When asked whether 122.44(d) required that a state impose end-of-pipe limits on all 

existing dischargers to impaired streams, an EPA Assistant Administrator stated that “there are a 

number of ways to issue permits for discharges to impaired waters.”  He then specifically 

identified the following options: (1) “permits may be issued… for discharges that do not contain 

the pollutant causing the impairment,” (2) “permits may be issued with…end-of-pipe limits,” and 

(3) permits may be issued “where it is demonstrated that other pollutant source reductions will 

offset the discharge.”  The letter then concluded by saying that “irrespective of the attainment 

status of the receiving water body… the State must establish effluent limitations or other permit 

controls as stringent as necessary to meet the applicable water quality standards.”  Letter from 

Benjamin Grumbles, EPA Headquarters, to Hon. Norm Coleman, U.S. Senate (August 29, 2005).   

These EPA statements deviate substantially from the “status quo” interpretation being 

used by permitting agencies across the country and accepted by various courts.18   Even so, if 

numeric standards are developed according to EPA’s approach, the Agency will then expect 

                                                           
18 EPA’s recent statements also stand in contrast to past statements made by the Agency.  Specifically, EPA sought 
to adopt interim permitting requirements pending TMDL/WQBEL completion for a subcategory of existing sources 
– “large new and significantly expanding discharges.” (64 Fed. Reg. at 46068.)  In this proposal, EPA noted that “it 
might be very disruptive to existing dischargers if they were required to offset their discharge before a TMDL is 
established only to possibly receive different permit limits and conditions once wasteload allocations and a margin 
of safety are established in a TMDL.  EPA seeks to avoid these disruptions if possible.”  In 2000, EPA withdrew 
that proposal, finding it to be “simply unworkable.”  (65 Fed. Reg. at 43640.)  If EPA had intended for the original 
regulation to mandate stringent pre-TMDL permitting limits to existing dischargers causing or contributing to an 
existing impairment, it certainly would not have proposed to adopt interim permitting requirements to a subcategory 
of these existing sources.  
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existing discharges to impaired waterbodies to meet the numeric criteria as an “end-of-pipe” 

limit pending TMDL development.  This end-of-pipe limit would extend to facilities that are 

merely attempting to renew existing permits, including municipal stormwater (MS4) permits.19  

As a result, individual dischargers would have to present their cases for Discharger Specific 

Variances (“DSV”).  Such a DSV application includes an alternatives analysis of all means to be 

in compliance, including termination of the discharge.  The application includes selection of the 

highest degree of protection of the use as interim technology measures, if full attainment is not 

feasible.  It is possible that these interim protection measures include nonpoint source offsets by 

point sources. 

As this review demonstrates, pre-TMDL permitting is clearly an unresolved area of the 

NPDES program.  Regional and State permitting approaches are varied and differ dramatically 

with suggested interpretation from EPA Headquarters.  Similarly, courts asked to review the 

issue have reached a handful of different conclusions.  For instance, some courts have held that 

122.4(i) is clear and, thus, prohibit new dischargers to impaired waters unless there is a TMDL.  

However, the Annandale case found the regulation to be ambiguous and allowed the new 

discharge, if an offset was provided.  Similarly, most courts seem to agree that 122.44(d) is 

ambiguous and, at a minimum, existing dischargers should be allowed to maintain performance 

in pre-TMDL situations.  However, EPA Headquarters has decided that permits should not be 

renewed unless substantially more restrictive limitations are applied.  How MassDEP intends on 

addressing these various circumstances will have a huge impact on the financial resources of 

municipalities throughout the State.   

                                                           
19 Nutrient TMDLs recently adopted by EPA Region 3, and currently under legal challenge, established restrictive 
wasteload allocations for MS4s (requiring up to a 90% reduction in TP loads).  See, for example, Nutrient TMDL in 
Goose Creek Watershed, PA. USEPA Region III. June 30, 2008.  Available at: 
http://www.epa.gov/reg3wapd/tmdl/pa_tmdl/GooseCreekNutrient/GooseCreekReport.pdf.   

http://www.epa.gov/reg3wapd/tmdl/pa_tmdl/GooseCreekNutrient/GooseCreekReport.pdf
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Moreover, the science behind the mitigation of cultural eutrophication based on nutrient 

criteria includes a significant amount of uncertainty, and the cost associated with nutrient 

reduction at POTWs is significant.  Given these uncertainties and costs, it would be appropriate 

to approach restoration efforts in a progressive manner utilizing long-term schedules of 

compliance to implement nutrient objectives.  This approach would allow for the collection of 

additional data to refine the assessment of use restoration requirements.   

iv. Considerations for Waterbodies Primarily Impaired Due to Non-Point Sources 

Regardless of the scientific and legal legitimacy of declaring a waterbody impaired, 

another area of concern is how to regulate point source dischargers discharging to waters that are 

impaired primarily due to non-point source contributions.  In these situations, imposing stringent 

reduction requirements on point sources is not expected to restore designated uses and may have 

no demonstrable benefit at all.  Moreover, the additional treatment needed to meet the stringent 

limits may impose other negative effects on the environment (e.g., increased energy 

consumption, chemical usage, sludge generation, and air emissions).  Therefore, in these 

situations, MassDEP should also consider alternative approaches.  As pollutant load reductions 

from non-point sources are necessary to achieve use protection and, at times, may be achieved at 

a fraction of the point source reduction cost, establishing a program for targeted nonpoint 

reduction represents the most economical and effective way of restoring designated uses in 

nutrient-impaired waters.  Where available and economical, these controls could be funded by 

point sources, through a trading agreement, as a means of complying with a wasteload allocation 

in lieu of installing additional treatment facilities. 

This situation recently arose in Great Bay, NH.  This estuarine waterbody was declared to 

be nitrogen impaired by the New Hampshire Department of Environmental Services (NHDES).  
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Although the impairments attributed to total nitrogen (TN) were well-documented in the Bay, it 

was also acknowledged that point sources (primarily wastewater treatment facilities) represented 

only 19% of the TN load entering the Bay.  Regardless of this relative disparity in contribution, 

EPA Region 1 began issuing permits which required all point sources to meet TN limits based on 

“limits of technology” (3 mg/L monthly average).  Not surprisingly, the Region received 

numerous comments on the misallocation of resources and the futility associated with the 

proposed approach.  As a result of these comments, it appears that the Region is now backing off 

this point source-centered approach in favor of more reasonable limits (8 mg/L TN) and a 

nonpoint source reduction scheme implemented by NHDES. 

As EPA has minimal authority to regulate nonpoint source water pollution, it is 

recommended that MassDEP develop a “fair apportionment” policy for restoring waterbodies 

that are dominated by nonpoint sources of nutrient pollution.  This policy would focus load 

reduction efforts on non-point sources as well as NPDES permit holders and better distribute the 

responsibility for mitigating the effects of excessive nutrient loads.  This “fair apportionment” 

policy should also include a pollutant trading program that would allow watersheds to find cost-

effective measures to meet load reduction targets.   

D. Recommendations for Coalition and MassDEP 

As discussed above, there are significant differences in opinion between EPA and the 

States concerning appropriate approaches to developing and implementing numeric nutrient 

criteria.  How these differences are resolved will have significant long-term economic 

ramifications for the State.  In an effort to ensure that the criteria developed are scientifically 

defensible and nutrient control is effective in restoring impaired uses, the following 

recommendations are presented for consideration.   
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1. If MassDEP decides to publish numeric criteria for nutrients, these criteria should be 

developed in a manner that fully reflects the factors influencing the relationship between 

nutrients and cultural eutrophication.  As elevated nutrient concentrations are, in many cases, 

not enough to cause impairment to a waterbody, regulating nutrients in these waters is an 

unnecessary expenditure of valuable fiscal resources and would produce no demonstrable 

environmental benefit.  Specifically, the criteria should be based on the following: 

• Given the numerous site-specific factors influencing the expression of cultural 

eutrophication, water quality nutrient objectives should be tied to a demonstration that the 

nutrient of concern is causing or expected to cause use impairment (e.g., excessive plant 

growth beyond what would be expected under natural conditions) consistent with cultural 

eutrophication.   

• Any development of numeric nutrient criteria by the Department should address the 

SAB’s April, 2010, recommendations on the identification and consideration of 

confounding factors in setting nutrient objectives.  As such, numeric nutrient criteria 

development should be based on a weight-of-evidence approach that quantifies and 

reduces uncertainty to ensure that nutrient control has the desired effect of restoring 

designated uses.  Such an approach will minimize the potential for identifying a use-

attaining waterbody as impaired but will likely result in criteria for multiple classes of 

waters based on the significance of the identified confounding factors.   

• The criteria should also reflect the fact that, generally, to the extent nutrients are causing 

impairments in a waterbody, either phosphorus or nitrogen is causing the impairment but 

usually not both.  As most waterbodies regulated by MassDEP are fresh waters, 

imposition of statewide TN criteria is typically not necessary to attain the designated uses 



 

27 
 

in most of these waters.  To the extent TN standards/limits are needed to ensure 

protection of marine or estuarine waterbodies, they should be developed as site-specific 

standards or as part of a TMDL or other well-documented scientific assessment.   

• Numeric nutrient criteria are developed to ensure use attainment for specific waterbody 

types (i.e., streams, lakes, estuaries) and classes.  A numeric criterion for a downstream 

waterbody that is more stringent than the criterion for the upstream water is irrelevant to 

the protection of the upstream waterbody and should not be applied to the upstream 

waterbody.  In the event that an upstream waterbody is in compliance with its numeric 

nutrient criterion but the nutrient load causes an impairment of the downstream 

waterbody, a TMDL will serve as the vehicle to address the downstream impairment.   

2. Pending MassDEP’s development of numeric nutrient criteria for the State’s waters, it should 

instead publish guidance informing the public (and EPA) of the methodology by which 

MassDEP interprets its State narrative standard with respect to nutrients.  These procedures 

would outline the same points made above.  Once developed, the guidance would be 

submitted to EPA Region 1 as part of the triennial WQS review or as notice regarding the 

state’s interpretation of existing narrative criteria to be followed in the future.   

3. MassDEP should clarify that when developing permit limits and/or TMDL objectives for 

nutrients, the limits imposed should be temporally consistent with the mechanistic interaction 

between the nutrient and the response variable.  Specifically, this clarification would note 

that the 7Q10 flow should not be used to develop a limit that is based on a growing season or 

longer-term average.  

4. The MassDEP should adopt a State policy on pre-TMDL permitting, for waters shown to be 

impaired, that would maintain the status quo of existing dischargers (or impose a moderate 
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“technology-based” reduction) and thereby prevent growth moratoriums until a final TMDL 

can be developed.  This policy would allow for increased flows and new permits to be issued 

as long as an overall increase in the pollutant load does not occur upstream of the impaired 

water. 

5. MassDEP needs to develop a State policy regarding the apportionment of loads for 

waterbodies primarily impaired by non-point sources that will utilize pollutant trading 

programs for implementing more cost-effective load reduction measures.  A pollutant trading 

program would also enable new facilities to be permitted pending TMDL completion. 

6. MassDEP needs to clarify that long-term schedules of compliance will be allowed in 

implementing the nutrient objectives.  Such schedules will (a) allow for the collection of 

additional data to refine criteria application, (b) study whether nutrient impairments are 

occurring and would be controllable, (c) and provide for the most cost-effective and 

sustainable approach to reducing nutrient loads from a wide range of point and nonpoint 

sources.   

3. BACTERIAL STANDARDS AND IMPLEMENTATION 

A. Background 

The Massachusetts Surface Water Quality Standards (314 CMR 4.00) establish instream 

requirements for bacterial contamination (i.e., total coliforms, fecal coliforms, Escherichia coli, 

and/or enterococci) for its various classes of Inland and Coastal and Marine waters (see 314 

CMR 4.05 (3)(a)4 (Class A), (3)(b)4 (Class B), (3)(c)4 (Class C), (4)(a)4 (Class SA), (4)(b)4 

(Class SB), and (4)(c)4 (Class SC)).  With regard to the recreational use of these waters, the 

criteria specify a not to exceed single sample maximum as well as a geometric mean and set 
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alternative criteria for primary and secondary contact recreational uses.  For example, in Class B 

waters, an E. coli geometric mean of 126 colonies/100 mL (based on the five most recent 

samples taken during the same bathing season) and a single sample maximum of 235 

colonies/100 mL is required at bathing beaches during the bathing season.  For non-bathing 

beach waters and, during the non-bathing season, for waters at bathing beaches, an E. coli 

geometric mean of 126 colonies/100 mL (within the most recent six months) and a single sample 

maximum of 235 colonies/100 mL are required.  In Class SB waters, the bacterial criteria for 

bathing beaches include a geometric mean of 35 enterococci colonies/100 mL and a single 

sample maximum of 104 enterococci colonies/100 mL.   

In establishing water quality-based effluent limitations, the Department is required to 

assure attainment and maintenance of the applicable water quality standards with consideration 

for the attainment and maintenance of beneficial uses in downstream waters (314 CMR 3.11(3)), 

including attainment of average and daily maximum objectives.  This consideration may include 

recognition of a mixing zone as authorized under 314 CMR 4.03(2).  However, recent actions by 

EPA have cast doubt on whether mixing zones may be authorized for bacterial contaminants, 

thereby forcing bacteria standards compliance “end-of-pipe” for all point sources.  In response to 

questions recently posed by Senator Grassley of Iowa,20 EPA referred to a 2008 memorandum21 

indicating that mixing zones allowing for elevated levels of bacteria in rivers and streams 

designated for primary contact recreation are inconsistent with the designated use and should not 

be permitted for point sources, including stormwater and CSOs.  EPA has stated that end-of-pipe 

limitations are necessary in this instance.  Another state, Missouri, has the 2008 Memorandum 

                                                           
20  Letter from Nancy Stoner, Acting Assistant Administrator, to the Honorable Charles E. Grassley. June 30, 2011.  
Response to Questions Posed by the Iowa Water Environment Association.   
21 Memorandum from Ephraim King to William Spratlin. November 12, 2008.  Initial Zones of Dilution for Bacteria 
in Rivers and Streams Designated for Primary Contact Recreation.  (“King Memorandum”) 
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posted on its website22 and cites the memorandum as the basis for not allowing mixing zones for 

bacterial contaminants.  EPA also objected to Portland, OR permits that allowed mixing zones 

for CSO discharges.   

In 2002, prior to adoption of the E. coli water quality standards, MassDEP developed a 

bacteria TMDL for the Shawsheen River Basin23 that employed a similar approach.  This TMDL 

established point-source (including urban stormwater runoff MS4s) and nonpoint-source 

allocations for fecal coliforms set equal to the water quality standard in place at the time (i.e., 

geometric mean ≤ 200 organisms/100 mL; no more than 10% of samples > 400 organisms/100 

mL).  The TMDL defended this approach by claiming that prohibiting mixing provided an 

implicit margin of safety for the TMDL.   

More recently, for a State adjacent to Massachusetts, a Statewide Total Maximum Daily 

Load (TMDL) for Bacteria Impaired Waters was prepared by the New Hampshire DES 

(September, 2010) to address bacteriological designated use impairments in 379 waterbody 

segments.  This TMDL, approved by the US EPA Region 1, set concentration-based endpoints 

equal to the New Hampshire water quality criteria for bacteria, without any allowance for 

dilution.  The New Hampshire bacterial water quality criteria, now being applied as end of pipe 

limits, are similar to those used in Massachusetts.  Finally, we note that the Fact Sheet with the 

draft permit for the Leicester Water Supply District (Leicester, MA) states that mixing zones for 

bacteria are not allowed based on both MassDEP and EPA guidance.   

The concentration-based endpoints identified in the New Hampshire TMDL apply to all 

point sources, including CSOs and stormwater discharges, and non-point sources.  The rationale 

                                                           
22 http://www.dnr.mo.gov/env/wpp/docs/epa-mixing-zone-memo.pdf. 
23 Bacteria TMDL for the Shawsheen River Basin. Report MA83-01-2002-24. Massachusetts Department of 
Environmental Protection. August 2002. Available at: http://www.mass.gov/dep/brp/wm/wmpubs.htm.   

http://www.dnr.mo.gov/env/wpp/docs/epa-mixing-zone-memo.pdf
http://www.mass.gov/dep/brp/wm/wmpubs.htm
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presented in the TMDL for not accounting for dilution indicates that this approach provides an 

implicit margin of safety.   

“[S]etting all sources less than or equal to the bacteria criteria is conservative 
because it does not account for mixing or dilution in the receiving water.  In 
addition, the methodology assumes no losses of bacteria due to settling or die-off, 
which are known to take place in surface waters.”   

While such an approach is “consistent” with prior State actions and recent EPA 

statements, and ensures compliance with water quality standards, there is no consideration given 

to how conservative the “no mixing allowance” TMDL is relative to a more reasoned approach.  

Moreover, it says nothing about the cost to implement such an approach.   

B. Historical Perspective on Bacterial Mixing Zones 

Prior to the development of the King Memorandum, EPA repeatedly informed the States 

and the public that bacteria mixing zones could be utilized in waters designated for whole body 

contact recreation, under certain circumstances pursuant to State policies.  EPA has never issued 

a formal regulatory statement or rulemaking prohibiting States from using mixing zones for 

bacteria.  To the contrary, the expressed language of the federal rules defers to State policies for 

mixing zone decisions.  See 40 C.F.R. § 131.13; In the Matter of Star-Kist Caribe, Inc., 3 EAD 

172 (Apr. 16, 1990) (“Just how stringent such limitations are, or whether limited forms of relief 

such as variances, mixing zones, and compliance schedules should be granted are purely matters 

of state law, which EPA has no authority to override.”) (Emphasis added).24   

In promulgating regulations under the 2004 BEACH Act, EPA stated:  

EPA appreciates the concerns of commentators regarding human health risks of exposure 
to fecal contamination within mixing zones.  However, EPA has determined that the 
Agency’s existing guidance provides sufficient direction to permitting authorities as they 

                                                           
24 See also 1991 Technical Support Document For Water Quality-based Toxics Control: RESPONSIVENESS 
SUMMARY, U.S. Environmental Protection Agency, EPA-833-5-91-100, at 6 (“The TSD continues to note that 
EPA regulations allow mixing zones at the discretion of the State.”).  
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implement State or Territorial mixing zone policies.  EPA’s Water Quality Standards 
Handbook: Second Edition (EPA-823-B-94-005a, August 1994) as well as EPA’s 
Technical Support Document for Water Quality Based Toxics Control (EPA-505-2-90-
001, March 1991) advise against the use of mixing zones where the location may pose a 
significant health risk.  These documents stress the importance of determining the 
appropriate placement and size of mixing zones depending on potential effects to human 
health and the environment.  As a result, EPA is not prohibiting the application of mixing 
zones in the final rule in cases where they would be allowed under existing state and 
territorial programs.   
 

69 Fed. Reg. 67218, 67229 (November 16, 2004) (Emphasis added).25   

Similarly, in a published document concerning the interplay between long-term CSO 

planning and water quality standards, EPA recommended applying bacteria standards “at the 

beach or at a point of contact rather than at the end-of-pipe” and prohibiting mixing zones only 

for “known contact recreation areas.”26 Moreover, where EPA has determined that mixing zones 

should not be allowed in calculating permit limits, it has undertaken rulemaking in the past.27  

Finally, EPA objection letters, issued prior to distribution of the King Memorandum, specifically 

considered the public health risk associated with the contemplated bacteria mixing zones, as 

opposed to creating a de facto prohibition on bacteria mixing zones in fresh waters designated 

for body contact recreation.28 

Thus, the King Memorandum represents a dramatic deviation from EPA’s historical and 

published interpretation of 40 C.F.R. § 131.13 regarding the ability of states to permit bacteria 

mixing zones.  While EPA possesses the ability to revise its longstanding regulatory 

interpretation, consistent with the scope of the CWA, it may only do so in accordance with 

                                                           
25 See 2004 Response to Comments for the Water Quality Standards for Coastal and Great Lakes Recreation Waters 
Rule, U.S. Environmental Protection Agency, EPA-HQ-OW-2004-0010-0372, at 193-94.  
26 Guidance: Coordinating CSO Long-Term Planning with Water Quality Standard Reviews, U.S. Environmental 
Protection Agency, EPA-833-R-01-002, at 5, 18 (July 31, 2001); see also May 2002 Draft Implementation Guidance 
for Ambient Water Quality Criteria for Bacteria, U.S. Environmental Protection Agency, EPA-823-B-02-003, at 11.  
27 63 Fed. Reg. 20107 (Apr. 23, 1998) (banning bioacummulative pollutant mixing zones under 40 C.F.R. Part 132); 
see also American Iron & Steel Inst. (AISI) v. EPA, 115 F.3d 979 (D.C. Cir. 1997).  
28 See Aug. 15, 2008, Interim Objection to St. Charles Missouri River Wastewater Treatment Facility, referenced at 
EPA MSJ Memo. at 5 (attached as Exhibit 1).   
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Administrative Procedures Act (APA) rulemaking procedures.29  It would appear that EPA 

revised its interpretation informally to avoid the procedural burdens of APA rulemaking and the 

CWA’s requirement that such objections to state water quality standard policies must be 

formally raised.  See CWA § 303(a)(3)(c).  Clearly, revising a longstanding CWA interpretation 

from “E. coli mixing zones are permissible” to “E. coli mixing zones are prohibited” without 

rulemaking or any public participation whatsoever constitutes illegal administrative practice 

which MassDEP need not follow.30   

C. Applicability of Single Sample Maximum Criteria for Bacteria 

The MassDEP water quality standards for bacteria are not based upon the latest EPA 

information and may unnecessarily subject Massachusetts cities to excessive costs and liability 

regarding compliance with wet-weather related issues.  This has major ramifications for 

intermittent wet weather discharges such as MS4s and CSOs.  The freshwater E. coli criteria 

provide that sample maximums in excess of 235 colonies/100 ml of water represent an 

                                                           
29 As the D.C Circuit explained, “once an agency gives its regulation an interpretation, it can only change that 
interpretation as it would formally modify the regulation itself: through the process of notice and comment 
rulemaking.”  Paralyzed Veterans of America v. D.C. Arena, 117 F.3d 579, 586 (D.C. Cir. 1997).  Stated differently, 
an interpretation of a legislative rule “cannot be modified without the notice and comment procedure that would be 
required to change the underlying regulation – otherwise, an agency could easily evade notice and comment 
requirements by amending a rule under the guise of reinterpreting it.”  Molycorp, Inc. v. EPA, 197 F.3d 543, 546 
(D.C. Cir. 1999).  
30 See 5 U.S.C. § 552 (a)(1)(D) (“Each agency shall separately state and currently publish in the Federal Register for 
the guidance of the public: … substantive rules of general applicability adopted as authorized by law, and statements 
of general policy or interpretations of general applicability formulated and adopted by the agency…”); see also 
Appalachian Power Co. v. EPA, 208 F.3d 1015 (D.C. Cir. 2000) (circuit court setting aside unlawful agency activity 
not published in the Federal Register on finding that certain guidance provisions should have been subject to the 
rulemaking procedures required under federal law); CropLife Am. v. EPA, 329 F.3d 876 (D.C. Cir. 2003) (circuit 
court setting aside unlawful agency activity on finding that directive regarding use of third-party human studies on 
effects of pesticides constituted a regulation rather than a policy statement and EPA was required to follow notice 
and comment procedures set forth in Federal Food, Drug and Cosmetic Act); GE v. EPA, 290 F.3d 377 (D.C. Cir. 
2002) (circuit court vacating unlawful agency activity on finding that EPA's guidance document was a “rule” within 
the meaning the Toxic Substances Control Act and the agency failed to publish a notice in the Federal Register and 
give interested parties an opportunity to comment). 
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exceedance of the water quality standard for Class A (314 CMR 4.05(3)(a)4) and Class B (314 

CMR 4.05(3)(b)4) waters.  Class SA (314 CMR 4.05(4)(a)4) and Class SB (314 CMR 

4.05(4)(b)4) waters set single sample maximum criteria for enterococci at 104 colonies per 100 

mL in these marine waters.  The Administrative Code also provides a geometric mean E. coli 

criterion of 126 colonies/100 ml for fresh waters and a geometric mean enterococci criterion of 

35 colonies/100 mL for marine waters.  The sample maximum standards are significantly more 

conservative than the most recent EPA criteria for bacteria.  The EPA criteria relate the risk of 

illness to appropriate averaging periods for application of the water quality criteria (e.g., 30-day 

geometric average; daily maximum provisions only apply in bathing beach areas).  By setting 

single sample maximum water quality criteria in all Class B and Class SB waters, CSO and MS4 

discharges may be required to achieve high levels of disinfection in areas where contact 

recreation is less likely and the risk of illness is greatly reduced in comparison with the 

underlying basis for the criteria.31  Moreover, such disinfection requirements will be required 

under worst-case storm events when contact recreation is unlikely and the cost of disinfection is 

greatly elevated.   

i. Regulatory Flexibility 

The criteria for bacteria specified in 314 CMR 4.05 are the same criteria developed by 

EPA under the 2004 Beach Environmental Assessment and Coastal Health (BEACH) Act, which 

are identical to EPA’s 1986 ambient water quality criteria for bacteria.  See 69 Fed. Reg. 67218 

et. seq., November 16, 2004.  These criteria were established to provide public health protection 

equivalent to the existing fecal coliform water quality objectives (0.8% risk in freshwater and 

1.9% risk in marine waters of gastrointestinal illness to swimmers from the inadvertent ingestion 
                                                           
31 314 CMR 4.06 (1)(d)(11) allows for partial use, B(CSO) and SB(CSO) classification for waters that are 
occasionally subject to short-term impairment of swimming and other recreational uses due to untreated CSO 
discharges.  
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of 100 ml of water through body contact recreation) originally recommended by EPA in 1986.  

See id. at 67220, 67233.   

The 1986 water quality criteria for bacteria provided geometric mean density criteria for 

freshwater enterococci (33/100 mL), freshwater E. coli (126/100 mL), and marine enterococci 

(35/100 mL), as well as four different single sample maximum values for each criterion.  As 

indicated above, the MassDEP has adopted the freshwater E. coli and marine enterococci water 

quality standards.  The single sample maximum values presented in the 1986 criteria and in the 

BEACH Act represent a continuum along a statistical distribution, for a standard deviation of 0.4 

in freshwater and a standard deviation of 0.7 in marine waters, that was developed to provide 

public health officials with a tool for making informed decisions to open or close beaches based 

on a limited amount of data.  That continuum for each criterion was defined as:  

E. coli (freshwater) 
( )PZ

PSSM 4.0)126(log1010 +=  [1a] 

Enterococci (marine waters) 
( )PZ

PSSM 7.0)35(log1010 +=  [1b] 

where:  

 SSMP =  single sample maximum allowable density for indicated probability, P 

 ZP =  factor determined from areas under normal probability curve for the assumed 
level of probability, P 

 P = level of probability 

The single sample maximums in 314 CMR 4.05 only identify the bacteria concentrations 

associated with the 75th percentile of the distribution identified by EPA.  As noted by EPA, 

application of the SSM values to generate daily maximum limitations in an NPDES permit is not 

intended because it would result in regulating E. coli or enterococci in a manner far more 

restrictive than intended by the water quality standard:  
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Other than in the beach notification and closure decision context, the geometric mean is 
the more relevant value for ensuring that appropriate actions are taken to protect and 
improve water quality because it is a more reliable measure, being less subject to random 
variation, and more directly linked to the underlying studies on which the 1986 bacteria 
criteria were based.   

69 Fed. Reg. 67224 (Nov. 16, 2004). 

The single sample maximum values in the 1986 bacteria criteria were not developed as 
acute criteria; rather they were developed as a statistical construction to allow decision 
makers to make informed decisions to open or close beaches on small data sets … single 
sample maximums were not designed to provide a further reduction in the design illness 
level provided for by the geometric mean criterion … Based on the derivation of the 
single sample maximums as percentiles of a distribution around the geometric mean, 
using the single sample maximums as values not to be surpassed for all Clean Water Act 
applications, even when the data set is large, could impart a level of protection much 
more stringent than intended by the 1986 bacteria criteria document.   

69 Fed. Reg. 67225 (Nov. 16, 2004). 

If the single sample maximum is used as a not to exceed value, as it is in the existing 

MassDEP criteria, it would impose a level of protection far more stringent than that intended by 

EPA.  For example, EPA typically uses the 99th percentile of a distribution (ZP = 2.326) to 

assess compliance with regulatory maximums.  Equation [1a] may be used to back calculate the 

actual geometric mean needed to keep a receiving water concentration below the E. coli 

maximum value of 235 colonies/100 ml, assuming the same standard deviation (0.4) employed 

by EPA in deriving the national criteria.  For this case, the corresponding geometric mean is 28 

colonies/100 ml.  This geometric mean is far more stringent than the level of protection provided 

by the actual geometric mean criterion – 126 colonies/100 ml.  Similarly, for enterococci, the 

maximum concentration of 104 colonies/100 mL is equivalent to a corresponding geometric 

mean of 2.4 colonies/100 mL while the actual geometric mean criterion is 35 colonies/100 mL.   

The geometric mean indicator density for E. coli in fresh water and enterococci in marine 

waters are based on Equation [2a] and Equation [2b], respectively.  See 69 Fed. Reg. 67221, 

November 16, 2004.   
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Freshwater 
( ) 40.9/74.1110. += IcoliE  [2a] 

Marine waters 
( ) 17.12/20.010 −= IiEnterococc  [2b] 

where:  

 E. coli =  geometric mean E. coli density (colonies/100 ml) 

 Enterococci =  geometric mean Enterococci density (colonies/100 ml) 

 I = illness rate per 1,000 people 

Solving Equation [2a] for a geometric mean of 28 colonies per 100 ml yields an illness 

rate of 1.8 per 1000 people.  This level of protection is >300% greater than the acceptable 

swimming-associated gastroenteritis rate (8 per 1,000 people) targeted by EPA.  Similarly, 

solving Equation [2b] for a geometric mean of 2.4 colonies per 100 mL yields an illness rate of 

4.9 per 1,000 people.  This represents a level of protection approximately 300% greater than the 

target rate of 19 per 1,000 people, assuming application of the criteria as a daily maximum is 

appropriate at all.   

As demonstrated above, the current MassDEP water quality standard is much more 

restrictive than intended by the science underlying the EPA standard, without any rationale 

supporting the more restrictive requirements.  EPA’s guidance on coordinating CSO 

requirements with water quality standards32 does not support such an approach and makes 

recommendations for reconciling the two requirements.  In providing this guidance, EPA 

intended that States integrate water quality standards reviews, implementation of high-priority 

CSO controls, and development of Long Term Control Plans that support attainment of water 

quality standards without causing substantial and widespread economic and social impacts.  This 

                                                           
32  Guidance: Coordinating CSO Long-Term Planning with Water Quality Standards Reviews (CSO Guidance).  
2001.  EPA-833-R-01-002.  
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integration would include a review of State water quality standards and revision as appropriate to 

ensure that the applicable water quality standards are attainable.  The guidance notes that, 

depending upon the CSO impacts, possible water quality standard revisions could include:  

1. Applying the Ambient Water Quality Criteria for Bacteria – 1986 (i.e. E. coli or 
enterococci) at the beach or at the point of contact rather than at the end-of-pipe or at the 
edge of the mixing zone where permits may require compliance with other criteria;  

2. Segmenting the water body to preserve recreation in areas where it actually occurs; 
and/or 

3. Revising the use by creating subclasses to recognize intermittent exceedances of 
bacteriological criteria.   

(CSO Guidance at 5.) 

D. Recommendations for Bacterial Criteria Updates 

As discussed above, the MassDEP E. coli and enterococci water quality standards include 

single sample maximum bacterial concentrations that were originally developed by EPA as a 

means for informing public health decisions regarding beach closures based on limited data.  

These maximum concentrations were not intended to serve as criteria for development of 

NPDES permit limits.  In recognition of the basis for the SSM, several States, including New 

Jersey and Iowa, have dropped the single sample maximum criterion from their water quality 

standards.  Whether or not the single sample maximum criteria are deleted from the regulations, 

bacterial water quality criteria should not be applied as end-of-pipe effluent limits if such limits 

result in a requirement that is significantly more protective than the national water quality 

standard.  This situation could be easily rectified by authorizing bacterial mixing zones and 

considering exposure at the point of contact (i.e., bathing beaches) for bacterial contaminants.  

Based on these considerations, the following recommendations are presented for consideration.   

• Consistent with the scientific basis upon which EPA developed its 1986 Ambient Water 

Quality Criteria for Bacteria and the 2004 BEACH Act, the single sample maximum criteria 



 

39 
 

specified in 314 CMR 4.05 should be deleted and the single sample maximum concentrations 

should be specified only for beach closure decisions.   

• The State should confirm that bacterial mixing zones are allowed for intermittent, wet 

weather-related discharges where information confirms that a significant impact on 

recreational use is not likely to occur.   

4. METALS WATER QUALITY STANDARDS AND IMPLEMENTATION 

The MassDEP water quality standards for copper and aluminum presume that these 

metals are primarily present in the toxic form capable of causing aquatic life use impairments, 

but this is not usually the case.  As a consequence, water quality-based effluent limits are 

developed that impose restrictive limits where such limits are not usually required to protect 

aquatic life uses.  The evaluation presented below describes the manner in which the MassDEP 

and/or EPA currently implement these criteria, and the scientific basis illustrating that the current 

approach is misplaced and should be updated.  Recommendations on how to rectify this situation 

are subsequently provided.   

A. Background 

The Massachusetts Surface Water Quality Standards (314 CMR 4.05 (5)(e)) establish 

instream requirements for toxic pollutants (e.g., certain metals) for the various classes of Inland 

and Coastal and Marine waters, as follows:  

314 CMR 4.05 (5)(e) Toxic Pollutants. All surface waters shall be free from 
pollutants in concentrations or combinations that are toxic to humans, aquatic life 
or wildlife.  For pollutants not otherwise listed in 314 CMR 4.00, the National 
Recommended Water Quality Criteria: 2002, EPA 822R-02-047, November 2002 
published by EPA pursuant to Section 304(a) of the Federal Water Pollution 
Control Act, are the allowable receiving water concentrations for the affected 
waters, unless the Department either establishes a site specific criterion or 
determines that naturally occurring background concentrations are higher.  Where 
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the Department determines that naturally occurring background concentrations are 
higher, those concentrations shall be the allowable receiving water concentrations.  
The Department shall use the water quality criteria for the protection of aquatic 
life expressed in terms of the dissolved fraction of metals when EPA’s 304(a) 
recommended criteria provide for use of the dissolved fraction.  The EPA 
recommended criteria based on total recoverable metals shall be converted to 
dissolved metals using EPA’s published conversion factors.  Permit limits will be 
written in terms of total recoverable metals.  Translation from dissolved metals 
criteria to total recoverable metals permit limits will be based on EPA’s 
conversion factors or other methods approved by the Department.  The 
Department may establish site specific criteria for toxic pollutants based on site 
specific considerations. 

As noted in the regulations, the criteria for metals are generally considered to apply to the 

dissolved form of the metal, as is the case for copper, because the dissolved form is generally 

regarded as the bio-available (i.e., toxic) fraction of the total metal concentration.33  However, 

since effluent limitations are written in terms of the total recoverable fraction, a permit limit that 

protects aquatic life uses (expressed as the dissolved form of the metal) must be converted into 

an equivalent total recoverable fraction.  As noted in the regulations, MassDEP uses EPA’s 

conversion factors “or other methods approved by the Department” as the basis for this 

conversion.   

In the case of copper in municipal wastewater, the dissolved form of this metal forms 

strong complexes with dissolved organic carbon that are significantly less toxic than the form of 

metal used to establish the water quality criterion.  In the case of aluminum, the total recoverable 

form of this metal is the toxic form and a dissolved translator is not required.  However, the 

criterion for aluminum was established for a form of the metal (aluminum hydroxide) under 

conditions (low pH (6.5 su) and very low hardness) that may not be characteristic of natural 

                                                           
33 See 92 Fed. Reg. 30611 et seq., National Toxics Rule.  “In natural waters metals may exist in a variety of 
dissolved and particulate forms.  The bioavailability and toxicity of metals depend strongly on the exact physical 
and chemical form of the metal.  Generally, dissolved metal has greater toxicity than particulate metal, and for some 
metals, such as copper, certain dissolved forms have greater toxicity than other dissolved forms.  Because the 
speciation among the various forms of a particular metal may vary from place to place, the same metal concentration 
may cause different toxicity from place to place.” 
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waters.  As a consequence, both the copper and aluminum criteria should be adjusted to account 

for the real toxic fraction of these metals so that water quality-based effluent limits for these 

parameters are appropriately protective, without being significantly overprotective.   

B. Metals Criteria Implementation in Permits 

Metals limits necessary to comply with the chronic and acute criteria specified in EPA’s 

National Recommended Water Quality Criteria: 2002 are calculated based on a mass-balance 

equation that incorporates the relevant receiving water flow (e.g., 7Q10), the design facility flow, 

and the background concentration for the parameter of concern.  Since the limit is expressed as 

the total recoverable form of the metal in accordance with the requirements of 40 CFR § 

122.45(c), the criterion value requires conversion from the dissolved form unless the criterion is 

already expressed in the total recoverable form as with aluminum.  The conversion factor reflects 

how the discharge of a particular metal partitions between the particulate and dissolved forms 

after mixing with the receiving water.  In the absence of site-specific data, the Department and 

EPA use a default value in accordance with the Metal Translator Guidance for Calculating a 

Total Recoverable Permit Limit from a Dissolved Criterion (USEPA, 1996: EPA-823-B96-

007).34  The default value is the conversion factor identified by EPA in Table 1 of the Metal 

Translator Guidance to translate the metals criteria from the total recoverable form to the 

dissolved form and represents EPA’s estimate of the dissolved fraction of the metal present in 

the toxicity tests used to develop the aquatic life criteria for metals.  For copper, this translator is 

0.96 for freshwater (acute and chronic criteria) and 0.83 for saltwater (acute criterion).   

                                                           
34 For example, see the Fact Sheet for the NPDES permit issued to the Leicester Water Supply District (NPDES 
Permit No. MA0101796) at 7 – 11, describing the permit limit derivation for copper.   
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C. Issues and Concerns for Metals Criteria Implementation in Permits 

The current technique used to derive water quality-based effluent limits for metals uses 

the criterion value as the presumed toxic level of the pollutant and applies the default dissolved 

metal translator from the criteria derivation toxicity tests.  Given the well-recognized complexing 

of copper that takes place in municipal effluents and other similarly treated wastewater, this 

approach is not appropriate for municipal facilities.  EPA has published other guidance that 

should be followed to avoid excessive and expensive control of this parameter where such 

control in not needed.35  Moreover, the Metal Translator Guidance provides alternative methods 

for assessing dissolved metal translators that are not as arbitrary as the current method used by 

EPA and the Department.  Finally, the aluminum criteria in the MassDEP rules warn that the 

criteria are likely overprotective and recommend that site-specific evaluations be conducted if 

stringent limits are derived using the listed criteria.  Each of these issues is discussed in greater 

detail below.   

i. Water Quality Criteria for Copper 

The detoxifying effect of municipal wastewater treatment on copper has been known for 

decades.36  In recognition of this fact, EPA published guidance on the use of a simplified 

procedure for conducting a Water-Effect Ratio (WER) study for copper.37  This simplified 

procedure reduces the number of toxicity tests required in EPA’s 1994 guidance38 on conducting 

WER studies based on this well-known phenomenon for copper.  Moreover, the simplified WER 

procedure uses only one test organism, either Ceriodaphnia dubia or Daphnia magna, because 
                                                           
35 Streamlined Water-Effect Ratio Procedure for Discharges of Copper.  USEPA.  March 2001. EPA-822-R-01-005. 
36 See Hall, et al. 1997. Water Quality Criteria for Copper. A need for revisions to the national standard.  Water 
Environment and Technology. June, 1997: 45 – 49.   
37 Streamlined Water-Effect Ratio Procedure for Discharges of Copper.  USEPA. March 2001. (EPA-822-R-01-
005.)   
38 Interim Guidance on Determination and Use of Water-Effect Ratios for Metals.  USEPA. 1994. (EPA-823-B-94-
001.) 
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these organisms have been shown to be among the most sensitive to copper toxicity.  More 

recently, EPA has proposed use of the Biotic Ligand Model (BLM) to simulate the detoxifying 

effects of dissolved organic carbon and other wastewater constituents on copper and has 

proposed criteria for copper that are based on the BLM calculations.39  EPA has also updated its 

aquatic life criteria for copper to authorize use of the BLM to modify the criteria values in 

recognition of this detoxifying effect.40   

All of this information points to the fact that the copper criteria in the National 

Recommended Water Quality Criteria: 2002 are extremely conservative.  If a treated municipal 

wastewater or other similar type of treated wastewater consistently passes Whole Effluent 

Toxicity (WET) tests, using C. dubia or D. magna as the test organism, any copper present in the 

wastewater is not in a toxic form at a sufficient concentration to cause an aquatic life use 

impairment.  Consequently, regardless of the observed copper concentration in the effluent, there 

is no reasonable potential to impair aquatic life use and water quality-based effluent limits are 

not required.   

ii. Alternative Dissolved Metal Translator Determination 

As discussed above, for aquatic life criteria expressed in the dissolved form of the metal, 

the Department and EPA use the default translator value from the Metal Translator Guidance for 

Calculating a Total Recoverable Permit Limit from a Dissolved Criterion.  This approach is 

overly conservative and the Guidance provides an alternative method for conservatively 

estimating the dissolved fraction of a metal in the receiving water based on the concentration of 

                                                           
39 The Biotic Ligand Model: Technical Support Document for Its Application to the Evaluation of Water Quality 
Criteria for Copper.  USEPA. November 2003. (EPA-822-R-03-027.) 
40 Aquatic Life Ambient Freshwater Quality Criteria – Copper.  2007 Revision.  USEPA. February 2007.  (EPA-
822-R-07-001.) 
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total suspended solids present (see Attachment B).  This approach could be used to assess the 

dissolved fraction of metals instead of the highly conservative values currently in use.   

We note that the Guidance predicts a dissolved copper fraction below 0.5 for low levels 

of TSS.  However, the dissolved copper fraction in treated municipal wastewater routinely 

exceeds 90% even though the TSS level exceeds 2 mg/L.  This apparent discrepancy is due to the 

tendency of copper to form a complex with dissolved organic carbon.  This complex is 

responsible for the detoxification of copper seen in WET tests and prevents the complexed 

copper from adhering to suspended particles.   

iii. Water Quality Criteria for Aluminum 

The Aluminum criteria are not expressed as the dissolved form of the metal; aluminum is 

regulated as the total recoverable form.  The chronic water quality standard for aluminum, from 

the National Recommended Water Quality Criteria: 2002, is 87 µg/L, which is a relatively low 

concentration and may, in fact, be lower than natural background conditions.  Such a situation is 

not unexpected because aluminum is one of the most common metals in the earth’s crust.  

Nevertheless, the implementation methods used to derive water quality-based effluent limits are 

likely to derive restrictive effluent limits for aluminum which may not be attainable, particularly 

for facilities that must treat with alum to meet other permit requirements (e.g., phosphorus).  The 

Aluminum criteria, first developed in 1986, are known to be out of date.  The National 

Recommended Water Quality Criteria: 2002 cautions that use of a water-effect ratio (WER) 

might be appropriate for the following reasons:  

1. The value of 87 µg/L is based on a toxicity test with the striped bass in water with 
a pH of 6.5 – 6.6 and a hardness < 10 mg/L.  Data from a WER submitted to EPA 
in 1994 indicate that aluminum is substantially less toxic at higher pH and 
hardness.   

2. In tests with brook trout, total recoverable aluminum appears to be more 
appropriate as an indicator of toxicity than the dissolved form.  However, this 
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analysis was based on exposure to aluminum hydroxide particles.  In surface 
waters, total recoverable aluminum may be primarily associated with clay 
particles, which may be less toxic.   

3. EPA is aware of many high quality waters in the U.S. that contain more than 87 
µg/L of either total recoverable or dissolved aluminum.   

Water quality data for New Hampshire and areas in Massachusetts indicate that naturally 

elevated levels of aluminum are common.  These elevated aluminum levels are likely due to the 

weathering of granitic rock, which yields aluminum in clay particles, and not the form of 

aluminum considered in development of the current criteria.  Given these considerations, 

identified by EPA in the National Recommended Water Quality Criteria: 2002, it is 

inappropriate to impose restrictive water quality-based effluent limits for aluminum in waters 

that are not characterized with low pH and hardness, or that are not characterized as having 

aluminum predominantly in the form of hydroxide particles.  In these circumstances, the 

Department should allow the permittee to conduct a WER study to develop a site-specific 

aluminum standard for use in permit derivation.   

D. Recommendations for Metals Criteria Implementation 

In order to target the bioavailable (toxic) fraction of metals for the assessment of use 

impairment decisions and for derivation of effluent limits, the Massachusetts Code of 

Regulations should be revised as follows:  

• Water quality-based effluent limits for copper should not be established for treated municipal 

wastewater and other similar type treated wastewaters based on the copper criteria contained 

in EPA’s 2002 criteria.  These effluents should be allowed to conduct a streamlined WER 

study to determine the concentration of copper necessary to cause toxicity.   

• The default dissolved metal translator should be set equal to the dissolved metal fraction 

calculated using the partition coefficients and methodology contained in the Metal Translator 
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Guidance for Calculating a Total Recoverable Permit Limit from a Dissolved Criterion 

(USEPA, 1996: EPA-823-B96-007).   

• The total recoverable metal chronic criterion for aluminum should not be used in waters that 

are not characterized as being of low pH (<6.5 su) and low hardness (<10 mg/L) to assess use 

impairment.  A WER study should be conducted to determine whether these waters are 

attaining their designated use.   
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Attachment A 
Review of EPA Region I Permits regulating Nutrients 

From 2005 - 2010 

• Keene, NH 

As New Hampshire has not been delegated NPDES authority, EPA Region 1 is 

responsible for issuing the NPDES permits to New Hampshire dischargers.  One such permit was 

issued to the Keene, NH, wastewater treatment plant (NPDES Permit No. NH0100790).  In New 

Hampshire the regulations pertaining to nutrients mirror those set forth in Massachusetts.  The 

narrative criteria are found at Env-Ws 1703.14(b) and prohibit nutrients from impairing 

designated uses, unless the source of the nutrients is natural.  Moreover, Env-Ws 1703.14 

prohibits discharges that encourage cultural eutrophication, which is defined at Env-Ws 1702.15, 

as the human addition of nutrients that cause excessive plant growth and/or decrease in DO.  

Although there is no numeric criteria for TP in New Hampshire, NHDES has determined 0.05 

mg/L to be a level of concern.   

In the Keene permit, the Region concluded, because of high chlorophyll-a 

concentrations in the receiving stream and phosphorus concentrations in its discharge, the 

WWTF was encouraging cultural eutrophication and was, in fact, clearly contributing to the 

nonattainment of New Hampshire’s narrative water quality standard in regard to nutrients.  This 

determination was made, despite the fact that the receiving water (Ashuelot River) was not 

listed as impaired for nutrients on New Hampshire’s 303(d) list.  Following this 

determination, EPA presumed that its own 1985 “Gold Book” criterion for phosphorus (0.1 mg/L 

for any stream not discharging directly into a lake or impoundment) should be applied instream 

as a means to ensure that the designated uses were met.  EPA selected the Gold Book criterion 

over the eco-regional criteria because it believed the “Gold Book” to be an effects-based 
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approach, instead of the eco-regional criteria that was based on reference conditions.  EPA made 

no attempt to show that the gold book criterion was sufficient or necessary to protect the 

site-specific uses.  In any event, in order to meet the 0.1 mg/L, EPA assigned a limit of 0.2 

mg/L, given the available dilution.41  The available dilution was calculated using 7Q10 flow 

data.   

• Jaffrey, NH 

Similar to EPA’s actions on the Keene permit, EPA also finalized a permit for Jaffrey, 

NH (NPDES Permit No. NH0100595).  This 1.25 MGD wastewater treatment facility discharges 

to the Contoocook River, which has been identified as impaired on New Hampshire’s 303(d) list 

for a number of contaminants, including phosphorus.  In addition, at the time the permit was 

issued, a draft TMDL had been prepared to remedy the phosphorus impairment.   

The instream data on the Contoocook River showed TP and chlorophyll-a levels below 

Jaffrey’s discharge to be well above EPA and NHDES’ recommended levels.  Additionally, field 

biologists reported blankets of periphyton growth below the outfall.  Based on these data, EPA 

concluded that Jaffrey was contributing to cultural eutrophication.  EPA then selected the 0.1 

mg/L criterion recommended by the “Gold Book” and, based on a 1.78 dilution factor, assigned 

Jaffrey a 0.16 mg/L TP limit.42  The permit paid no consideration to the fact that the TMDL 

might render the permit limit obsolete and, thereby, force unnecessary expenditures.   

Interestingly, the city appealed this permit to the EAB and, based on this appeal, EPA 

removed the concentration limit in place of a mass limit.  This was advantageous to the 

discharger because effluent flows are typically depressed under drought flow conditions.  By 

                                                           
41 The 0.2 mg/L limit applied during the growing season (April 1 through October 31).  For the other 5 months of 
the year, Keene received a 1.0 mg/L limit.  
42 By regulation, New Hampshire requires permits to account for a reserve capacity of 10 percent yield.   
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setting a mass limit only, the concentration of TP in the effluent can be higher than if the permit 

also specified a concentration limit, which is tied to the higher facility design flow.   

• Attleboro, MA 

In Massachusetts, EPA Region 1 and MassDEP cooperatively issue NPDES permits, with 

the permit expressly delineating those requirements that are issued pursuant to state law.  Thus, 

Massachusetts’ permits also provide a good opportunity to review EPA Region 1’s approach to 

nutrient regulation.  One such example is the NPDES permit recently issued for Attleboro, MA 

(NPDES Permit No. MA0100595).  In this permit, the wastewater treatment facility received 

both TN and TP limits.   

First, with regard to TP, the monthly average limit was modified from 1.0 mg/L to 0.1 

mg/L (May – Oct)43 and included a 1.0 mg/L monthly average for the non-growing season 

(November – April).  In this case, MassDEP had determined that the receiving stream (10 Mile 

River) was suffering from cultural eutrophication and included it on the 2004 303(d) list as 

impaired for nutrients.  According to the permit, this determination was based on violations in 

the minimum DO standard and the presence of dense filamentous algal cover.  In order to 

resolve these issues, EPA Region 1, once again, set the instream target at 0.1 mg/L TP based on 

the “Gold Book” standard.  Using this target, and given the fact that there was no significant 

available dilution during 7Q10 conditions,44 the target was translated into a limit of 0.1 mg/L.  

Interestingly, EPA applied the 0.1 mg/L limit instream target despite acknowledging that 

“MassDEP construes highest and best practical treatment for POTWs as a monthly average total 

phosphorus limit of 0.2 mg/L.”  In essence, EPA required the discharger to go beyond that 

                                                           
43 The revised permit also extended the growing season by one month (May).  EPA claimed that this additional 
month better reflected the period during which instream plant growth was prevalent.   
44 According to the permit, under MassDEP regulations, available dilution is based on a known or estimated 
value of the lowest average flow which occurs for seven days with a recurrence interval of once in ten years 
(7Q10). 



Attachment A 

A-4 
 

which is “highest,” “best,” and “practical” and meet a limit that is impractical and/or 

infeasible. 

Additionally, the Attleboro permit contains a limit for TN.  However, this limit was not 

included as a result of impacts in 10-Mile River.  Instead, the limit was based entirely on 

impairments downstream in Narragansett Bay, which is/was experiencing significant DO 

swings, fish kills, and reduced eelgrass populations.  This waterbody had undergone significant 

study and analyses, in particular a report done by Rhode Island’s Department of Environmental 

Management (DEM).  Without explaining the instream TN target, EPA determined that an 8 

mg/L TN limit was needed at Attleboro during the growing season (May through October) to 

ensure it was not contributing to a violation of RI’s water quality standards.  Although it is not 

clear, EPA (based on the DEM report) did give Attleboro credit for its position upstream by 

crediting it with a 40% instream uptake.  The permit also included a treatment optimization 

requirement from November through April.  It bears mentioning that, although the permit 

included limits for both TN and TP, the limits were included as a means to protect two 

separate waterbodies.   

• Marlborough, MA 

In Marlborough, MA, EPA Region 1’s NPDES permit (Permit No. MA0100480) was 

similar to that of Attleboro with regard to phosphorus.  Specifically, Marlborough received a 0.1 

mg/L TP limit during the growing season and a 1.0 mg/L limit during the winter months.  EPA 

again dismissed the 0.2 mg/L “highest and best practical treatment” determination of MassDEP 

for dischargers contributing to cultural eutrophication.  This time, however, EPA provided some 

explanation for doing so.  Specifically, EPA claimed that the 0.2 mg/L was a technology-based 

requirement and that a more stringent water-quality based limit was necessary to ensure that the 
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applicable water quality standards were being met.  In this case, the water quality objective was 

developed in the phosphorus TMDL that was derived by MassDEP for the receiving waterbody, 

Assabet River.  The other notable aspect of this permit is that the 0.1 mg/L growing season 

limit was implemented as a 60-day rolling average limit.  The 60-day average value for each 

day in a given month, beginning on the 60th day after April 1, must be calculated and the highest 

60-day average value for that month must be reported on the monthly discharge monitoring 

report (DMR). 

• Upper Blackstone Water Pollution Abatement District, MA 

This 56 MGD wastewater treatment facility (UBWPAD), located on Upper Blackstone 

River, was issued a permit (NPDES No. MA0102369) with nutrient limits similar to 

Marlborough.  This wastewater plant discharges to waterbodies that are impaired both in 

Massachusetts and, downstream, in Rhode Island.  Unfortunately, for UBWPAD’s sake, the 

nutrient of concern varied between the two states.  Thus, UBWPAD was assigned limits for both 

phosphorus and nitrogen. 

First, MassDEP documented phosphorus impairments in the Blackstone River: high 

levels of phosphorus, violations of minimum DO criteria, high levels of chlorophyll-a, and high 

levels of macrophyte and periphyton growth.  And then, relying the relationship between 

phosphorus and chlorophyll-a, EPA targeted the 0.1 mg/L Gold Book value for an instream 

concentration of phosphorus.  Apparently, UBWPAD’s previous permit was only designed to 

achieve minimum DO criteria, so its TP limit was considerably less stringent.  In order to meet 

this instream target, EPA determined that it was necessary for UBWPAD to go above and 

beyond the highest and most practical technological limitation of 0.2 mg/L and imposed a 0.1 
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mg/L TP limit.  As was true in the other permits, EPA based this calculation on the limited 

dilution available under 7Q10 flow conditions.   

Second, EPA Region 1 determined that TN limits were required to address cultural 

eutrophication in Rhode Island saline waters (e.g., Seekonk River and Narragansett Bay).  

Accounting for 13% attenuation between the discharge and the Seekonk River, and the expected 

TP reductions on which some attenuation is based, EPA determined that a 5.0 mg/L TN limit 

was necessary during the growing season to ensure compliance with Rhode Island’s water 

quality standards.   

• Hadley, MA 

Even when there are no demonstrated instream or downstream issues with nutrients, EPA 

Region 1 has begun requiring permittees to take additional precautions with nutrients in 

their discharges.  For instance, the recently issued permit for the Hadley, MA, wastewater 

treatment facility (NPDES Permit No. MA0100099) included a permit condition “to require 

permittees to evaluate alternative methods of operating their treatment plants to optimize 

the removal of nitrogen and to describe previous and ongoing optimization efforts.”  Such 

evaluations are expected to include enhancing nitrification, incorporation of anoxic zones, 

improving septage receiving policies, and side stream management.  The evaluation is to be 

submitted to MassDEP and EPA Region 1 within one year of the effective permit date.  

Moreover, “[f]acilities not currently engaged in optimization efforts will also be required to 

implement optimization measures sufficient to ensure that their nitrogen loads do not increase 

and that the aggregate 25% reduction is maintained.”   

In this case, the condition stems from the TN TMDL issued by CTDEP for Long Island 

Sound, which sought 25% reduction from baseline TN loadings in the upstream dischargers in 
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the states of Vermont, New Hampshire, Rhode Island, and Massachusetts.  EPA chose to impose 

these conditions despite the fact it has already been documented that nitrogen loadings from the 

out-of-basin states have been reduced 36% from baseline.  In addition to the optimization effort 

analysis, EPA determined that to ensure Hadley would not contribute to an exceedance of the 

collaborative 25% reduction target, Hadley could not discharge more than its existing average 

TN daily load (69.1 lbs/day).   

• Concord, NH (Hall St. WWTF) 

EPA Region 1 took the Hadley, MA, approach a step further with the draft permit it 

issued for Concord, NH (NPDES Permit No. NH0100901).  In this permit, EPA proposed a 

TP limit for Concord, despite the fact that neither the receiving water (the Merrimack 

River) nor the downstream waters (Atlantic Ocean) were listed on New Hampshire’s 303(d) 

list as impaired for nutrients.  Even though these 303(d) listings were expressly approved by 

EPA, the Region felt the need to impose a permit limit sufficient to ensure that the 0.1 mg/L TP 

instream “Gold Book” recommendation was met.  Luckily for Concord, the Merrimack had a 

dilution factor of 32.7, so the TP limit it received was 2.42 mg/L.  However, if the same 

approach is applied to other dischargers, such dilution may not be available, and the Region’s 

failure to link the limitation to any demonstrable environmental need will result in unnecessary 

financial impacts.   
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Attachment B 
Dissolved Metal Translator 

Use of the default dissolved fraction from the Metal Translator Guidance provides an 

extremely conservative estimate of the metal dissolved fraction in most receiving waters, and 

particularly for wastewaters derived from treated municipal effluent.  The metals present in 

treated municipal effluent have typically been maintained for extended periods of time in contact 

with dissolved organic constituents and elevated levels of suspended solids.  These conditions 

promote partitioning of the metal onto the solids as well as complexing with dissolved organic 

carbon (DOC).  Each of these processes “detoxifies” the metal such that it cannot cause toxicity 

to aquatic life.  The default dissolved fraction used by EPA to develop water quality-based 

effluent limits overestimates the toxic fraction of the metal present in the effluent because the 

default dissolved fraction was determined for toxicity testing waters with very low levels of 

DOC and virtually no solids present.  For those metals, which the Department specifies use of 

the dissolved form, dissolved fractions should be determined using the methods specified in the 

Metal Translator Guidance relating the dissolved fraction to the suspended solids present in the 

receiving water after mixing with the discharge.   

The Metal Translator Guidance provides the following equation for calculating the 

dissolved fraction of the metal based on the concentration of total suspended solids present 

(Guidance at 10; Equation 2.7):  

 𝑓𝐷 = (1 + 𝐾𝑃 × 𝑚) − 1  [1] 

where: 

 fD = dissolved faction of metal, decimal 

 KP = default partition coefficient for specified TSS concentration, L/mg 
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 m = adsorbent concentration (same as TSS), mg/L 

The default partition coefficient is also a function of the TSS concentration and is 

determined using an equation from Table 3 of the Guidance (at 6).   

 𝐾𝑃 = 𝐾𝑃0 × 𝑇𝑆𝑆𝛼 [2] 

where: 

 KP0 = baseline default partition coefficient constant presented in Table 3 of the 
Guidance, at 6, L/kg. (Note difference in units between the baseline value 
and the partition coefficient used in equation [1].) 

 α = coefficient for calculating default partition coefficient.  Presented in Table 
3 of the Guidance, at 6.   

The Metal Translator Guidance recommends that site-specific partition coefficients be 

determined for calculating the dissolved fraction of metals, but the Guidance also notes that the 

coefficients presented in Table 3 of the Guidance show good agreement with data sets generated 

and analyzed with good QA/QC and some tendency to be conservative.  Using those partition 

coefficients and the equations above, the following relationships between dissolved fraction and 

TSS were developed for several metals common to treated municipal effluents (Figure 1).   

The figure shows that the expected dissolved fraction for these metals is significantly less 

than the default value currently being used.  Given that water quality-based effluent limits are 

already calculated using highly conservative conditions (e.g., 7Q10 stream flow, design effluent 

flow), it is inappropriate to compound this conservatism by selecting an inappropriate dissolved 

translator.   
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Figure 1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 7 
........ 90L NORTH.5TH .. SIREET ..... · ............ . 
KANSAS CITY, KANSAS 66101 

1 6 AUG- 2008 

Mr. Doyle Childers, Director 
Missouri Department of Natural Resources 
P.O. Box 176 
Jefferson City, Missouri 65102 

Re: Interim Objection to St. Charles Missouri River Wastewater Treatment Facility 
Draft Permit 

Dear Mr. Childers: · 

In addition to the general objection that Environmental Protection Agency (EPA) has to 
the draft National Pollutant Discharge Elimination System (NPDES) permit for the St. Charles 
Missouri River Wastewater Treatment Facility (WWTF), permit number M0-0058351 , hereafter 
referred to as the St. Charles permit, EPA Region 7 requests that information be provided in 
order to better understand the basis for the terms of the draft St. Charles permit. The EPA is 

. hereby requesting information to determine the appropriateness of mixing zones for Escherichia 
coli (E. coil) in the Missouri River and to better understand the alternative effluent limits 
developed for one of the facility outfalls. Please submit the requested information within 30 
days of your receipt of this letter. Please understand that once EPA requests information on a 
draft permit, the period for EPA's review and additional comment ori the draft permit is 
continued until EPA receives the requested information. Specifically, 40 CFR § 123.44(d)(2) 
states the following: 

If this request is made within 30 days of receipt of the State submittal under Sec. 
123.43 (or, in the case of a se~ge sludge management program, Sec. 501.21 of 
this chapter), it will constitute an interim objection to the issuance of the permit, 
and the full period oftime specified in the Memorandum of Agreement for the 
Regional Administrator's review will recommence when the Regional 
Administrator has received such record or portions of the record; 

The EPA hereby requests additional information on the following matters: 

1. A mixing zone is a limited or defined area where applicable water quality criteria may be 
exceeded as long as certain conditions are met. An important condition is that no significant 
health risks are associated with establishing a mixing zone, consi~ering likely pathways of 
exposure. The EPA's Water Quality Standards Handbook: Second: Edition (EPA -823 ~ B-
94-005a, August 1994) and E~A's Technical Support Document for Water Quality Based 
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Taxies Contr~l (EPA-505-2-90-001, March 1991), advise against the ·'Pse of a mixing zo~e 
·where .. ilie'loc.aiion may pose'·a significant health risk: Ifii.riecessary ·w-heri.assessiriifilie risk 
that the appropriate placement and size of the mixing zone are considered. The Missouri 
River h&S been designated a recreational use water inch1ding· Secondary Contact Recreation 
and WBC-B. Also, EPA understands that a large public park is located along the Missouri 
River in front of and adjacent to the St. Chailes wWTF. The park includes several trails 
providing access to the riverfront and a boat ramp located approximately 0.65 m!Jes upstream 
ofthe WWTF outfall. Please provide a detailed description of the logic and data used to 
establish the location and size of the ·proposed mixing zone for bacteria to asswe no 
significant health risks exi~ted with the establishment of the mixing zone. 

2. Provide an explanation of how the use of a mixing zone for bacteria is in accordance with 
the Missouri Code of State Regulations. Specifically, the general criteria at 10 CSR § 20-
7.031(3)(E) applicable to all waters ofthe state including mixing zones, which states that 
there shall be no significant human health hazard from incidental contact with the water. 
Additionally, the specific criteria at 10 CSR § 20-7.031 ( 4)(A)4., requires that mixing zones 
shall be exempt from chronic criteria requirements when "rendered nontoxic by dilution, 
dissipation or rapid chemical transformation." The basic concept of a mb_cing zone is that 

. sometimes it is appropriate to allow for ambient concentrations above the criteria in small 
areas near outfalls so long as it protects the designated use of the water body as a whole. 
However, people are generally protected for swimming and other contact recreation at all 
locations within a water body. Recreational uses .are typically designated for the whole 
water body. Because dilution only reduces the risk of exposure, it is unclear how the mixing 
zone would allow for protection of incidental contact with the water and further meet the 
state's requirements for exemption from the chronic ciiteria. 

. ' 

3. Outfall 001 is described as the main facility outfall and Outfall 00~ is described as an 
. alternative facility sampling location. The St. Charles pennit establishes separate final 

effluent limits for E. coli for each outfall. The E. coli effluent limits for Outfall 001 and 
Outfall 003 are monthly averages of2400 cqlonies per 100 mL and 3600 colonies per 100 
mL, respectively. Please provide a detailed explanation for the alternative effluent limits for 
E. coli at Outfall 003. 

Pursuant to 40 CFR § 123.29, the St. Charles permit may not be issued by the-Missouri 
Department of Natural Resource~ (MDNR) until the information requested by this letter-has been 
provided to EPA. 
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