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Notice to Reviewers: The following pages provide MassDEP’s response to questions and issues raised on the Department’s Draft Total Maximum Daily Load for Nutrients in the Upper/Middle Charles River, Massachusetts (Report CN 272.0), September, 2009.   A public meeting was held on October 29, 2009, at Elm Bank, Wellesley, MA and the public comment period ended on November 30, 2009.  The comments listed below were extracted from letters received during the comment period.  Original letters can be viewed at the following address.



DEP, Division of Watershed Management



627 Main St., 2nd Floor



Worcester, MA 01608

Comments and responses are provided below from each agency, group, municipality, or individual that commented. To aid you in your review, comments are provided in bold and responses are provided in italics.  

A.  CONSERVATION LAW FOUNDATION

1. Question: Implementation Plan 
 a. Wintertime Limits,   b. Stormwater,  c. Reasonable Assurance 

Comment: In general, the implementation plan fails to provide a clear and concise plan for achieving the required reductions within a reasonable time period. CLF submits the following specific comments with respect to the implementation plan and reasonable assurance: 

1a. Question: Wintertime Limits
Although the WLAs for large WWTFs in the Draft TMDL are based on effluent limitations of 0.1 mg/l in the summer and 0.3 mg/l in the winter, the implementation plan suggests a two-step process with initial winter limits of 0.5 mg/l for the next permit renewal and re-evaluation after the first five-year period to attain the 0.3 mg/l limit. CLF objects to the statements in the implementation plan to the effect that “the plan envisions a transitional period for major WWTFs by setting an interim winter limit of 0.5 mg/L phosphorus which should be reevaluated after the first 5-year period to attain to [sic] the final 0.3 mg/L winter limit for total phosphorus. A permit with a winter effluent limitation of 0.5 mg/l would not be “consistent with the assumptions and requirements of any available wasteload allocation”, as required by 40 CFR 122.44(d)(1)(vii)(B). Furthermore, given the lack of an assimilative capacity in the Charles River, EPA does not have the authority to pursue a phased approach. 

1a. Response: Language in Section 7.2.4 of the TMDL Implementation Plan has been revised to delete references to “a transitional period for major WWTFs” and “setting an interim winter limit of 0.5 mg/l phosphorus” because the permitting authority may provide a compliance schedule if necessary.
1b. Question: Stormwater 
It is not clear how the required reductions will be achieved for unregulated stormwater sources. The Draft TMDL seems to place the burden of achieving the reductions largely on municipalities, but also acknowledges that some stormwater point sources may need to be “addressed through other regulatory vehicles….including, but not limited to EPA’s exercise of its residual designation authority to require NPDES permits…” The implementation plan should set forth specific measures and timeframes, including an enforceable retrofit program and appropriate low-impact development requirements for new construction and new development, which will ensure the required reductions, are achieved. 
1b. Response: The HSPF model used to develop the TMDL is sufficient to evaluate the water quality impacts in the Charles River from different land use categories however the scale is too large to properly evaluate site-specific stormwater remediation efforts which would need to be done at a much finer scale.  In the interest of achieving water quality improvements as soon as possible  and to finalize the TMDL, the site specific details of stormwater reductions will need to be  addressed as part of an  implementation strategy using available and evolving tools  once  the TMDL is approved. Detailed analysis on a lot-by-lot basis will be needed to determine the most cost effective solutions. Clearly, such an analysis is beyond the scope of this TMDL.  Additionally, the stormwater program is still evolving both on a federal and state level. Keeping this in mind, there are a number of activities taking place concurrently intended to address the discharge of pollutants from either private or public stormwater systems. A brief review of some of these activities follows. 

The Commonwealth has been developing a state stormwater permit to address unregulated existing sources.  Comments received on proposed draft regulations are being evaluated to revise and finalize the state stormwater permit. 

 Additionally, EPA is in the process of applying its Residual Designation Authority (RDA) to designate additional sites within the Charles River Watershed in Milford, Bellingham, and Franklin with two acres or more of impervious surface for NPDES stormwater permitting.  EPA has also issued a draft general storm water permit for these properties. The draft permit is located at: http://www.epa.gov/ne/npdes/charlesriver/pdfs/DraftRDAGeneralPermit.pdf.  

To better understand the scope and potential  management approaches for achieving the necessary stormwater phosphorus reductions, MassDEP and EPA funded a demonstration project in the three upstream most Charles River communities, Milford, Bellingham, and Franklin to develop optimized stormwater control strategies for achieving the phosphorus reductions identified for each community in the EPA approved Lower Charles phosphorus TMDL.  This project addresses all stormwater phosphorus sources from both municipal and private properties within the Charles River Watershed of these three communities.  The intent of the demonstration project was to provide the MassDEP, EPA and the communities with workable ideas for implementing controls to achieve the needed phosphorus reductions in the most cost-effective manner.  The final report for this project is located at: http://www.mass.gov/dep/water/resources/tmdls.htm#charles
In addition, EPA has also issued a draft MS4 permit for some of the coastal watersheds and the Charles River watershed is included in this new draft permit. This draft permit proposes that each of the Charles River communities develop phosphorus control plans to achieve  phosphorus load reductions identified in the Lower Charles River TMDL for each community.  Information on the permit is located at: http://www.epa.gov/region01/npdes/stormwater
Also at the  federal level, the USEPA is modifying the 2008 stormwater construction general permit, extending the permit by one year to June 30, 2011. The Construction General Permit can be found at: http://cfpub.epa.gov/npdes/stormwater/cgp.cfm.  The permit applies only where EPA is the permitting authority which includes Massachusetts. The permit regulates the discharge of stormwater from construction sites that disturb one acre or more of land and from smaller sites that are part of a larger, common plan of development. The permit requires construction site operators to comply with stormwater discharge requirements that are intended to prevent sediment loss, soil erosion and other pollution issues at active construction sites.

The extension of the 2008 construction general permit is needed to allow USEPA sufficient time to incorporate the new federal effluent requirements for the construction and development industry, which was announced by EPA on December 1, 2009.  These effluent limitations guidelines (ELGs) and new source performance standards (NSPS) to control the discharge of pollutants from construction sites can be found at: http://www.epa.gov/guide/construction/.  As a summary, EPA is proposing effluent limitations guidelines (ELGs) and new source performance standards (NSPS) to control the discharge of pollutants from construction sites. These would require construction sites to implement a range of erosion and sediment control measures to control pollutants in stormwater discharges. In addition, for certain large sites located in areas of the country with high rainfall intensity and soils with high clay content, stormwater discharges from the construction site would be required to meet a numeric limit on the allowable level of turbidity.
Currently, the USGS is also carrying out a cooperative project with the City of Cambridge, MA to evaluate the potential effectiveness of a high-efficiency sweeping technology to remove pollutant loading from city streets.  This project is funded jointly by the MassDEP, USGS, and EPA, and will develop a calibrated sweeping model to evaluate the potential phosphorus load reduction credits that can be earned for a variety of sweeping program.  The project’s intensive data collection phase began in early April of 2010.
In summary, there are many implementation activities underway intended to address stormwater contributions to the Charles River. Since any approach would require a detailed site-by-site evaluation it does not seem logical to suspend the submittal or approval of this TMDL until those activities are completed. In addition, since the stormwater program is evolving on both a federal and state level, the specifics on an implementation plan would need to be developed on a more localized basis with updates as the new parts of the program become completed.

The goal of this TMDL was to identify what the needed reductions would have to be to meet water quality standards and to outline a generalized implementation approach to guide future implementation activities. As stated in the TMDL, the agencies believe that a combination of illicit source elimination, phosphorus source controls, and implementation of non-structural and structural BMPs has the potential to achieve large reductions in annual phosphorus loadings even from already urbanized areas.   However, further investigation will be needed and identified as part of the implementation process to identify the optimal storm water management programs for various types of drainage areas.  These investigations should involve detailed characterization of drainage areas, identification of illicit sources, and pilot applications of non-structural and structural BMPs. 

. 

1c. Question: Reasonable Assurance 
The reasonable assurance section of the Draft TMDL discusses application and enforcement of current regulations, financial incentives, and local, state and federal programs for pollution control. The majority of these are pre-existing programs, and thus their ability to provide reasonable assurance is questionable. The only promising new program is the proposed state stormwater regulations, but these are still being developed and in CLF’s view as proposed are not comprehensive enough to achieve the required load reductions. 

1c. Response:  The Department respectfully disagrees with the commenter that pre-existing programs are ineffective to address stormwater problems. The state and federal grant programs have proven effective in the past in designing and implementing innovative as well as tried and true methods for watershed remediation programs.   The agencies believe as long as funding is available in the future these programs will continue to be implemented in order to provide reasonable assurance in obtaining watershed remediation. This is not to say that new programs aren’t needed or that current programs would not have to be adjusted in time to more effectively address stormwater impacts in this evolving area. Some of the existing programs available to municipalities are as follows:
Nonpoint Source Control Program: MassDEP has established a non-point source control and grant program to address non-point source pollution sources statewide.  The Department has developed a Nonpoint Source Management Plan that sets forth an integrated strategy and identifies important programs to prevent, control, and reduces pollution from nonpoint sources and more importantly to protect and restore the quality of waters in the Commonwealth.  The Clean Water Act, Section 319, specifies the contents of the management plan.  The plan is an implementation strategy for BMPs with attention given to funding sources and schedules.  Statewide implementation of the Management Plan is being accomplished through a wide variety of federal, state, local, and non-profit programs and partnerships.  It includes partnering with the Massachusetts Coastal Zone Management on the implementation of Section 6217 program.  That program outlines both short and long term strategies to address urban areas and stormwater, marinas and recreational boating, agriculture, forestry, hydro modification, and wetland restoration and assessment.  The CZM 6217 program also addresses TMDLs and nitrogen sensitive embayments and is crafted to reduce water quality impairments and restore segments not meeting state standards.

In addition, the state is partnering with the Natural Resource Conservation Service (NRCS) to provide implementation incentives through the national Farm Bill.  As a result of this effort, NRCS now prioritizes its Environmental Quality Incentive Program (EQIP) funds based on MassDEP’s list of impaired waters.  Over the last several years EQIP funds have been used throughout the Commonwealth to address water quality goals through the application of structural and non-structural BMPs.

MassDEP, in conjunction with US-EPA, also provides a grant program to implement nonpoint source BMPs that address water quality goals.  The section 319 funding provided by US-EPA is used to apply needed implementation measures and provide high priority points for projects that are designed to address 303d listed waters and to implement TMDLs.

Specifically in the Charles River Watershed, from 2001 to September 2009, the Department has issued 319 grants totaling $ $1,493,494 (not including local match) to develop and implement stormwater treatment systems and collect additional data for TMDL development.  The projects will result in the installation of stormwater treatment systems to protect Hammond Pond in Newton and to treat and reduce discharges to the Charles River off Plymouth Road in Bellingham, Cold Spring Brook in Wellesley, stormwater retrofit in Franklin, and an LID Program at Jackson Square..  The 319 program also provides additional assistance in the form of guidance. The Department has updated the Massachusetts’ Nonpoint Source Management Manual (The Clean Water Toolkit), which provides detailed guidance in the form of BMPs by land use to address various water quality impairments and associated pollutants The Department has updated the Massachusetts’ Nonpoint Source Management Manual (The Clean Water Toolkit), which provides detailed guidance in the form of BMPs by land use to address various water quality impairments and associated pollutants.

Additional information related to the non-point source program, including the Management Plan can be found at:  http://www.mass.gov/dep/water/resources/nonpoint.htm.

The State Revolving Fund (SRF) Program provides low interest loans to eligible applicants for the abatement of water pollution problems across the Commonwealth.  Since July 2002 the MassDEP has issued millions of dollars for the planning and construction of combined sewer overflow (CSO) facilities and to address stormwater pollution.  Loans have been distributed to municipal governments statewide to upgrade and replace failed Title 5 systems.  These programs all demonstrate the State’s commitment to assist local governments in implementing the TMDL recommendations.  Additional information about the SRF Program can be found at http://www.mass.gov/MassDEP/water/wastewater/wastewat.htm.

Many of the proposed requirements in draft stormwater permits for the MS4s in the Charles River watershed and the residually designated sites within Milford, Bellingham, and Franklin are specifically intended to address needed phosphorus load reductions.  Once these permits are finalized, they will provide significant reasonable assurance that needed phosphorus load reductions will be achieved.

In order to achieve the large reductions in stormwater runoff necessary to bring the Charles River into compliance with water quality standards an intensive and integrated watershed remediation effort will be necessary to complete over time.  

2. TMDL Other Losses
Question: A category called “other losses” is placed in the TMDL table on page 71 without any explanation in the text. Presumably these relate to the losses discussed in Section 4.2, but EPA and MassDEP need to explain this term and its basis for inclusion in the calculation of the TMDL more fully. This term reflects a very significant portion of the total load, and appears to describe some type of reductions or removal of phosphorus inputs from the system that are projected to decrease over time. It is crucial that the term and the rationale for those projections are fully explained. 

Response:  Text and a table explaining other losses are found on page 17, Table 13.  For ease of reading, a reference and footnote will be placed on page 71 for the reader to refer to this text and table as they appear spatially removed in the report.  Other losses include Benthic Algae, Settling, losses from the Mother Brook diversion, and losses over the Watertown Dam.   These losses are presented for three time periods, April-Oct, Nov-Mar, and Annual. Totals across these time frames are also included in the table. 
3. WLAs for Stormwater Sources 

Question: The Draft TMDL uses aggregate WLAs by land-use category and aggregates together regulated and unregulated sources. While we agree with the determination that all point sources, including stormwater dischargers that are as-yet unregulated, must be placed in the WLA, the WLA is impermissibly aggregated.  Aggregation to this degree is not permitted under the regulations as 40 CFR 130.2(h) defines a wasteload allocation as “[t]he portion of a receiving water's loading capacity that is allocated to one of its existing or future point sources of pollution” (emphasis added).  CLF believes that the state has GIS data (including watershed GIS analyses required to be performed by MS4s) which would enable MassDEP to identify all parcels in the Upper/Middle Charles watershed by land use category. Using this information, MassDEP could allocate wasteload allocations (and percent reductions required) to each individual parcel, as required under the regulation. 
Footnote 2 page 3:  40 C.F.R. § 130.2(h). In the proposed 1999 revisions to the water quality planning and management regulations, EPA stated that “current regulations require a wasteload allocation for each existing or future point source” (emphasis added). The proposed regulations would have amended this requirement and allowed allocations to categories or subcategories of point sources subject to a general permit and to categories or subcategories of sources where the pollutant load does not need to be reduced in order to meet water quality standards. However, the proposed regulations were withdrawn in March 2003, before they were to have gone into effect. Therefore, the regulations continue to require a wasteload allocation for each existing or future point source. 

Response:  Presently there are not enough data on a parcel by parcel-by-parcel basis to provide dis-aggregation at a greater level.  The EPA 2002
 guidance available at the time this TMDL was prepared states that, “ NPDES-regulated storm water discharges must be addressed by the wasteload allocation component of a TMDL….It may be reasonable to express allocations for NPDES-regulated storm water discharges from multiple sources as a single categorical wasteload allocation when data and information are insufficient to assign each source or outfall individual WLAs.” Additionally, during the implementation process, individual site evaluations will be necessary to determine the most cost effect solution.
The time involved and cost associated with developing and incorporating a parcel by parcel land use analysis into this TMDL is well beyond the scope of this project and would create significant delays in the TMDL being reviewed and approved and therefore significant delays in implementing any aspect of the TMDL.  The agencies believe that this type of detailed land use analyses would be more prudent as part of the implementation process whereby the agencies and municipalities could partner in evaluating the most cost effective methods for acquiring land use nutrient reductions.  The parcel- by- parcel application would unnecessarily constrain actions to attain the goal of watershed reductions.
Additionally, the former EOEA watershed teams developed detailed build-out scenarios.  This information is available to the town to use in reaching their NPS reductions through identification of current and potential future land uses and a combination of more stringent local by-laws and BMPs and working with permitees through the present Stormwater Regulations.  The buildout maps are located at: http://commpres.env.state.ma.us/content/buildout.asp
4. Effluent Limitations for Large WWTFs 

Question: The Draft TMDL chooses scenario “9C” and sets effluent limitations for major WWTFs at 0.1 mg/l in the summer and 0.3 mg/l in the winter. However, the resulting total discharge of phosphorus is 15,238 kg/year, which exceeds the Lower Charles TMDL target load at the Watertown Dam by 129 kg/year. The TMDL states that exceeding the Lower Charles TMDL target load is acceptable because the Lower Charles TMDL target load contained an explicit margin of safety of 979 kg/year.  The chosen scenario effectively and improperly reduces the explicit margin of safety in the Lower Charles TMDL without providing additional analyses or support for such reduction.  As we noted in our comments to the Lower Charles TMDL in April 2007 (with which MassDEP and EPA explicitly agreed in responses to our comments), it is important that the MOS be retained in light of uncertainty about the current loading conditions and unknown effects of climate change and other factors on water quality conditions of the Charles River in the future. The final TMDL should use Scenario 9, 9A or 9B, any of which would result in a total discharge of phosphorus below the Lower Charles TMDL target load and thus not erode the MOS in the Lower Charles TMDL. 

Response:  MassDEP and USEPA have done a thorough review of all of the comments and questions both at the Public Meeting and in written response to the agency, and have conducted further evaluations of the selected scenario.  After careful consideration of all comments, the agencies has decided to resolve all the issues raised by all stakeholders, by adding an additional scenario  (Scenario 9D) which  provides for 0.1 mg/l TP effluent limit in the summer and 0.3 mg/l effluent limit in the winter for all WWTFs, including the minors.  The total phosphorus load at the Watertown Dam would then be 14,968 kg/yr, well below the Lower Charles allocation of 15,109 kg/yr.

5. Margin of Safety (MOS) 

Question: Section 6.2 includes a relatively brief discussion of assumptions about sediment efflux rate, and the fact that each reach was independently analyzed based on different flow parameters. The Agencies (MassDEP and USEPA) have made significant advancements in understanding, quantifying, and projecting the effects of climate change on freshwater ecosystems, yet it is not clear that the full breadth of this research and knowledge is reflected in the TMDL limits and MOS. 

EPA and MassDEP should more fully explain how, based on data and information currently known to the agencies about the impacts of climate change on rainfall frequency and intensity, stream flow, and pollutant levels in freshwater streams in the Northeast U.S., the TMDL and MOS will be protective of nutrient-related water quality standards throughout the implementation period of the TMDL into the future. 

Response:  The effect of climate change on this TMDL cannot be accurately determined.  Increased rainfall could either create instream dilution of nutrients, which could allow the WWTFs to discharge more, or it could on the other hand create increased nutrient runoff.  Without an accepted site-specific method to calibrate and verify the effects, the agencies have taken an approach of using current climate conditions to predict instream effects.  The studies conducted to date on climate change are on a more  global or  regional scale but this has not been reduced to a watershed or segment-by-segment scale to date and therefore are not yet useful for the development of TMDLs at this scale.   Additionally, with the selection of the new Scenario 9D, the MOS will be substantially higher than previously proposed, and will have the capacity to provide additional buffer for climate changes along with changes from other sources not yet quantitatively well defined. 
6. Ongoing Monitoring and Adjustments 

Question: Ongoing monitoring of instream phosphorus levels, phosphorus loading, temperature, chlorophyll a levels, pH and dissolved oxygen will be critical as a phosphorus control program is implemented. The HSPF water quality model should be kept active so that new data can be incorporated and assumptions tested. The Draft TMDL establishes with certainty that significant phosphorus reduction is required across the entire watershed, for virtually all developed land use categories. The impacts of temperature are clearly significant and more detailed data collection and monitoring are needed in order to ensure that nutrient reductions achieve water quality goals, and are not offset by increasing temperatures. 

CLF recommends adding a provision for reopening the TMDL in light of new data. The Draft TMDL repeatedly expresses that it relies on an iterative process, where goals and schedules will be set based on ongoing monitoring and assessment of control activities. A reopener provision would allow new data to inform more precise loading reduction targets or other adjustments to the TMDL. 

Response: MassDEP, USEPA, and CRWA have contributed significant staff and monetary resources to the development of the HSPF model and TMDL development and are committed to maintaining and improving the HSPF Charles River model and the TMDL as budgetary constraints allow. MassDEP believes that a re-opener clause is not necessary as MassDEP has the ability to re-open a TMDL at any time.  A reopener clause is also part of all NPDES permits.
7. CLF Statement of Support and Approval for the Upper Charles TMDL

CLF Comment on TMDL:  In conclusion, the Draft TMDL is a solid building block towards achieving improvements in water quality in the Upper/Middle Charles, and CLF supports its approval. CLF appreciates the work that has gone into producing the Draft TMDL, and we expect that MassDEP and EPA will commit to providing the rigorous analysis and robust enforcement measures necessary to correct these significant water quality impairments on the ground.

Response: The agencies and CRWA are interested in utilizing these tools in the future as new watershed data show changes to the system.  The agencies appreciate CLFs support of these efforts.

B.  CHARLES RIVER CONSERVANCY    COMMENT LETTER
8. Statement: 
As cited: “The Charles River Conservancy is writing in support of the proposed Total Maximum Daily Load for Nutrients In the Upper/Middle Charles River. ………One of the projects the Conservancy is currently working on is the effort to return public access swimming to the Lower Charles River.  Thus we are particularly concerned that the water quality of the Lower Charles continue to be improved through the effective implementation of both the TMDL  for the Lower Charles, established  in 2007, and the adoption and implementation of the proposed TMDL for the Upper and Middle Charles River.”

Response:  

MassDEP, USEPA, and the CRWA thank the Charles River Conservancy for their review of the Upper/Middle Charles River TMDL and their support of the conclusions of the study and recommendations for action.
C.  MASS COALITION FOR CHARLES RIVER STEWARDSHIP COMMENT LETTER
9. Comment/Question: Watershed Credits and Trading.  The TMDL and wasteload allocations established in the draft report are based on the technical feasibility of phosphorus control for POTW and stormwater sources.

While this is one way to approach the development of the phosphorus load that the

Charles River can absorb, it does not mean that wasteload allocations should follow

suit. This is particularly true in basins such as the Charles, where 75% of the 
phosphorus is from stormwater and 25% from POTWs.   At the very least, all

sources should be held to a common percentage reduction, and mechanisms for

exchanging phosphorus removal “credits” between POTWs and stormwater should

be created. To do as the draft TMDL requires – that the POTWs bear a

proportionately greater share of the reduction – sends the wrong economic signal

and encourages land use practices that appear to be difficult to control.

Response: The commenter is correct that stormwater contributes a greater amount of phosphorus to the system both annually and seasonally. However, it also needs to be noted that during the critical period (during the summer) when in-stream flows are low and detention times are high the POTWs discharge primarily orthophosphorus to the river, which is readily available for uptake for plant growth. 

As noted the Department chose to consider and include the ability of technology to achieve the desired water quality goals. Doing so provides reasonable assurance that the water quality goals will be met. This approach does not however rule out the possibility of watershed credits and trading but it does recognize the inherent difficulties of developing and implementing a project of this magnitude. To do so at this time would significantly delay implementation of any instream improvements.  In addition, and as noted above  tradeoffs may not attain the results expected since point sources and non-point sources provide different types of phosphorus and provide these at different times of the year effecting differing instream water quality changes.  It is for this reason that a dynamic model such as HSPF was developed and utilized for this TMDL. It provides a tool, which can be used to evaluate how point source and non point source inputs each affect the instream water quality and to determine how these could be exchanged if possible.  These trades are shown in the report as the different scenarios.  
Finally, a system would need to be set up and in place for NPS and PS trading.  However, none is in place at present.

10. Comment/Question: Dam Removal Study.  The TMDL should evaluate the water quality impacts of dam removal. Here, as elsewhere, dams create opportunities for algal growth. It may be that water quality objectives – and other environmental objectives – can best be met by dam removal.

Response:  The question of dam removal is complex.  Issues of contaminated sediment movement, impact on adjacent wetlands and loss of habitat, as well as flooding issues in an urban environment all compound to provide a potentially difficult and costly project to analyze for instream improvements.  A study is currently being funded by the agencies to look at dam removal in the Assabet River and these complex and costly issues are being looked at in that watershed.  Results from this study could be evaluated as part of the implementation part of this TMDL to determine if a similar project was cost effective for the Charles River watershed.  However, significant funding would be needed to carry out a study of this magnitude. The preliminary cost estimates for a project of this sort in the Assabet is around $1 million and there was limited public acceptance for the cost for dam removal.
11. Comment/Question: Implementation. We are encouraged that the implementation section sets out a phased plan for implementing the TMDL. We think, however, that the implementation plan should be mindful of the capital and operating expense associated with the POTW improvements. To account for this, and where significant expenditures on the POTW are necessary, the schedule should match the expected reductions in stormwater loads.

Response:  As with all regulatory projects, certain aspects may take longer than others to design and implement, however, regulations do not provide for the delay of one part of the project to meet necessary delays in another part of the project.  The MassDEP plan is mindful of capital operating expenses and the TMDL provides flexibility in selecting the most cost effective solution.
D.   NAIOP  THE COMMERCIAL REAL ESTATE DEVELOPMENT ASSOCIATION  COMMENT LETTER
12. Comment/Question: While the draft report does look for source reductions from residential properties, we urge the Department to be equitable with all land uses when considering how these reductions will be achieved. As the report notes, phosphorous in stormwater runoff is from fertilizers, car washing, leaf litter, pet waste and detergents - all things that could be reduced with source controls by all property types, including residential users. Source control for all land uses that spreads out the obligations over a larger base is critical to a solution that is equitable to all.

Response: In general MassDEP agrees with your comment however it must also be recognized that different types of land uses also contribute different loads of phosphorus to the system on a per acre basis. However, we agree that a watershed wide approach, with consideration of all land use types, should be considered  in the implementation of the non point source reductions that are necessary to meet the goals of this TMDL.  
13. Comment/Question: The draft report recognizes that site specific data is not available to establish appropriate effluent limits so numeric effluent limitations will not be included in the NPDES stormwater permits based on this TMDL. However, in lieu of effluent targets, the report establishes the requirement for the implementation of BMPs to achieve the target

phosphorus reductions.

As with the Draft Stormwater General Permit Regulations issued in late 2008, NAIOP

urges the Department to balance the goals of reducing phosphorous with the economic

impact such BMPs would have on businesses. It is imperative that the Department

carefully consider the cost/benefit of potential BMPs, similar to the Department’s

approach with the SIP for Clean Air. There are some BMPs that are significantly more

cost effective (and efficient) than others. With limited private and public resources, these

BMPs should be given priority. NAIOP would be happy to provide additional input to

the Department on specific BMPs as well as a reasonable timeline for implementation.

Response:  MassDEP recognizes that some BMPs can be more cost effective than others and that selection of the most cost erective BMP is very site specific.  Therefore, the selection of the BMP will be up to individual owners to determine.  The agencies are not specifying which BMPs should be applied as these would be site specific.  The agencies agree with utilizing the best cost/benefit approach and effectiveness in meeting state and federal regulatory requirements and instream water quality standards and goals.  These will be applied in the decision making process for selection and implementation of any BMPs for protection and remediation as implementation goes forward. 
You may also be aware that a pilot project was funded by MassDEP and the USEPA working in combination with TetraTech and the three Charles River watershed headwater towns of Franklin, Bellingham, and Milford.  The pilot project evaluated BMP stormwater controls in those towns.  The pilot project utilizes GIS applications as part of a Decision Making Tool (DMT) developed by TetraTech to provide rapid assessment of all possible combinations of BMPs that could be utilized in each town.  The DMT exports graphical analyses of percentage removal versus total costs (construction).  Preliminary data show that in general a cooperative town wide or regional authority would provide more cost effective methods and opportunities due to availability of good BMP sites, since soils with high infiltration rates are one of the most important factors in controlling phosphorus removal, and costs shared with a larger basis lessen the impact on individual parcels and landowners. The pilot project shows that it takes site specific analysis to determine the best solution. A copy of the study is available at: http://www.mass.gov/dep/water/resources/tmdls.htm#charlesdp
MassDEP has recommended an iterative adaptive management process involving detailed source characterization and prioritization to identify the optimal solutions for achieving reductions.  A goal of this process will be to identify the most cost-effective and optimal management plan to achieve the overall reductions.  The agencies expect that appropriate frameworks for implementing the necessary controls, consisting of regulatory and/or non-regulatory aspects, will become apparent once the storm water management plans are developed. The agencies also recognize that a coordinated and full effort from all responsible and interested parties will be required to achieve the water quality goals projected in both the Upper/Middle and Lower TMDL. 

14. Comment/Question: Finally, much of the draft report relies on the proposed Storm Water Management General Permit Program (314 CMR 21.00). We understand that a new draft of the regulations will be available soon. Given that the initial draft unfairly imposed on commercial and industrial facilities the bulk of the cost and burden of reducing

phosphorous loading into surface water bodies, NAIOP once again urges the Department

to significantly revise the regulations before moving forward with the implementation of

this report.
Response:  Although the regulations for Storm Water Management General Permit are being revised to take into account the public and agency comments, these regulations will only affect specifics of the implementation part of the project and how implementation aspects are designed.  The proposed new regulations will not affect the approval of the overall TMDL report. Please refer to Response 1.b. for additional information on the stormwater issues.
E. MASSACHUSETTS DEPARTMENT OF TRANSPORTATION COMMENT LETTER
General Comments

15. Comment/Question: Illicit discharge requirements are excessive:  The TMDL recommends conducting an extensive illicit discharge detection effort that may be unwarranted (TMDL Section 7.2.3, Page 86-87).  Data from previous MassDOT efforts indicates that illicit discharges from our storm water outfalls are not a significant source of water quality concerns.  An assessment of 289 outfalls within the Lower Charles River Watershed performed for MassDOT did not identify any illicit connections. The efforts to conduct illicit discharge are costly.  Therefore, comprehensive illicit discharge detection from MassDOT’s storm water system is not a cost-effective approach to reducing pollution from storm water systems.  Rather, a targeted effort to assess areas with a higher potential for illicit discharge is more appropriate.
The TMDL recommends that as part of the illicit discharge detection efforts, wet weather and dry weather sampling for nutrients should be conducted (TMDL Section 7.2.3, Page 86-87).  This is not consistent with the standard approaches to identifying illicit discharges, which do not include sampling for nutrients.  In addition, the nature of storm water is such that the nutrient concentrations are highly variable within a storm event and throughout the year.  Therefore, results from sampling efforts are unlikely to be valuable for assessing the contribution of specific areas if based on a limited number of samples. More comprehensive sampling efforts for such a large number of outfalls would be cost prohibitive.  The basis for this recommendation is unclear; given the increased costs involved, this effort likely is unwarranted.

Response:  The concerns of the DOT are noted.  This recommendation was targeted more at municipal systems than those controlled by MassDOT. Although the Lower Charles had a smaller number of illicit discharges, it is anticipated that the much larger and more complex Upper/Middle Charles watershed could be different. If illicit discharges are not found to be prevalent an alternative plan targeting areas deemed to have a higher potential for the discharge of phosphorus should be developed and implemented. The fundamental goal of this TMDL is to identify and eliminate sources of phosphorus to the Charles River system, whether those sources include illicit discharges or not.  
During the feasibility/implementation process, prior reports and studies should be taken into account to determine the most cost effective method of assessing and monitoring discharges for a matrix of issues including proximity to water bodies and potential impacts. The Department questions how DOT would prioritize discharges, quantify their phosphorus contribution and track remediation efforts without a significant monitoring program. The above matrix could be used to prioritize where sampling should begin.  MassDEP still believes however, that illicit discharges from municipal systems still exist  and work needs to continue to remove them from the municipal systems where feasible.   MassDEP also believes that other alternative approaches could be acceptable, provided they show a clear path to prioritize sources of phosphorus for remediation but it will be incumbent upon MassDOT to develop a plan acceptable to MassDEP. 
17. Comment/Question: Use and need for drainage area information unclear:  The TMDL recommends defining the drainage area and a wide range of related characteristics for each outfall or subcatchment (page 83).  MassDOT has hundreds of outfalls within the TMDL area and defining and assessing the drainage areas would be very expensive and time consuming.  It is not clear how this information would be used for prioritizing areas for BMP installation.  In addition, there may be other more efficient ways of prioritizing outfalls for BMPs.  These may include the location of the outfall relative to the impaired water body, the size of the outfall (which may be useful as a surrogate for the drainage area and flow while being easily obtained), and the land use of the area near the outfall.  Permittees should have significant flexibility in their approach for assessing their drainage areas and prioritizing them for BMP implementation.  This flexibility will allow permittees to implement the most cost-effective approaches and maximize the improvement in water quality achieved within limited budgets.  Implementing a cook book approach to large, diverse, storm water systems is not efficient.  In addition, the flexibility in prioritization and BMP implementation will avoid unnecessary delays that may be caused by compiling the details of MassDOT’s drainage systems.

Response: The ideas of the MassDOT to incorporate flexibility into the approaches utilized to identify and prioritize the most important outfalls and to maximize the improvements in water quality while keeping budgetary constraints in mind, in order to implement the most cost-effective approaches, are noted.  The ideas stated above were incorporated into the management and implementation discussion section of the TMDL.  Some of the information requested by the TMDL should already be available to MassDOT as that information would be required to complete other projects or to meet MS4 requirements.

In order to achieve the large reductions in stormwater runoff necessary to bring the Charles River into compliance with water quality standards, an intensive and integrated watershed remediation effort will be necessary to complete over time.  
This may be allowed if MassDOT develops a detailed plan for Department approval.

18. Comment/Question: Overlap with MS4 permit not defined:  The draft TMDL contains many recommendations that are duplicative of the requirements of the MS4 Phase II Permit.  However, the TMDL does not acknowledge that compliance with the MS4 permit will achieve many of these recommendations.  For example, the TMDL recommends developing and implementing Storm Water Management Plans to reduce phosphorus loading. Developing a separate SWMP for consistency with this TMDL would be duplicative of the SWMP developed for compliance with the MS4 permit.  Therefore, the recommendations that are duplicative of MS4 requirements should be identified, and many of the requirements can be incorporated into the SWMP developed for compliance with the existing Phase II MS4 permit.

Response: The TMDL is a technical document. The intent of the TMDL is not to create a duplication of work but rather to provide an overall framework that discusses the problems in the watershed, what the causes of those problems are, and what methods could be employed to address those problems.  One of the most important methods to improve overall watershed water quality is the MS4 Permit and the requirements set forth in that permit.  It is not MassDEP’s intent to require additional SWMP’s where they already exist. Our goal is to utilize existing tools like the MS4 Phase II Permit to address the sources of water quality impairments in the river is primary to meeting stormwater reductions. It must be recognized however that these permits will and SWMPs will likely need to be updated to include a prioritization system to address and remediate phosphorus sources.  The MS4 Permit itself includes a requirement to meet the water quality goals set forth in any approved TMDLs.  This TMDL sets forth those goals and once finalized and approved by EPA, future stormwater NPDES permits are required to be consistent with the wasteload allocations of any approved applicable TMDL. 
19. Comment/Question: Watershed specific permits unnecessary:  The TMDL recommends an evaluation of developing watershed specific general permits (WSGP) within the Charles River watershed (page 81).  The existing statewide MS4 general permit is comprehensive and allows implementation of measures to address local water quality concerns through a number of mechanisms, including compliance with TMDLs. Therefore, a WSGP would not have significant advantages for the water quality of the Charles River over application of the current permit framework.  In addition, the development of a WSGP would create a duplicative administrative burden for permittees that operate systems that cross the boundaries of the Charles River Watershed.
Response: The TMDL recommends conducting a study that would evaluate the usefulness of developing a WSGP as a tool to facilitate implementation of the goals of the TMDL if the TMDL and current efforts fail.  A study is necessary to evaluate the extent of additional improvements that could be obtained and what the level of those improvements would be as well as potential costs.  This study would be necessary for making an informed decision if water quality goals are not met.
Comment/Question: Load and Reduction Comments

20. Transportation loads are over-estimated:  The data indicate that the load of phosphorus from MassDOT roads represents only a small portion of the overall load to the upper Charles River.  Preliminary findings from work being conducted by the USGS estimate a loading rate of 1.8 kg/ha/yr estimated with data from the Highway-Runoff Database Version 1.0.0a (Federal Highway Administration, 2009).  These data represent runoff directly from roadway surfaces.  This loading rate is significantly less than the 2.51 kg/ha/yr used in the model for impervious surfaces in the Commercial/Industrial/Transportation land use (Table 14, page 50).  This demonstrates that the model is over-estimating the impacts of transportation land uses.
Response: See Draft Report, Table 14, page 50.  Also please refer to our response to Q23 for more detail.

The phosphorus export rate of 2.51 kg/ha/yr represents an aggregation of impervious surface for land uses within the industrial land use category not just highways. The agencies appreciate MassDOT data collection efforts to characterize stormwater pollutant characteristics but do not agree that it should be concluded that DOT’s calculated  rate of 1.8 kg/ha/yr is necessarily representative of all highways throughout the upper-middle watershed and for the same loading conditions used in the TMDL analysis.  

Experience in the stormwater monitoring field consistently shows high variability of stormwater quality within land uses at single sites and at among different sites within the same land use category. Experience shows that the longer the averaging period used to characterize quality from a particular stormwater source the less variability there is among sites of a given land use.  The approach used in this TMDL was to match watershed loads with simulated instream water quality for over a five year period in order to reduce variability associated with numerous factors particularly year to year variations in climatic conditions.  The TMDL analysis did not attempt to characterize loadings for individual sites or from subsets within broader land use categories.  The primary objective was to estimate total loading while recognizing that some stormwater sources of phosphorus (particularly highly impervious areas) are more potent than others.  

Also, for implementation purposes, this TMDL emphasizes the relative reductions that are needed to achieve the water quality goals.  The significance of emphasizing relative reductions is that the absolute value of actual loads is less important than the relative reduction.  For example, if the Lower Charles phosphorus TMDL applied a uniform load reduction rate among all of the controllable land use categories (all except forested) the reduction required would be 63.7%. For the more impervious surface such as highways, MassDEP is confident that a reduction on  the order of 65% is needed to achieve the water quality goals for the Charles River regardless of whether its absolute loading rates is 1.5 or 2.5 kg/ha/yr.  MassDEP has determined from this TMDL analysis as was determined in the Lower TMDL analysis that the land use categories with higher loading rates (medium density residential, high density residential, industrial, and commercial) all require reductions of 65% to achieve the water quality goals of the Charles River.  MassDEP is confident that the phosphorus loading from highways is well with the within the various loadings from this group of land uses.  Since the Charles River TMDL uses actual instream water quality data to back calculate runoff levels, the data in this study are more relevant to the upper –middle  Charles River watershed for the TMDL analysis period than the more focused monitoring efforts provided by MassDOT.   
Our consultant, Numeric, indicated that the TP average annual export coefficients given in Table 14 were calculated using the hourly HSPF predicted unit area phosphorus loads discharged from pervious and impervious fractions and the total of each land category, during the 5-year period between 1998 and 2002. Although the calculated value of 2.5 kg/ha/yr for the impervious fraction of the Commercial/Industrial/Transportation land use is higher than that attributed to a preliminary analysis by USGS (1.8), it falls well within the range of values cited in the literature for urban (NURP range = 0.19-6.23), commercial (Loehr et al, 1989, range = 0.1-7.6) and industrial (Loehr et al. ,1989, range = 0.4-4.1) land uses. In the China Lake TMDL (Maine DEP, 2001), the Maine DEP utilized TP export coefficients of 3.9 and 2.9 kg/ha/yr, for lake shoreline and non-shoreline roadways, respectively. The official Maine DEP Method for determining phosphorus load allocations within altered urban and suburban landscapes (Dennis, et al. ,1989) utilizes TP export coefficients of 5.9 and 4.2 kg/ha/yr for road surfaces and impervious urban surfaces, respectively. The values used by Maine DEP serve to further bracket those given in Table 14 as being well within the range of values cited in the literature. Official stormwater management manuals for several other states similarly contain TP export coefficients for highways that are similar to or significantly higher than the values calculated from the HSPF results of this study.

An important finding of the NURP studies was that event-mean TP concentrations for runoff from all urban land uses were similar, with median and mean EMC concentrations of 0.26 and 0.33 mg/l TP, respectively. Application of the widely accepted Simplified Method (Shoeler, 1987), using the recommended average annual rainfall depth of 41.5 inches for coastal New England and the NURP urban median EMC for TP yields an export coefficient of 2.5 kg/ha/yr for impervious surfaces.  This result is essentially identical to the TP export coefficient determined using the calibrated HSPF model for the impervious component of the commercial/industrial/transportation land uses, within the Upper/Middle Charles River watershed.
21. Comment/Question: The TMDL indicates that the level of reduction applied to each land use when developing the Waste Load Allocation (WLA) is reflective of the relative importance of that land use.  In addition, the TMDL applies greater reductions to the major wastewater treatment facilities (WWTFs) than to the minor WWTFs.  Despite this, the TMDL requires the highest level of reduction (65%) from transportation land use even though it only represents a small fraction (7%) of the storm water phosphorus load to the Charles River (Figure 14, page 74).  Further, MassDOT represents only a fraction of the load from the transportation land use with approximately 200 road miles (as calculated from former MassHighway roads) out of the total 2,400 road miles in the watershed.  Based on the loading rate developed with the USGS data and an estimated impervious area (from formerly MassHighway roads) of 400 hectares, we estimate that 730 kg/yr of phosphorus runs off these impervious areas within the Charles River watershed.  This is less than two percent of the overall load to the Charles River (40,545 kg/yr).  Since MassDOT is such a small fraction of the overall load, and therefore has a relatively minor impact on the Charles River Water quality, a lower requirement for phosphorus reduction attributable to transportation land use is appropriate.
Response:  Please see also the response to question 20.  
All NPS received the same across the board reduction and there are differences between the MassDOT model and the agencies’ model in that the MassDOT model only estimates the amount coming from the impervious surface while this model combines transportation with other categories of land use and considered both impervious and pervious areas (therefore the higher runoff coefficient).  Impervious areas as compared with pervious areas, by definition, have direct runoff without any attenuation or infiltration.  The relative magnitude of the impact from impervious areas can be substantial on a percentage basis in comparing actual runoff levels versus potential runoff levels.   Additionally, roadways tend to follow the river system and are located in the buffer zone of the waterway with proximity to the river and its tributaries being quite high.  Therefore, the potential for reductions of runoff from these roadways can be quite substantial with correspondingly large reductions in instream effects. An evaluation of the roadways as specified in the TMDL implementation/management section would provide further refinement in the information necessary to a determination of importance.

The 65% was based on all transportation and was consistent with all stormwater reductions across the board, and 65% was the amount the Department felt was achievable based on BMPs.   The TMDL does not break out MassDOT versus other roadways. When dealing with stormwater pollutant loadings in a large watershed like the Charles, it is necessary to address literally thousands of individual sources that when considered individually each source can seem insignificant.  However, the cumulative effect of all the sources combined is not insignificant.  MassDEP is very confident that impervious surfaces when considered collectively are a very significant and substantial source of phosphorus to the Charles River.
Numeric indicated that the TP stormwater loads and export coefficients determined with the HSPF model are the result of its calibration to a large amount of recent site-specific stream flow and water quality data for the Upper and Middle Charles River and its watershed. As such, they are likely much more representative of actual current conditions within the Charles River watershed than transportation TP loads estimated by USGS using a nation-wide database. The HSPF TMDL modeling indicates that TP stormwater loads from urban impervious surfaces, including roadways, are a significant source of TP to the Charles River and its tributary streams. In addition, stormwater TP loads discharged from these impervious road surfaces are often directly connected to the stream network, with very little load attenuation.
22. Comment/Question: In addition, only a minority of the runoff from the MassDOT (formerly MassHighway) roads discharge directly to the Charles River.  The volume and concentration of phosphorus in runoff from roads that do not discharge directly to the Charles River will be reduced substantially by a number of factors, including existing BMPs which facilitate infiltration, detention, and plant absorption.  BMPs such as these have been shown to reduce phosphorus loads from 20 to 90 percent (MA DEP Stormwater Policy, 2008).  As a result, the phosphorus load from MassDOT roads in the watershed to the Charles River is likely much lower than predicted. Therefore, MassDOT is a minor contributor of phosphorus to the Charles River.

Response: In a 2010 assessment of Spruce Pond brook, a one-square-mile subwatershed in Franklin, CRWA found that few stormwater BMPs had been installed prior to 2000, the base year for the TMDL land use.  Of the 50 potential BMP sites, only 7 had active stormwater BMPs, and most of these BMPs were not designed to remove much phosphorus.  These 7 BMPs only accounted for 2.5% of the required TMDL reduction for the subwatershed, and that estimate assumed the BMPs were being maintained.

A comprehensive mapping of these outfalls and an identification of the drainage areas together with a decision matrix of factors used to prioritize the importance of these outfalls would be the most logical way of determining whether the outfalls are a major or minor contributor.  From the information contained in this letter, it appears that MassDOT already has a large amount of the information necessary for a project this type.  

MassDEP and EPA envision that the permitting process will allow MassDOT to get phosphorus reduction credits for existing well functioning BMPs.  As part of the permitting process, MassDEP expects that MassDOT will have the opportunity to document post-constructional details of existing BMPs and provide supporting information to justify phosphorus removal credits for complying with phosphorus load reduction permit requirements.   To assist permittees in assigning phosphorus removal credits for BMPs, Tetra Tech, under contract to EPA, conducted a BMP performance assessment project that provides long-term cumulative phosphorus load reductions for eight types of structural BMPs based on varying design storage capacities.  The final report for this project is located at:       http://www.epa.gov/region1/npdes/stormwater/assets/pdfs/BMP-Performance-Analysis-Report.pdf
23. Comment/Question: Storm water loads are over-estimated: From our analysis of the draft TMDL narrative, it appears that the ultimate allocation of loads under this TMDL attribute too much of the existing phosphorus load to surface runoff (distributed over the several categories of land uses).  The concern is that the resulting TMDL action strategy places too heavy an emphasis on reducing phosphorus from land uses, including transportation (e.g., by application of non-structural and structural BMPs), and too little emphasis on identification and correction of other significant sources.

The Upper/Middle Charles TMDL is based in part on achieving a load allocation stipulated in the Lower Charles TMDL.  In the Lower Charles TMDL study, the analytical model was based on land use literature-based export coefficients, and the model was calibrated by adjusting the literature coefficients by about 1%.  It appears that this adjustment was applied uniformly over all the land use classes.  The model used for the Draft TMDL study of the Upper/Middle Charles, resulted in a further adjustment to the export coefficients (see Table 14 and the narrative on page 49).  These further adjusted values average 47% greater than the aggregate coefficient for all land uses.

At the October 29, 2009 public hearing, the DEP offered that this adjustment was made essentially to calibrate the model.  The modeling consultant indicated that the coefficients were “back-calculated” from modeling results.  By either explanation, the adjusted loading rates differ so significantly from literature values and from values used in the Lower Charles TMDL, that further analysis is warranted to explain or justify the difference.

From the last row of Table 14, one can infer that if export coefficients by land use category had been set equal to those used for the Lower Charles, then the storm water load would be 21,868 lbs instead of 30,974 lbs.  This would mean the model would not account for about 9,106 lbs of phosphorus (annual load).

Response:  The Draft Report explains why the land use export coefficients used in the Lower Charles TMDL were too low and had to be increased for this TMDL as follows:
“The Lower TMDL used literature-based export coefficients (Horner, 1994) and adjusted these coefficients to match the total observed watershed phosphorus load.  In general, these Lower TMDL loads were lower than those used in the Upper/Middle TMDL because the Lower Charles TMDL model used the measured load input at the Watertown Dam.  As such it did not have to consider additional losses that were occurring in the Upper/Middle sections of the system Therefore in order to account for upstream losses and still match the measured load at the Watertown Dam further adjustments to the final phosphorus export coefficients were necessary and are provided in Table 14.”

The net phosphorus losses of about 10,500 kg/yr that are mentioned in the above paragraph (also see Table 14, page 50) are mostly due to the Mother Brook diversion and settling of algae.  Because the Lower TMDL did not consider these losses in its more general analysis, the stormwater phosphorus load for this TMDL must be increased as part of the calibration process.

In addition to raising all export coefficients, the low density residential loading factor used in the lower TMDL appeared too low (lower than forest), so it was increased from 0.05 to 0.38 kg/ha/yr.  That value for the low density residential land use corresponded well with numbers used in another MassDEP report (Mattson, M.D. and Isaac, R.A., 1999.  Calibration of phosphorus export coefficients for Total Maximum Daily Loads of Massachusetts’s Lakes.  Lake Reservoir Management, 15:209-219).

In the HSPF model, there are no export coefficient parameters, so the buildup, washoff, interflow, and groundwater coefficients were set to literature values, then the model was run, and effective export coefficients (kg/ha/yr) were calculated from simulated output for all the pervious and impervious land segments.  This process was repeated iteratively by changing model parameters until the export coefficients seemed reasonable relative to one another and the total phosphorus load at the Watertown Dam matched the observed load for the calibration conditions.
Numeric indicated that stormwater TP loads were developed based on an iterative calibration of the HSPF model, using a large amount of recent site-specific flow and water quality data. The calibrated model accounts for all of the important processes controlling flow and water quality constituent loadings to the river, as well as internal sources and losses of flow and water quality constituents from the stream network. Internal sources and losses simulated by the model include: bottom sediment nutrient releases, algal settling and the Mother Brook flow diversion. The simplified export coefficient approach used in the Lower Charles TMDL neglected these significant internal TP losses, resulting in land use TP export coefficients which were within the relatively wide literature ranges, but somewhat lower than found using the much more comprehensive  HSPF modeling approach. Citing an export coefficient value as being "from the literature" should not lend it more credibility or validity than an export coefficient determined with a fully calibrated, comprehensive model such as HSPF.

The biggest change was due to the fact that the Upper Charles had to account for losses from Mother Brook where the Lower Charles focused only on what was coming over the dam.  The bottom line is that both used Mass Balance based on data.

Additionally, literature values can be extensively different from actual site-specific values as literature values are taken from nationwide databases where study sites may not be comparable.  All studies begin with literature values as the first step.  These literature values may be appropriate for locations in which the land uses in the study area database are similar to the land uses in the actual study area.  This is the case for the Lower Charles.  The Lower Charles is a more uniform urban area than the Upper/Middle Charles and using land use values from the database showed a good fit with only a small fraction of a change needed in order to match the instream values with the runoff values.
However, the Upper/Middle Charles has a much more complex land use and therefore required more extensive changes from the literature values in order to generate and simulate observed instream water quality values.  To have land use runoff values back-calculated from actual instream data is many orders of magnitude more accurate than using literature values from areas much different and geographically far removed from the study area.

24. Comment/Question: Other unaccounted significant sources:  The unaccounted for phosphorus load raises the question whether there are other significant sources that should be considered under a separate category from surface runoff, such as:  
· Illicit connections or undocumented CSOs
· Groundwater contributions (e.g., failing septic systems or septic systems located in close proximity to surface waters)
· Populations of resident waterfowl

· Erosion of disturbed sites
· Channel erosion associated with watershed streams
Section 4.2 indicates that flows from functioning septic systems are normally very small.  There is no discussion of failing septic systems, or of “apparent” functioning systems that may be close enough to water resources that they may “short circuit.”  Is there sufficient evidence to eliminate septic systems as a potential phosphorus source?                           

Response: Please refer to question 35 for additional discussion. Although additional data is always beneficial MassDEP believes the current modeling effort has adequately captured the major sources and their impact on water quality within the Upper/Middle Charles River.  There is not enough data on all smaller sources which are minor compared to the other sources.
a. Illicit connections or undocumented CSOs
a. MassDEP does not believe there are any CSO in the middle and upper watershed but are aware of the presence of illicit sanitary sewage discharges and sanitary sewer overflows (SSOs).  These discharges are highly variable and difficult to estimate their contribution to the Charles because most have yet to be identified and/or quantified.  However, MassDEP and EPA envision the permitting process for achieving the stormwater phosphorus load reductions will allow municipalities to take credit for the elimination of documented illicit discharges and SSO.  To earn such credit towards the municipality’s overall reduction requirement will require the municipality to quantify the volume of illicit discharge eliminated.  For example, the Boston Water and Sewer Commission (BWSC) has had a long running IDDE program. When BWSC eliminates illicit discharges it reports the annual volume eliminated based on public water usage records.  Using these volumes and representative phosphorus concentrations of untreated sanitary sewage, the corresponding phosphorus load eliminated can be estimated.  

b. Groundwater contributions (e.g., failing septic systems or septic systems located in close proximity to surface waters)
b. Failed septic systems are likely a very minor source of phosphorus to the water shed.  Phosphorus mobility is highly limited in soils and usually moves only under surface breakout conditions.  Therefore the input was determined to be relatively minor. However, under the implementation phase, the towns in the upper watershed could evaluate this issue and possible solutions as part of the BMP implementation plans.  Although these are expected to be small they may assist in meeting the total nutrient reductions requested as part of this TMDL.  A large portion of the watershed is already sewered.
c. Populations of resident waterfowl

c. MassDEP agrees that waterfowl can be a contributor to phosphorus in localized areas.  Therefore, this would be more logical to deal with on a town by town site specific basis,. Although these are expected to be small they may assist in meeting the total nutrient reductions requested as part of this TMDL.  

d. Erosion of disturbed sites
d. Erosion of disturbed sites should be a minor contributor to the overall phosphorus load if required erosion control techniques are employed as required. Nonetheless, they may  be a contributor to phosphorus in localized areas and should be addressed on a town-by-town basis. Although these are expected to be small they may assist in meeting the total nutrient reductions requested as part of this TMDL.  

e. Channel erosion associated with watershed streams
e. Same response as for c and d.
25. Comment/Question: Build-out conditions not considered:  The TMDL does not appear to account for build-out conditions, other than future growth anticipated in the design flows of the wastewater treatment plants.  If the study assumes that new development will control phosphorus levels to equal “background” (i.e., forest loading rates), then the required removal rates may be unrealistic for sites where infiltration BMPs cannot be installed.  The lack of build-out analysis does not appear to be a realistic approach to addressing long-term water quality goals.

Response: It is anticipated that current regulations for building requirements and proposed new stormwater regulations for existing sites will control increases in future nutrient runoff.  Build-out analyses have been conducted in the past by EOEEA watershed teams and these GISs based maps are available for the town to use in meeting their regulatory requirements.  These maps are located at: http://commpres.env.state.ma.us/content/buildout.asp.  Please see Response 1.b. for additional stormwater issues.                     .

Compliance Comments
26. Comment/Question: Need for BMPs in not-direct discharges:  MassDOT understands the need for phosphorus reduction for direct discharges to the Charles River and its tributaries but feels that discretion should be provided for determining if discharges do not directly discharge to any of these waterbodies.  By focusing on the direct discharges, the limited budgets for BMP construction will most effectively be utilized for phosphorus reduction.
Response: MassDEP agrees with your comment.  This is the reason the TMDL recommends that all entities including MassDOT prioritize each source. The importance of prioritizing which sources should be targeted first in order to achieve the most improvement instream should be emphasized in any implementation/management plan.
27. Comment/Question: Accounting for BMPs:  The existing MassDOT storm water system includes BMPs that reduce the phosphorus loads to the Charles River.  For example, when I-495 was built (around the late 1960s), a vast array of drainage attenuation basins and swales also were built.  BMPs like these should be factored into all of the phosphorus loading calculations, i.e., considered when assessing compliance with the WLA and reductions that this TMDL requires.  Furthermore, it is not clear that the effectiveness of existing BMPs would be considered when determining compliance with the TMDL.  Compliance with the TMDL should be determined based on the implementation of BMPs where practicable.  In some cases, it is likely that the MassDOT system already has sufficient BMPs to achieve the required reductions in phosphorus loading.
Response:  See Response to Question 22. The purpose of this TMDL is to identify sources and loads of phosphorus to the Charles River system, their impact on water quality, and to define the load reductions necessary to meet the state Water Quality Standards. The TMDL also attempts to provide general guidelines for implementation but it does not attempt to identify which activities should and should not receive credit nor how much credit should be granted. The reason it did not attempt this is because the amount of reduction is highly site specific and depends on many factors including, but not limited to: 1) the type of BMP (including whether it is structural or non-structural), 2) the location, 3) the effectiveness of the BMP to remove phosphorus and 4) how well the BMP is maintained over time. The water quality conditions observed during the development of this TMDL should reflect the reductions achieved by BMP implementation prior to TMDL development however this is highly dependent on the factors identified above especially whether or not the BMP has been well maintained. Clearly, any new BMPs that have been applied subsequent to the development of this TMDL should receive credit to partially meet the overall reductions specified in this TMDL but the method for assigning and tracking that credit was beyond the scope of the TMDL and should be evaluated through other processes. 
The USEPA is presently in the process of evaluating this issue and has recently developed, and issued for public comment, a pilot program permit using their Clean Water Act, Residual Designation Authority (RDA) for stormwater discharged from the Towns of Bellingham, Franklin, and Milford. That permit has proposed alternative ways to provide credit for both structural and non-structural BMP applications. For further information please refer to the EPA web site at   http://www.epa.gov/region1/npdes/charlesriver/index.html.
28. Comment/Question: In addition, compliance should take into account the highly variable nature of storm water systems and the constraints at certain sites that would make certain structural BMPs not feasible.  Therefore, the TMDL should account for these variations and acknowledge that implementing structural BMPs for reducing phosphorus loads is not feasible at all outfalls.  In addition, flexibility should be allowed for implementing BMPs in areas where they will be most effective and the greatest reductions in phosphorus loading will be achieved.  This will ensure the most prudent use of tax dollars for reducing phosphorus loading to the river.

Response:  The TMDL provides an overall goal for phosphorus reductions to meet water quality standards but is not sufficient to allocate loads on a parcel by parcel basis.  It is for this reason the Department has recommended site-specific evaluations and prioritizations. The importance of prioritizing which sources should be targeted first in order to achieve the most improvement instream, together with a feasibility study which includes evaluation of installation and access, should be emphasized in any management plan.
29. Comment/Question: The EPA has developed performance curves for a few of the available structural BMPs (Stormwater Best Management Practices Performance Analysis, December 2008).  Will the EPA and DEP permit MassDOT to rely on this reference to document effectiveness of BMPs for controlling phosphorus?  Will the EPA or DEP be supplementing this document with data on other structural BMPs discussed in the Massachusetts Stormwater Handbook?  Will guidance be available for the performance efficacy of non-structural practices, such as street sweeping, fertilizer application, and leaf litter control?
Response: The Stormwater Best Management Practices Performance Analysis is one tool which the agencies have made available for use in projects such as these.   This report is located at: http://www.epa.gov/region1/npdes/stormwater/assets/pdfs/BMP-Performance-Analysis-Report.pdf.      For the permitting program EPA envisions that the performance information from this project may be used by permittees to demonstrate compliance with phosphorus reduction requirements by calculating phosphorus reduction credits for BMPs that are designed, constructed, and maintained in accordance with the MA SW Handbook.   For other BMPs, not included in the BMP performance project, the permittee will need to provide and justify estimates of reduction credits.  For the draft RDA general permit, EPA has included methodologies for calculating phosphorus reduction credits for both non structural ( sweeping, CB cleaning, phosphorus free fertilizer use, and leaf litter management) and structural BMPs., The Agencies would like to expand the scope of BMPs for which long-term cumulative phosphorus reduction estimates are provided.  However, no plans currently exist; as such work is dependent on having both available funding and adequate BMP performance data.  As indicated in RTC 1b, the USGS with funding by MassDEP and EPA is carrying out a high efficiency street sweeping project in the City of Cambridge for the goal of developing estimates of phosphorus reduction credits for various sweeping programs.  

Modeling Comments/Questions

30. Comment/Question: Sediment releases:  The analytical model used to develop the TMDL includes a component for sediment nutrient release.  Section 3.1.1 describes a study which characterized sediment nutrient and oxygen release rates in nine watershed impoundments.  The narrative does not appear to relate how this information was used.  Does the model account for sediment release from the impoundments only, or from the entire river reach within the study area?

The TMDL report (e.g., Section 4.2, page 46) notes the potential significance of nutrient release from sediment accumulated on the river bottom.  The study mentions no characterization of river sediments, or how phosphorus from the river sediments enters the water column.  Has characterization and evaluation of nutrient release within the river been conducted?   Has sediment transport from the river to the impoundments, and subsequent contribution to impoundment sediment/water interaction, been evaluated?
Response:  For each of the nine impoundments, average model parameters were determined from the four samples per impoundment.  The parameters used in the HSPF model were the sediment oxygen demand, ammonia efflux rate, and phosphate efflux rate (g/m2/hr).  Because the measured organic efflux rates were low, the BOD rates in HSPF were set to near zero values.  The measured average rates were used in each of the nine impoundment reaches and interpolated between impoundments for flowing reaches between them.  Because these rates are area-dependent (g/m2/hr) and the flowing reaches do no have much bottom area, the actual rates (g/hr) are very low, so the model is not sensitive to the accuracy of these values for the flowing reaches.

The study referred to was conducted by UMASS Dartmouth.  The data indicated those 36 sediment samples were collected in 9 impoundments, with 4 samples per impoundment.  Each sample was measured for sediment oxygen demand (SOD) and nutrient release rates under both aerobic and anaerobic conditions. The SOD data showed little variability.   Aerobic and anaerobic release rates were averaged for the impoundments and incorporated into the model.  Sediment flux data collected by UMass Dartmouth (CRWA, 2006) indicated that NO3-N is lost from the water column within these impoundments.  Denitrification was activated within the HSPF model for these reaches during warm-weather periods when predicted water column DO levels decrease.  Sediment processes like erosion were not explicitly modeled since suspended solids concentrations are very low in the Charles River

Excerpts from the Upper/Middle Charles River  Phase III  Calibration Report (CRWA, Numeric, 2009) are as follows:

“CRWA surveyed nine impoundments and ponds to determine bathymetry and sediment thickness during summer and fall of 2002 and the summer of 2003.  The bathymetric survey determined the storage capacity and quantified the thickness of sediments in each impoundment and pond….….

CRWA contracted UMass-Dartmouth in 2005 to design and conduct a sediment nutrient and oxygen flux study in the Upper/Middle watershed.  The goal was to obtain rates of sediment nutrient release and oxygen demand to support the parameterization of the water quality model.  The same nine impoundment sites were studied.  Sediment cores were collected at two to five stations at each site and were incubated to determine both aerobic and anaerobic nutrient release rates and sediment oxygen demand.”

Phosphorus from the river sediments can enter the river system in a number of ways including scouring and resuspension of the sediments into the water column or through chemical changes in the surface sediments that take place when dissolved oxygen in the water column reaches a low enough level to dissolve the layer which seals off the sediment nutrients from moving into the water column.  A determination can be made of the composition of the sediments and the level of dissolved oxygen in the water column over these sediments, however, these types of studies are prohibitively expensive, but they were funded for this project. 

Information from these studies was incorporated into the HSPF model.
Numeric indicated that measured phosphorus flux rates from bottom sediments and oxygen loss rates to bottom sediments were both included within each reach of the HSPF river model. The measured phosphorus (orthophosphorus) and nitrogen (ammonium and nitrate) flux rates, in grams per square foot per day, were extracted from the impoundment sediment study and assigned to the corresponding impoundment reaches in the HSPF model. HSPF calculates the bottom surface area of each reach, during each 1-hour time step. The measured impoundment rates were linearly interpolated over the length of river to determine values used in non-impounded, free flowing reaches. Flux values were measured for both aerobic and anaerobic (low dissolved oxygen) conditions within overlying waters and these different values were also used in the model. Anaerobic phosphorus flux rates were generally greater than those measured under aerobic conditions. HSPF predicted water column dissolved oxygen levels at each time step were then used by the model to select either the aerobic (DO greater than 2 mg/l) flux rate or the anaerobic (DO less than 2 mg/l)  flux rate, during each time step. It is important to note that although linearly interpolated impoundment values for flux rates were used in free flowing river reaches, very little flux of nutrient or dissolved oxygen mass occurs within them, due to their low water residence times.

31. Comment/Question: TP settling:  In Table 13, how was the “settling” component of “TP Losses” estimated?  Does this include both river and impoundment components?
Response:   Numeric indicated that the HSPF model simulated the loss of algae and organic phosphorus to bottom sediments via settling, within all reaches, including both impounded and free flowing portions of the river main-stem and its tributaries. Since algae contain phosphorus, their settling results in a loss of phosphorus from the water column. Similarly, the HSPF model simulated the loss of both the refractory (non-reactive) and labile (reactive) portions of the water column organic phosphorus to bottom sediments via settling of refractory organic phosphorus and biochemical oxygen demand, respectively.

A sensitivity analysis was conducted by turning various processes on and off to look at the response instream in order to provide an idea of the internal responses Coefficients were adjusted based on the results of the sensitivity analysis. 
32. Comment/Question:  Groundwater contributions:  The Section 4.2 introductory paragraph states that groundwater sources of phosphorus are normally very small.  Has this statement been corroborated by field data obtained within the study area?  How do background groundwater phosphorus levels compare to the EPA criteria for phosphorus listed in Table 3?

Response: A buildup and washoff process was used for surface water with EMCs for groundwater input on a monthly basis. The total phosphorus used for groundwater was 0.01 mg/l for all months and all PERLNDs.  This is directly comparable to the USEPA recommended nutrient numbers listed in Table 3, pg. 19.
Numeric indicated that HSPF was used in this study to simulate subsurface flow in two regions. The upper region nearest to the ground surface, termed the interflow region, can receive rainfall that infiltrates downward.  Below this region exists the groundwater.  During an HSPF simulation, phosphorus concentrations are assigned to the flows discharging from each of these regions into the stream network. Although no interflow and groundwater phosphorus concentration data were available for the land uses within the watershed, values were assigned based on best professional judgment. Groundwater phosphorus concentrations for all land uses were set to 0.01 mg/l. Interflow phosphorus concentrations were set to 0.01 for forested wetland and water wetland land uses, 0.06 mg/l for open and forested land uses and 0.16 mg/l for all residential land uses and the commercial/industrial/transportation land use. The higher interflow concentrations used for the developed land uses were meant to capture all unknown subsurface sources, such as failing septic systems.

F. COMPREHENSIVE ENVIRONEMENTAL INCORPORATED COMMENT LETTER
On behalf of the Towns of Franklin and Millis

33. Comment/Question:  Model Calibration Methodology and its Effect on Allocation of the Annual Phosphorus Loads

From our analysis of the Draft TMDL, we are concerned that the ultimate allocation of loads ascribes too much of the existing phosphorus load to surface runoff, distributed over the several categories of land uses.  This allocation is derived from the modeling assumptions and calibration.  With the allocation by land use proposed under the TMDL, the importance of other contributing sources has been masked.  The action plan for reducing phosphorus can then result in too much emphasis on reducing phosphorus from land uses, and too little effort to identify, characterize, and address these other sources.  

As a result, affected communities could expend considerable resources on regulating land uses or implementing BMP retrofits to capture and treat runoff from individual sites, only to find after years of effort that the Charles River is still impaired because of significant loads from other sources that were insufficiently characterized in this TMDL.

The basis of this concern is as follows:

The Draft Nutrient TMDL uses existing water quality and flow data within the watershed to develop a model to define phosphorus loadings to the Upper/Middle Charles River, calibrated to the water quality data at the Watertown Dam that served as the basis for the Lower Charles River Final Nutrient TMDL. 

In the Lower Charles TMDL, the analytical model estimated phosphorus loads from surface runoff from various categories of land uses for the entire watershed, based on literature values of export coefficients.  After accounting for wastewater treatment facilities and CSOs, the modeling effort found that the estimated load based on these coefficients was within 1% of the load computed from water quality and flow data.  The Lower Charles TMDL model was therefore calibrated by adjusting the export coefficients by about 1%.  It appears that this adjustment was applied uniformly over all the land use classes.  The results of this analysis established existing and allocated loads of phosphorus at the Watertown Dam.  These loads have been carried forward into the development of the Draft Upper Middle Charles TMDL.

In the Draft Upper/Middle Charles TMDL, the narrative (page 49) states that “further adjustments to the final phosphorus export coefficients were necessary.”  The adjusted coefficients are presented in Table 14 and compared to the values used for the Lower Charles study.  The Upper Charles TP loading rates (expressed in kg/ha/yr) differ from the lower Charles an average of 47% for the aggregate coefficient for all land uses.  Individual land-use adjustments vary widely, from minus 2% (high density residential) to plus 660% (low density residential). 
The DEP indicated at the public hearing that the coefficients were adjusted, essentially to calibrate the model.  Also at the public hearing, a representative of the consultant who developed the TMDL model stated that the coefficients were “back-calculated” from modeling results.  Whatever method was used to result in these adjusted loading rates, the fact remains that they differ significantly from literature values, and from the values used in the Lower Charles TMDL study.  The Draft TMDL narrative does not explain or justify this substantial difference.

If the export coefficients by land use category were set to equal the ones used for the Lower Charles, then the stormwater phosphorus loads would be 21,868 lbs, instead of the 30,974 lbs established in the Draft TMDL (bottom row of Table 14).  This means that the model would then not account for approximately 9,106 lbs of annual phosphorus contribution at Watertown Dam.  This raises the question whether there are other significant sources that could account for over 9,100 lbs (almost 30% of the load that the TMDL would allocate to “stormwater”).
Response: Also refer to responses to questions 21 and 23.
When the Lower Charles TMDL was developed a certain number of generalized assumptions were made for the watershed above the Watertown Dam, with the focus of the Lower Charles study on the areas it encompassed.  Therefore, the finer definition of sources and sinks of nutrients  above the Watertown Dam was left to be undertaken during the Upper/Middle Charles TMDL study with a load allocation provided for water quality at the dam which was required to be met.  The Lower Charles did not look in detail at the more complex watershed issues above the Watertown Dam including the Mother Brook diversion, sediment issues, particularly in the impounded sections of the river, and a number of other factors which had to be addressed .  These sources were defined in greater detail under this study and therefore as these items were defined a more detailed and accurate apportioning of the load was developed.  (See below) 
Numeric Inc. indicated that the Lower Charles TMDL export coefficient loading calculations failed to account for the phosphorus loss from the Mother Brook Diversion. The Mother Brook diversion results in a major loss of point (wastewater treatment facilities), non-point source (stormwater, interflow and groundwater) and internal bottom sediment release TP loading from the upstream watershed. The Lower Charles TMDL export coefficient loading calculations also neglected internal TP losses to bottom sediments described in the response to Q31. Had these major losses been recognized during the Lower Charles TMDL, their export coefficients would have been set higher, but still within the range of acceptable literature values, which is quite large. The literature values used in the Lower Charles TMDL should not be interpreted as site-specific or as from the center of the range of acceptable values. The export coefficients determined using the HSPF model of the Upper/Middle Charles River are much more accurate  because they fall within the literature range of acceptable values and were determined using a more comprehensive modeling tool calibrated with extensive site-specific field observations of current conditions throughout the river system.

34. Comment/Question:  This further prompts the following related questions:

a. What is the rationale in general for adjusting coefficients for the land-use categories, instead of calibrating the model in an alternative fashion?  For example, the TMDL could have carried a category consisting of “other sources” for both the modeling and the eventual allocation of loads.

b. What is the rationale for the differential treatment of land use categories, rather than a uniform adjustment?
c. If there is such a substantial difference between predicted loads from stormwater by land-use literature coefficient, and the observed load after accounting for other inputs and losses, why does the TMDL study not further explore potential reasons for this difference?  

Response (a, b & c): Please also refer to our response to Question 23.

 (a) The aggregation of sources into gross or lumped allocations by land use is consistent with the level of data and information available for this TMDL.  While there is reasonable confidence in the overall magnitude of the total nutrient loadings to the Upper/Middle Charles River from the identified major land use areas, there are only limited data available to determine the magnitudes of loads from other individual sources.  This uncertainty is due to several factors including the typical high variability associated with drainage system discharges, the lack of nutrient and flow monitoring data for specific stormwater sources, and because as stated above, many of the drainage system sources are influenced, to varying degrees, by illicit sewage discharges.  Because of the presence of sewage in the stormwater drainage systems, it is difficult to determine how much of the nutrient loading is due to illicit sources and how much is due to stormwater runoff, therefore a method of evaluating and remediating the presence of illicit discharges was recommended as part of  the  implementation portion of the TMDL.  The ability of carving out the amount of this under an ‘other’ category is limited at this time and funds would be better directed at remediation.  Therefore, aggregate WLAs for stormwater discharges to the Upper/Middle Charles River were established for sources that contribute phosphorus loads. It should also be noted that there are no CSO’s in the Upper/Middle section of the Charles River. 
(b) The amount of phosphorus in storm water discharges from various land uses (excepting, agricultural, forest and open space land uses) is directly and proportionally related to the percent imperviousness of that land use; and the Charles River watershed is reflective of general trends when considering the relationship between land use and degree of imperviousness.  Each land use category has a different amount of impervious land use and therefore requires differential treatment.

(c) The ranges in percent impervious values for various land uses can be quite large if data is extracted from a nationwide database (Schueler, 1987).  However for the Charles River watershed, the percent imperviousness was directly calculated for each land use by MassGIS in 2007, providing site specific information which could be used to specify numbers for this TMDL.   Subsequently, the land use numbers were then recalibrated to actual instream water quality values providing a direct link both to actual GIS land use and actual instream water quality.  However, there is no substitute for further phosphorus source assessments in each of the communities as part of the implementation of this TMDL.  
For these reasons, a comprehensive control strategy needs to be developed by each contributor as part of the implementation process to address the numerous sources of nutrients in the Charles River watershed that contribute to impairments in both the Upper and Lower Charles River.
Also, the specified reductions in the TMDL will provide guidance as to the relative importance of land use categories for contributing phosphorus to the Upper/Middle Charles River. 

Other potential loads such as septic tanks, animal waste especially from geese, illicit connections, and erosion from disturbed sites were considered, but not included for the following reasons.

Contamination from septic tanks usually occurs in the form of nitrogen or bacteria which are both highly mobile constituents.  In contrast, phosphorus has a high retardation coefficient in soils, and is mostly confined to the leaching field.  Failed septic tanks could contribute to some phosphorus loading, depending upon their location but are likely minimal in terms of overall phosphorus loading as compared to other sources. 
Animal feces, especially from geese, could contribute to phosphorus loading and could be a significant input.  However, the unknown number and types of animals, their temporal and spatial location, and poor data availability on feces quantity per animal per day, make quantifying these sources accurately almost impossible.  The TMDL implicitly included these animal feces load in the land use loading rates.

Illicit connections could also be a significant source of phosphorus loads because they are usually continuous even during the dry periods.  Again, the unknown number of connections, their spatial location, and the unknown load per connection, make quantifying these sources difficult.  The TMDL implicitly included these illicit connection loads in the land use loading rates.  Much of the stormwater concentration data and derived export coefficients in the literature rely on measured data in areas where there were existing illicit connections so the numbers are already biased high by their presence.

Erosion from disturbed sites could also be a significant source of phosphorus loads especially during the wet season when surface runoff is greater.  Because these sites tend to be temporary in nature, we did  not explicitly consider them in the HSPF model but we did model all open areas, including agriculture and mining, and as Open Land, using appropriate parameter values.  Finally, the HSPF reach model was not configured to model inorganic sediment transport since the Charles is a relatively flat river and there is little inorganic sediment transport.  The reach model did, however, model the transport of organic and inorganic nutrients, including phosphorus.
Numeric indicated that the approach used in the HSPF watershed modeling of individual land uses has been used successfully in a large number of nutrient TMDL studies across the US.  A large literature database exists of model parameters used successfully, in the past, to predict the observed phosphorus export from the different land use categories.  It is important to note that the observations are for total export from each land use, which includes the unknown “other sources”.
35. Comment/Question:  Does this difference warrant additional data collection, analysis, and documentation regarding potential other pollutant sources that individually or collectively contribute significant phosphorus loading, such as: See question 24.  
Although additional data is always beneficial MassDEP believes the current modeling effort has adequately captured the major sources and their impact on water quality within the Upper/Middle Charles River.

a. Illicit connections or undocumented CSOs; 
See Response to Question 24.     
b. Groundwater contributions (e.g., from failing septic systems, or systems located in close proximity to existing receiving waters);
b. Failed septic systems are likely a very minor source of phosphorus to the water shed.  Phosphorus mobility is highly limited in soils and usually moves only under surface breakout conditions.  Therefore the input was determined to be relatively minor. However, under the implementation phase, the towns in the upper watershed could evaluate this issue and possible solutions as part of the BMP implementation plans.  Although these are expected to be small they may assist in meeting the total nutrient reductions requested as part of this TMDL.  A large portion of the watershed is already sewered.
c.  populations of resident waterfowl;
c. Waterfowl can be a contributor to phosphorus in localized areas.  Therefore, this would be more logical to deal with on a town by town, site specific basis, though controlling waterfowl in critical proximity areas and dealt with under the nonpoint source identification and reduction part of the TMDL projects. Although these are expected to be small they may assist in meeting the total nutrient reductions requested as part of this TMDL.  

d. Erosion of disturbed sites;
d. Erosion of disturbed sites may also be a contributor to phosphorus in localized areas but should be controlled at construction sites through implementation of the Wetlands Protection Act. . 
e. Channel erosion associated with watershed streams?
e. Same response as for c and d.
Overall Response for a-d:   Since the Charles River TMDL uses actual instream water quality data to back calculate runoff levels, the data in this study are more site specific and therefore would be more accurate than data extracted from a database.   Anytime site specific data can be used to refine less localized data acquired from a database, the more accurate the data.

Literature values can be extensively different from actual site-specific values as literature values are taken from nationwide databases where study sites may not be comparable.  All studies begin with literature values as the first step.  These literature values may be appropriate for locations in which the land uses in the study area database are similar to the land uses in the actual study area.  This is the case for the Lower Charles.  The Lower Charles is a more uniform urban area than the Upper/Middle Charles and using land use values from the database showed a good fit with only a small fraction of a change needed in order to match the instream values with the runoff values for the Lower Charles.  

However, the Upper/Middle Charles has a much more complex land use and therefore required more extensive changes from the literature values in order to generate the actual instream water quality values.  To have land use runoff values back-calculated from actual instream data is many orders of magnitude more accurate than using literature values from areas much different and geographically far removed from the study area.

Additionally, because of the complexity of the system being modeled, an adaptive management approach is proposed, which allows for a process that is implemented in stages over time, and this will allow for continued refinement of the process as it proceeds. 
36. Comment/Question: Communities such as Franklin and Millis have been proactive in adopting land use controls that require on-site infiltration of runoff and other stormwater BMPs that would control phosphorus inputs from development.  The TMDL narrative does not state how existing stormwater management practices have been accounted in the modeling.  Has an effort been made to account for existing stormwater management controls in the development of the TMDL, or is the assignment of pollutant loading made strictly on the basis of impervious surface, without regard for whether existing phosphorus controls may be in place?  If stormwater management practices have not been accounted for in the modeling, then we believe the TMDL may be further overstating the pollutant loading from surface runoff. 

Response:  The HSPF model simulates watershed and water quality conditions from 1998 to 2005 and is therefore based upon the land uses existing at that time. . The model simulates hydrology based on the observed climatic conditions during that period and simulates pollutant transport by accounting for known sources and sinks throughout the system thus resulting in a mass balance through each segment. Therefore, by definition, the model   reflects the improvements of BMPs that were installed prior to the instream water quality sampling used to develop this TMDL.  However, the percentage reductions in nutrient runoff from the BMPs installed subsequent to that time could be used to partially meet the overall reductions specified in this TMDL as credit for these newly installed BMPs
For any implementation completed since 2005, the benefits of the towns’ efforts should be revealed during future water quality data collections.  Towns should track the efforts they have completed and continue to make towards meeting water quality goals.
37. Comment/Question: Modeling and Supporting Data: The analytical model used to develop the TMDL includes a component for sediment nutrient release.  Section 3.1.1 describes a study which characterized sediment nutrient and oxygen release rates in nine watershed impoundments.  The narrative does not clearly state how this information was used.  

a. Does the model account for sediment release from the impoundments only, or from the entire river reach within the study area?

b. The TMDL report (e.g., Section 4.2, page 46) notes the potential significance of nutrient release from sediment accumulated on the river bottom.  If the river sediment is a significant source of nutrient cycling, how does the model account for it? The study mentions no characterization of river sediments, or how the contribution of phosphorus from these sediments is realized.  Is phosphorus released directly from the river segments?  Is the sediment from the rivers mobilized to the impoundments, contributing to release in the impoundments?  

c. In Table 13, how was the “settling” component of “TP Losses” estimated?  Does this include both river and impoundment components?
d. Does the model account for direct phosphorus input from within the river and its tributaries, as a result of sediments from the stream incision that typically occurs in developed and developing urban areas?
Response (37 a, b, c, d):  See response to Questions 30 & 31.
38. Comment/Question:
The introductory paragraph of Section 4.2 states that groundwater sources of phosphorus are normally very small.  

a. Has this statement been corroborated by field data obtained within the study area? 

b. How do background groundwater phosphorus levels compare to the EPA criteria for phosphorus listed in Table 3?
c. Section 4.2 indicates that flows from functioning septic systems are normally very small.  There is no discussion of failing septic systems, or of “apparent” functioning systems that may be close enough to water resources that they may “short circuit.”  Is there sufficient evidence to eliminate septic systems as a potential phosphorus source?

Response:  See previous responses to questions 30, 32, &37.
a. & b. A buildup and washoff process was used for surface water with EMCs for groundwater input on a monthly basis.   The total phosphorus used for groundwater was 0.01 mg/l
b. This is directly comparable to the USEPA recommended nutrient numbers listed in Table 3, pg. 19.
c. During the modeling, slightly elevated interflow TP concentrations specified for the developed land uses were used in an attempt to account, in a general way, for some failing septic systems and other unknown subsurface sources.

With phosphorus, however, the question of importance is related to its mobility in soils. Phosphorus mobility is highly limited in soils and usually moves only under surface breakout conditions.  Therefore the input was determined to be relatively minor.  

39. Comment/Question: The TMDL does not appear to account for build-out conditions.  At the public hearing, presenters indicated that build-out is reflected to some degree in the use of the design flows for the Waste Water Treatment Facilities, rather than current flows.  Also, it was indicated that new development would be anticipated to employ stormwater management practices.   

Using the Lower Charles export coefficients, new commercial/industrial and high density residential development would need to employ practices capable of removing 84 to 89% of the phosphorus in stormwater runoff, to achieve background levels (i.e., equivalent to the forest export coefficient).  This seems unrealistic, especially in areas where infiltration systems are not feasible.  We believe the TMDL does not adequately anticipate future conditions.

Response:  For purposes of TMDL development you are correct that build out was in part anticipated by assessing the phosphorus loading using the design flows rather than existing flows at the POTWs.  It was also assumed that current and new regulations for building requirements will control increases in future nutrient runoff.  Build-out analyses have been conducted in the past by EOEEA watershed teams and these GISs based maps are available for the town to use in meeting their regulatory requirements and evaluating future build-out of their town and where to apply for example, further zoning regulations, land use and building requirements or land purchases for water quality protection.   These build-out maps are located at: http://commpres.env.state.ma.us/content/buildout.asp  
Comment/Question: TMDL Implementation Strategy

The Draft TMDL identifies two major categories subject to management for the reduction of phosphorus loads: wastewater treatment plant discharges, and stormwater.  The stormwater components of load are allocated by land use category.  

Relative to the management of the stormwater components, the TMDL suggests a rather broad and generally defined program of source controls (e.g., public education, housekeeping practices), implementation of BMPs, and illicit discharge detection and elimination (IDDE).  

40. Comment/Question: The proposed IDDE program bears no direct relationship to the load allocation.  While the number of illicit discharges might be expected to be higher in areas of greater land use intensity, we expect no direct correlation of such discharges to the areas or loadings in each land use category listed in Table 21.  It is not clear how decision makers will be able to track the relative effects of removing illicit discharges in comparison to other phosphorus control efforts associated with the land-use categories.

Response:  Also please refer to response number 24.

Although it is difficult to quantify the resulting load reductions it is clear that the elimination of illicit connections will result in a direct reduction of phosphorus to the Charles River. To quantify these reductions a method of tracking the removal of illicit discharges and estimating the relative amount and effects of removing illicit discharges would need to be developed as part of the management/implementation plan. The TMDL recommended an IDDE program since removal of illicit connections will result in phosphorus reductions however we also recognize that this recommendation may be appropriate for some communities and not others.  Due to  the presence of sewage in the stormwater drainage systems, it is difficult to determine how much of the nutrient loading is related to illicit sources and how much to stormwater runoff, therefore a method of evaluating and remediating the presence of illicit discharges is key to the implementation of the TMDL.
41. Comment/Question:  The land use based allocation does not account for stormwater management practices already in place.   Proactive communities with a lot of stormwater controls in place may have lower phosphorus loadings than others with little or no practices in place.  It is not clear in the TMDL action plan how communities will be credited for programs in place.

Response:  As previously discussed, the purpose of this TMDL is to identify sources and loads of phosphorus to the Charles River system, their impact on water quality, and to define the load reductions necessary to meet the state Water Quality Standards. The TMDL also attempts to provide general guidelines for implementation but it does not attempt to identify which activities should and should not receive credit nor how much credit should be granted. The reason it did not attempt this is because the amount of reduction is highly site specific and depends on many factors including, but not limited to:  1) the type of BMP (including whether it is structural or non-structural), 2) the location, 3) the effectiveness of the BMP to remove phosphorus and 4) how well the BMP is maintained over time. The water quality conditions observed during the development of this TMDL should reflect the reductions achieved by BMP implementation prior to TMDL development however this is highly dependent on the factors identified above especially whether or not the BMP has been well maintained. Clearly, any new BMPs that have been applied subsequent to the development of this TMDL should receive credit to partially meet the overall reductions specified in this TMDL but the method for assigning and tracking that credit was beyond the scope of the TMDL and should be evaluated through other processes. 

The USEPA is presently in the process of evaluating this issue and has recently developed, and issued for public comment, a pilot program permit using their Clean Water Act Residual Designation Authority (RDA) for storwmater discharged from the Towns of Bellingham, Franklin, and Milford. That permit has proposed alternative ways to provide credit for both structural and non-structural BMP applications. For further information please refer to the EPA web site at:     http://www.epa.gov/region1/npdes/charlesriver/
42. Comment/Question:  The EPA has issued a Residual Designation for several communities in the Upper/Middle Charles Watershed, including Franklin.  The Residual Designation will impose stormwater controls on properties with impervious surfaces of 2 acres or more, with the objective of achieving significant reductions in phosphorus.  The Draft TMDL does not reconcile the phosphorus load allocations established in that Residual Designation with the load allocations proposed by the TMDL.  Further, the Draft TMDL does not indicate how the communities affected by this designation will be credited for actions taken under the Residual Designation, or for actions taken previously by the communities to require developments to incorporate BMPs (such as infiltration practices) that control phosphorus.

Response:  The TMDL establishes the overall reductions based on water quality conditions prior to 2005.  As such it was not the Departments intent to reconcile the two studies.  Please see our response to question number 41 above for more discussion on this subject. 

43. Comment/Question: A major part of the effort to address contribution of pollutants from surface water runoff associated with individual land uses will be the application of non-structural and structural Best Management Practices (BMPs).  The EPA has developed performance curves for a few of the universe of structural BMPs available (Stormwater Best Management Practices Performance Analysis, December 2008).  This document can be used to estimate the effectiveness of some BMPs for controlling phosphorus.

a. Will this document be supplemented with data on other structural BMPs discussed in the Massachusetts Stormwater Handbook?

b. Will guidance be available for the performance efficacy of non-structural practices (e.g., street sweeping, fertilizer application, leaf litter control)?  

Response:  See Response to Question 42.
Presently, as noted, the Stormwater Best Management Practices Performance Analysis is one tool which the agencies have made available for estimating performance for different types of structural BMPs. This report is located at: http://www.epa.gov/region1/npdes/stormwater/assets/pdfs/BMP-Performance-Analysis-Report.pdf.     At the present time there are no plans to supplement this document with other structural BMPs however this might be possible if future funding becomes available.  
Additional resources and guidance are however available from several other sources for both structural and non-structural BMP applications. Two of the sources used by many stormwater practitioners include the Center for Watershed Protection in Maryland and EPA.

The Center for Watershed Protection’s (CWP) mission is, in part, to advance, synthesize and widely disseminate watershed science by translating this knowledge into practical tools and techniques. They use a collaborative approach and integrate multiple disciplines, jurisdictions, and issues into a comprehensive watershed approach to assist in the development and implementation of the most effective stormwater and watershed management practices. Among other guidance, the CWP maintains a “Stormwater Manager’s Resource Center” that provides various tools for assessing and analyzing stormwater BMP performance. They also provide reference and guidance materials and performance criteria for various BMP applications and technologies. The Stormwater Manager’s Resource Center can be found on the web at:  http://www.stormwatercenter.net/.
The USEPA also provides resources on BMP design and performance. One of those resources, which is cosponsored by EPA, is the International Stormwater BMP Database.  This database evaluates over 300 BMP studies, and provides performance analysis results, tools for use in BMP performance studies, monitoring guidance and other study-related information and publications. The overall purpose of the project is to provide scientifically sound information to improve the design, selection and performance of BMPs. This site can be found at http://www.bmpdatabase.org/BMPPerformance.htm.
The USEPA also provides additional guidance and web links to various studies related to stormwater.   These can be found on at: http://cfpub.epa.gov/npdes/stormwatermonth.cfm.
Although there is no one specific source of performance data associated with nonstructural BMPs there are many individual studies that can be reviewed to provide such information. For instance, a detailed discussion of the removal efficiencies of different types of street sweepers with additional references can be found in the Lower Charles River Phosphorus TMDL http://www.mass.gov/dep/water/resources/tmdls.htm#charles. 

Most of the pollutant load in stormwater is associated with very small particle sizes (Pitt et al. 2004). Investigations conducted by Sartor and Boyd (in Walker et al. 1999) on street dirt characteristics have shown that most particulates found on street surfaces are in the fractions of sand and gravel, while only approximately 6 percent of particles are in the silt and clay soil size (i.e., < 63 microns). However, it is the silt and clay size particles that were found to contain over half of the phosphorus and 25 percent of other pollutants (Walker et al. 1999).

With respect to nutrients, the collection of the fine-sized particles from paved surfaces by high-efficiency sweeping has the benefit of removing these pollutants before they become incorporated into stormwater.
It is likely that mechanical broom type sweepers are most commonly used in the watershed at present. These types of sweepers are capable of collecting coarse-sized sediments and litter, but the high-efficiency sweepers are more efficient at collecting the smaller particle sizes that are most associated with nutrients. Furthermore, mechanical broom sweepers might make the finer particles and associated phosphorus more available for washoff during rain events. Studies by Pitt and Sutherland (in Walker et al. 1999) indicated that a significant portion of the larger dirt particle sizes picked up by these sweepers are not easily transported by rainfall and that removal of these particles tends to expose the smaller sheltered particles for transport. The results of monitoring studies conducted in the late 1970s and early 1980s to evaluate the effectiveness of mechanical broom sweepers did not find them to be very effective in reducing stormwater pollutant loads (Center for Watershed Protection 1999).

Recently an additional investigation of the relative performance of two types of street sweepers (mechanical broom and high-efficiency vacuum type sweepers) was conducted by the USGS in conjunction with the City of New Bedford, Massachusetts (Residential Street-Dirt Accumulation Rates and Chemical Composition, and Removal Efficiencies by Mechanical-and Vacuum-Type Sweepers, New Bedford, Massachusetts, 2003–04, Breault et al. 2005). The results of four sweeping experiments (two for each type of sweeper) clearly show that the vacuum sweeper was about three times more efficient than the mechanical broom sweeper. With respect to picking up silt and clay sized particles, the vacuum sweeper was three and six times more efficient than the mechanical broom sweeper. More detailed information on this study can be found at USGS http://pubs.usgs.gov/sir/2005/5184/.
There are also many other studies developed to assess the performance of non-structural BMPs. Many can be identified and accessed by searching the web for the “nonstructural BMP performance data”.  For example, one report which could be referred to is the ‘Residential Street-Dirt Accumulation Rates and Chemical Composition, and Removal Efficiencies by mechanical and Vacuum-Type Sweepers’ New Bedford, Massachusetts, 2004-http://pubs.usgs.gov/sir/2005/5184/.
Finally, the USEPA is presently in the process of evaluating this issue and has recently developed, and issued for public comment, a pilot program permit using their Clean Water Act Residual Designation Authority (RDA) for storwmater discharged from the Towns of Bellingham, Franklin, and Milford. That permit has proposed alternative ways to provide credit for both structural and non-structural BMP applications. For further information please refer to the EPA web site at     http://www.epa.gov/region1/npdes/charlesriver/
44. Comment/Question: Franklin and Millis have been proactive in implementing stormwater management practices, both through land use controls and through construction of municipal facilities.  Millis Stormwater Regulations first went into effect in 1994, and Franklin has had such regulations in place since about 1999; both communities have amended the regulations since.  As the TMDL proposes continued reliance on similar practices, and given that stormwater controls have been aggressively pursued at both the local and state levels, at least since the implementation of the DEP Stormwater Management Policy in 1996, has the water quality data for the Charles River been examined for evidence of the impacts of these controls?  Is there water quality evidence based on actions to date, which support the TMDL’s recommendation for further investment in these measures?

Response: Water quality studies over the last decade have shown continual improvement in the river system with implementation of both stricter WWTF effluent limits and implementation of watershed controls.  Since these took place concurrently it is difficult to separate out site specific controls and their individual effect on in-stream quality.  The agencies therefore rely on the extensive literature available and independent and governmental studies which evaluate ranges of potential improvements instream with each remedial action. The true measure however is water quality data collection in the river itself over time. 
In order to include credit for new additional work, verification of post-construction BMP design and effectiveness and O&M will be necessary to allocate credit.
45. Comment/Question: The TMDL allocation by land use does not provide a useful means to measure progress of attainment of the TMDL objective.  Various courses of action are suggested, and ways to measure the action are suggested, but no means for measuring results correlated with such actions.  Level of effort can be documented (e.g., measuring pounds of street sweepings) but it is not clear how decision makers will measure results (actual reductions in phosphorus in the river) in a manner that can be correlated with specific practices.

c. How will anyone know which, if any, actions are effective in reducing phosphorus loading?  How will municipal decision makers know that resources they spend to address the TMDL are achieving real results, let alone cost-effective ones?

d. How will decision makers at the state and federal level be able to credit communities for attaining TMDL objectives?

e. The proposed TMDL action strategy seems to have no specified end point.  How will any community know when it has completed its share of the tasks needed to address the TMDL?

Response: Final evaluation of effectiveness will be determined through measuring instream results to see if water quality standards and guidelines are met.  Development of a decision matrix for evaluating and prioritizing potential watershed improvements based upon previously tried methods as documented in watershed improvement manuals and the literature will be key to focusing on the most cost effective solutions. Each source should be assigned a numerical ranking based on consideration of the magnitude of the phosphorus loading from the source and the likely nature of the control remedy.  The ranking should indicate the priority in which sources will be addressed. Implementation should be followed by tracking and documenting level of effort, as the effects instream are cumulative and so it would not be logical to try to expend money to measure the site specific improvements of each implementation item. Periodic water quality studies will show when sections of the river are responding and therefore, which watershed areas are meeting required reductions.   The HSPF model developed as part of this project will be available to provide a further tool for the evaluation of instream improvements as related to watershed areas.  Pilot projects could also be developed for water quality monitoring to determine site specific effectiveness of various methods for removing phosphorus.  Instream monitoring programs, if considered, should be designed to capture spatial, seasonal and climatic variability.  
Since there is no timeline for an end to development and watershed changes it is anticipated that this effort will continue in an adaptive manner.  The total phosphorus allocations presented in the TMDL represent reductions that will require substantial time and financial commitment to be attained.  Achieving the goals of the Upper Charles River nutrient TMDL will require an iterative process that sets realistic implementation goals and schedules that are adjusted as warranted based on ongoing monitoring and assessment of control activities. 
46. Comment/Question: The implementation strategy includes the collection of source monitoring data to better target controls for source areas. The TMDL should clearly indicate that the collection of monitoring data should be a watershed effort initiated by DEP and local watershed groups, rather than individual communities, to promote the consistent collection of data and to target areas that would help enhance future modeling runs by DEP.

Response:  MassDEP is of the opinion that there are two primary monitoring activities associated with implementation activities. Those include ambient monitoring generally conducted by MassDEP in concert with watershed associations and source monitoring, which would be conducted to prioritize which systems should be addressed and the effectiveness of controls.
This Plan recommends that owners of stormwater drainage system discharges to the Charles River undertake an iterative approach of managing their discharges.  Briefly, this approach would involve adopting initial controls to reduce phosphorus while at the same time collecting information that will better characterize their sources so that subsequent control activities can be prioritized to achieve the greatest phosphorus load reductions in the most efficient and cost effective manner.

47. Comment/Question: The implementation strategy includes measures that are duplicative of the requirements that Phase II communities must meet under their MS4 permit coverage.  It is not clear that compliance with the MS4 permit will be considered compliance with the TMDL.  We request that the TMDL action plan clearly state that the management measures are integral with the communities’ MS4 program, and that the TMDL does not require a separate program encompassing the management measures outlined in the Draft document.

Response:  The intent of the TMDL is not to create a duplication of work but rather to provide an overall framework that discusses what the problems are in the watershed, what the causes of those problems are, and what methods could be employed to address those problems.  One of the most important methods to improve overall watershed water quality is the MS4 Permit and the requirements set forth in that permit.  Utilizing the tool of the MS4 Phase II Permit to address the sources of water quality impairments in the river is primary to meeting stormwater reductions.  The MS4 Permit itself includes a requirement to meet the water quality goals set forth in any approved TMDLs.  This TMDL sets forth those goals.  The TMDL is intended to also cover other entities or areas not presently covered under the MS4 permit program.
The purpose of the TMDL plan is to outline an adaptive management process that identifies immediate implementation activities, as well as a framework for making continued progress in reducing pollutant loads to the Upper Charles River over the long term. 
G. CAMP DRESSER MCKEE COMMENT LETTER 

On behalf of the Charles River Pollution Control District
48. Statement: Load Allocation: The draft TMDL establishes waste load allocations for a variety of sources to meet the TMDL target.  Stormwater represents approximately 75 % of the controllable phosphorus load on the system, with treatment plants reflecting the remaining 25 %.  It appears that the wasteload allocations were based on assumed achievable reductions in phosphorus loadings from stormwater sources, as well as application of limit of technology treatment at wastewater treatment plants.  As compared to the baseline wasteload allocations, the stormwater sources are required to reduce their loads by some 51 % and the wastewater treatment plants by 62 %.     

We believe that the waste load allocation should reflect the relative contribution of the various sources of phosphorus, rather than the ability of those sources to achieve preset reductions or level.  Thus, if the watershed needs an overall reduction of x %, then all sources should be required to achieve reductions of that same amount.  Sources that cannot achieve the necessary reduction through control of their own sources should be required to obtain offsets from elsewhere to achieve the necessary reductions.  This can be accomplished through trading programs, such as that implemented by the State of Connecticut, or offset programs such as those that DEP suggests for water and sewer banks.  This would be more appropriate for the following reasons:

The method used in the draft TMDL effectively subsidizes and enables land use practices that are known to be significant sources of phosphorus. In the TMDL, low density residential land use contributes almost 5,000 kg/yr of phosphorus, and is provided a waste load allocation of 45 % reduction.  Since the watershed requires an aggregate reduction of more than 45 %, the draft TMDL effectively enables low density development by requiring it to bear a proportionately lower share of the reduction.  

The method used in the draft TMDL is inequitable because it forces some classes of users to do more, in order that others can do less.   For example, in contrast to low density residential land uses, high density and commercial land uses and POTW’s are expected to reduce phosphorus loads by 65 %.  It is not clear why these classes of user should bear a proportionally larger share of the remediation effort.

Response: Point and non-point source trades are not a 1 to 1 proposition as the impact from the point sources is greater than the non-point sources during the summer months when instream flows and runoff are low. The TMDL, however, does not exclude the potential for future trading options or focus on the most cost effective solutions for achieving water quality improvements in the watershed , but since no program or structure is in place today, the TMDL established reductions are based on what was  considered to be technologically achievable and still meet water quality standards.  Regardless of the approach chosen communities still need to move forward with developing a decision matrix for selection and implementing watershed improvements.  Reductions at point sources, as well as non-point sources, need to move forward concurrently and therefore there would be no need to delay approval or implementation of the TMDL.  Development and implementation of a trading program, although possible, would take considerable time and effort possibly delaying implementation of the TMDL.
For residential versus other land use types: The final report for the EPA-funded BMP Decision Support System (DSS) assessment for the Upper Charles was released in January, 2009.  Essentially, the results show that there can be significant cost savings associated with using optimization techniques to identify the most cost effective BMP solutions to meet the phosphorus TMDL targets. This can be done by systematically considering the many important factors that affect BMP selection such as site conditions, source areas, space limitations, and widely varying BMP pollutant removal efficiencies.  

 Additionally, low density residential has significantly lower phosphorus export coefficients along with significantly lower impervious areas, than high density residential, commercial, and industrial, etc.
49. Comment/Question: Additionally, we do not understand why state owned facilities are given more lenient limits in this analysis.  Both MCI-Norfolk and Mass Development are given higher wintertime phosphorus limits than other pubic treatment plants.  We would have expected that state agencies would receive the same limit as other POTW’s, and would lead by example.
Response: WWTF limits are given based upon the results of effectiveness of improvements instream as determined by the output of the HSPF model results. Initially, it was assumed that reductions at the minor POTWs in the watershed would have minimal effect on water quality in the Charles River. However, in response to this comment and others received at the public meeting and in writing during the public comment period, MassDEP and USEPA have conducted further evaluations of the selected scenario. After careful consideration of all comments  and in consideration that the receiving water (namely the Stop River) is also included on the state Integrated List of Waters, the agencies re-evaluated  the impacts and potential benefits of additional reductions to those POTWs as well (now identified in the report as scenario 9D). The results indicate that further reductions to the minor facilities would not only help to address water quality impacts on the Stop River as well as the Charles River downstream, but also would be necessary to ensure compliance with the load allocation of 15,109 kg/yr set by the lower Charles TMDL at the Watertown Dam. As a result, the TMDL has been revised to now require the minor facilities to achieve the same effluent limits as the majors (0.1 mg/l TP effluent limit in the summer and 0.3 mg/l effluent limit in the winter). By requiring these reductions the total phosphorus load at the Watertown Dam would be 14, 968 kg/yr which is less that the 15, 109 kg/yr required as part of the lower Charles TMDL.  
50. Comment/Question: Finally we should point out that there are potential contradictions between the waste load allocations contained in this TMDL and the waste load allocations contained in the Lower Charles TMDL.  The WLAs specifically listed for the POTWs in table 5-7 of the Lower Charles TMDL differ from the WLAs in the Upper Charles TMDL by a factor of almost 3.  The differences have nothing to do with the total assimilative capacity of the river, since the total loads are the same.  Rather, the discrepancies result from different and inconsistent policy choices about who should bear the burden of compliance.  Where these two TMDLs are based upon the same water quality criteria and same total load for the same river, the inconsistency is arbitrary and capricious.  

Response:  The WWTF limits in the Lower Charles TMDL are based upon meeting not only the load requirements at the Watertown Dam but also the water quality requirements in the Lower Charles.  The additional and lower WWTF effluent limits in the Upper/Middle Charles TMDL are based upon meeting additional instream water quality standards in the upper and middle reaches of the Charles River.
51. Comment/Question: Moreover, if permits are issued to reflect the site-specific limits calculated in the two TMDLs, stormwater dischargers may be held to the implicit limits of the lower Charles TMDL, while wastewater Dischargers would be held to the upper Charles TMDL.  The result would be reduction of phosphorus below the level needed to maintain water quality.   In that case, the new phosphorus limits would over-regulate, that is, they would be unwarranted and unnecessary as a scientific matter.  
Response:  The lower limits for the WWTFs are necessary to meet instream water quality standards in the upper and middle reaches of the river.  These limits maintain, but do not reduce the loads at the Watertown Dam proposed in the Lower Charles TMDL. As noted above the lower Charles TMDL evaluation also didn’t consider future treatment plant loads based on their design flows thus further reductions were needed to address future anticipated flows and to account for other sources and sinks in the upper/middle Charles sections of the river above the Watertown Dam.   
52. Comment/Question: TMDL metrics:  The TMDL uses a variety of metrics to assess the efficacy of various control strategies.  These include pH, Dissolved Oxygen (both concentration and percent saturation), various chlorophyll a concentrations (peak and seasonal mean concentrations) and Total Phosphorus concentrations.  Dissolved Oxygen and pH are included in the Massachusetts Water Quality Standards (314 CMR 4), and the chlorophyll a metrics as used in this TMDL are designed to protect designated uses and aesthetics, and as a measure of cultural eutrophication.  Since TMDL’s are intended to establish limits to meet water quality standards, these are appropriate to include as metrics in the TMDL document.

However, total phosphorus concentrations by themselves are inappropriate to use as metrics in the TMDL.  As the TMDL document states, because the relationship between nutrient concentrations and environmental responses is complex and varied, there are no numeric standards for phosphorus in Massachusetts, but rather narrative standards designed to prevent cultural eutrophication and protect designated uses.  A simple perusal of Table 18 of the TMDL clearly makes the point that concentration is an inadequate predictor of water quality compliance.  Since the other metrics used in the TMDL are already effective measures of compliance with water quality standards, it is unnecessary and inappropriate to include total phosphorus as a TMDL metric.  To do otherwise effectively turns the concentration values used into water quality standards.   While we understand that the weight of evidence approaches needs to be applied in various instances, the approach needs to be rationally and logically grounded.  Since the same water quality standards are being applied to the same river, the TMDLs for the upper and lower Charles River should use a consistent methodology.  To do otherwise would be arbitrary and capricious.

Response: It is not the Departments intent to regulate in-stream phosphorus concentration. It is the Department’s intent to use a weight of evidence approach because of the issues identified above. Also, the Department disagrees that evaluating phosphorus in the TMDL effectively turns the values into water quality standards. WQS would need to go through another formal review process to establish new standards. The standards clearly state in 314 CMR 4.05 (5), "unless naturally occurring, all surface waters shall be free from nutrients in the concentrations that would cause or contribute to impairment of existing of designated uses." As such it is appropriate to include them in this evaluation.   Total phosphorus was included as one of the metrics in the weight-of-evidence evaluation conducted on the cause and effect of eutrophication in the Charles River.  Literature studies show the direct relationship between phosphorus and enhanced growth with corresponding links to low and widely fluctuating dissolved oxygen levels instream, which has a numeric standard.  To eliminate phosphorus from the weight-of-evidence scenario comparison would not be, in our opinion logical.
53. Comment/Question: Recognition of Uncertainty in the Analysis: All models are inherently inaccurate; the innumerable variables that are a work in the real world, can only be approximated in the modeled world.  For that reason, we believe that it is important to acknowledge these uncertainties in applying the model.  We note, from the calibration report, for example, that the mean error for various parameters varies from 5 % for temperature in the mainstem, to over 100 % for chlorophyll a in the mainstem.  We generally agree with the conclusion of the calibration report that 

 “…the water quality calibration appears to be adequate given the complexity of the 70-mile long river and the sparse temporal data available at some of the reaches in the Middle Charles. The predicted constituents visually fit the observed values and the calculated errors, even somewhat high, are still within the acceptable published limits…”     

This does not, however, mean that we should ignore uncertainty when applying the model. We should be careful about attributing significance to small differences between results, as we know that the model is likely inadequate to truly resolve these small differences.  Among other things, this leads us to ask for some greater presentation of scenario results, as described further below. 

Response:  MassDEP agrees that all models have a certain level of inherent uncertainty.  For this reason, the agencies look at the relative improvements instream from comparing one scenario to another.   This scenario to scenario comparison along with a weight-of evidence approach has proven to be the most effective method of dealing with model uncertainty.   Additionally, absolute numbers with respect to meeting water quality standards are used but only after an extensive evaluation through comparison with average, minimum, maximum and 90th and 95th percentiles together with how these cause and effect variables are linked. 
In addition, a margin of safety was applied during the TMDL calculations in order to account for the levels of modeling uncertainty (mean error) found comparing modeling results and field observations. Also, a weight of evidence approach was taken when interpreting the modeling results for the various scenarios.

54. Comment/Question:  TMDL Implementation: The section on TMDL implementation discusses the strategy for moving forward to achieve water quality standards in the River.  It properly characterizes the difficult task facing the implementation of the stormwater and POTW phosphorus controls.  It acknowledges that additional efforts on the part of the District will be necessary to meet the ultimate permit limits, and that the difficulty in reaching the stormwater wasteload allocations is a reason for implementing phased limits at the District’s facilities.  

We should point out, however, that it is the summertime limit of 0.1 mg/l that will likely require additional capital investments on the part of the District, not the winter time limit of 0.3 as the report indicates. 

Using the basic logic as set out in the Draft TMDL, we suggest that our initial permit be set at 0.2 mg/l in the summer and 0.5 mg/l in the winter.  These limits represent almost 50% of the reduction sought in the TMDL.  At the next permit cycle – 5 years hence, an assessment can be made of the progress moving forward with the stormwater implementation, and the need for further adjustment in our limit can be assessed.     The five years of staged implementation will also provide an opportunity for us to consider the benefits of changing treatment technologies that are emerging to respond to ever more stringent nutrient control strategies.

Response:  The issue noted above would better be discussed during the permitting process rather than the TMDL process since any decision is highly dependent upon the individual circumstances at each facility. With that said however delaying the implementation of the effluent limits for up to 10 years could have a significant detrimental effect on the river as more nutrients are introduced into the river over a longer period of time.  Fate and transport of those nutrients may produce additional effects that would require changes to these proposed limits which could be even more stringent should the implementation be delayed.
55. Comment/Question:  Scenarios:  The Draft TMDL contains a scenario described as “natural conditions”.  Yet, that scenario includes the several dams that exist in the watershed.  We suggest that this alternative be re-titled to “Pre-colonial land use” or similar, since it is not natural.  Also, because dams play an important role in the water quality of the river by increasing the residence time in impoundments, and providing enhanced opportunity for algal growth, the TMDL should evaluate dam removal as a strategy for restoring water quality in the Charles.  While we understand that dam removal is fraught with multiple problems that cannot be addressed in the context of this study, the contribution of these dams to water quality problems should be evaluated in this study.

Response:  The replacement name ‘all forested’ has now replaced r the scenario name ‘natural conditions’ in the final report to recognize the presence of the dams in the river system.  
The question of dam removal is complex.  Issues of contaminated sediment movement, impact on adjacent wetlands and loss of habitat as well as flooding issues in an urban environment all compound to provide a potentially difficult and costly project to analyze for instream improvements.  A similar study was recently conducted on the Assabet River at a cost of approximately 1 million dollars.  Although the Department is not opposed to such an evaluation it is well beyond the present scope of work and budget and would significantly delay implementation efforts.
56. Comment/Question:  Scenario Results: The document presents longitudinal plots of various metrics for scenario 9 in figures 9 through 12.  We find these most informative, because they graphically represent the location, extent and magnitude of the excursions    from the metric, which cannot be fully captured in the tabular format of Table 18.  For this reason, the report should include an appendix containing longitudinal plots for scenarios 1 though 11.  All scenarios for a single metric should be plotted on the same page, to the extent feasible.  

Response:  Plots for some of the more important parameters for the last several scenarios have been added in Appendix A2 for comparison.  The first several scenarios were not included since all scenarios that did not include stormwater reductions clearly did not meet the loads at the Watertown Dam.
57. Comment/Question: Seasonal Evaluations: We note that a 0.2 mg/l limit on Total Phosphorus applied year round to the District’s effluent essentially meets the waste load allocation as presented in Table 21 (1,483 kg/yr WLA vs. 1,495 kg/year computed at 0.2). Thus, the summer limit of 0.1 mg/l is driven by conditions in the upper watershed.  In addition to the scenario plots requested above, it would be useful to have time series plots for 2002 at the critical reaches that compel the lower limit.    All scenarios for a single metric should be plotted on the same page, to the extent feasible.

Response: Meeting the load allocation at the Watertown Dam is only one part of the requirement.   Reaching and maintaining instream water quality in the Upper and middle portion of the watershed is also a regulatory requirement.  A total phosphorus limit of 0.1 mg/l in the summer was necessary to maintain instream water quality.
Additional graphs have been added to the report for comparison.
Detailed Questions
58. Comment/Question:  Populatic Pond and CRPCD: Table 16 suggests that the CRPCD discharge is the cause of low DO in Populatic Pond.  Is there a reference (and corroborating information) to support this?  Is the model properly configured to account for this, and do the simulations validate the statement?

Response:  HSPF cannot simulate reverse flow within the river. However, this portion of the river is relatively flat and it is possible for a portion of the plant discharge to back-up or mix into Populatic Pond, during low river flow conditions. This backflow condition as well as an upstream gradient in algal levels has been observed between the plant discharge and Populatic Pond, suggesting that this phenomenon occurs.

59. Comment/Question:  Simulation Time Period: At the bottom of page 55 there is a discussion concerning the time period used to simulate various water quality scenarios and responses.  The paragraph concludes that the April through October, 2002 period was appropriate for scenario evaluations.  Do we take this to mean that except where otherwise noted, the scenario results presented are for that period in 2002?  In particular, the longitudinal plots in figures 9 through 12.

Response:  Yes. All simulations and plots were for April – October, 2002.  
60. Comment/Question:  Figure 13: Could you explain how the curves in Figure 13 were developed?

Response:  Figure 13 is a frequency distribution curve of the loads at the Watertown Dam.  Daily output of total phosphorus loads for the period 98-02 were ranked and plotted as a percentage.  Values for Scenario 9 were output and then adjusted for Scenario 9c loads.  The figure shows that there is little difference between the high flow and the low flow curves when comparing current to TMDL frequency distribution loads, and therefore the TMDL reductions must be implemented under all flow conditions.
61. Comment/Question:  Residence Time: It would be useful to have some graphic representing residence time in the River under various high and low flow conditions.  Similar information was presented in the Lower Charles TMDL Final Report.

Response:  Several runs of the HSPF model were made to investigate the propagation of a slug of conservative tracer injected at the Milford Wastewater Treatment Facility discharge (Reach 15), during 2002 and during low flow conditions in August of 2005.  Results suggested that during low flow, the slug took several weeks to reach the Watertown Dam.  Flow information from these studies and HSPF runs appear in the following graphs.  The first two graphs show the flows and the next four graphs show the peaks for movement of dye during 2002 and 2005.
The two flow graphs, one for 2002 and one for 2005, show both low and high flow conditions from June through October for these years.  In the Lower Charles TMDL this type of information was provided to show that the lower section of the river acts more like a lake than a river system, as compared with the Upper/Middle Charles which has a combination of both riverine stretches and ponded areas.
Note that in the graphs, R16 to R113 represent Charles River reaches in the water quality model from below the Milford WWTF (R16) to the Watertown Dam (R113).  
The time of travel results developed from the 2002 to 2005 dye injection studies are presented in a table after the graphs.
Figures 1 and 2 represent the 7-day average stream flows for the summers of 2002 and 2005.
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	Table 1  Time of Travel Results from 2002 and 2005 Numeric Dye Studies

	 
	
	Low Flow Time Frame
	
	
	 

	 
	 
	 
	2002
	2005
	 

	 
	Reach
	 
	TOT (days)
	TOT (days)
	 

	 
	 15 
	 Milford WWTF 

 injection site
	 
	 
	 

	 
	16
	Downstream Milford WWTP
	1
	1
	 

	 
	19
	Outlet Box Pond
	3
	4
	 

	 
	41
	Populatic Pond
	9
	11
	 

	 
	43
	Below CRPCD
	11
	13
	 

	 
	54
	Above Medfield WWTF
	13
	15
	 

	 
	57
	Below Medfield WWTF
	14
	16
	 

	 
	69
	Outlet So. Natick Dam
	18
	20
	 

	 
	100
	Just above Circular Dam Wellesley & USGS gage
	33
	41
	 

	 
	110
	Outlet Moody St Dam
	39
	48
	 

	 
	113
	Outlet Watertown Dam
	41
	50
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	 
	 
	 
	 
	 
	 


62. Comment/Question: WWTFs and Nonreactive Phosphorus: As we approach lower and lower phosphorus limits, we are sometimes finding that there is a component of some wastewater discharges that is not amenable to removal and is not bioavailable.  To the extent that a discharger has this nonreactive phosphorus in their discharge, we assume that their permit effluent limits will be adjusted accordingly.

Response: HSPF models total phosphorus which includes all the components of dissolved, organic and nonreactive phosphorus.  The scenarios reflect these components and this information is then used to develop limits.  Should a WWTF believe that their system has an unusual situation, the facility could submit data to document this and the data would be considered during the NPDES permit renewal.
















� EPA memorandum titled “Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm Water Sources and NPDES Permit Requirements Based on Those WLAs” by Robert H. Wayland and James A. Hanlon of EPA (11/22/02)


� This potential source should not be underestimated.  If the Canada geese population in the watershed is proportional to the 1997 goose population estimated by MassWildlife for the state, then the watershed is home to at least 1200 of these waterfowl, each of which can produce up to an estimated 2 lbs. of phosphorus per year.


� This potential source should not be underestimated.  If the Canada geese population in the watershed is proportional to the 1997 goose population estimated by MassWildlife for the state, then the watershed is home to at least 1200 of these waterfowl, each of which can produce up to an estimated 2 lbs. of phosphorus per year.






[image: image9.png]Tracer

0.0030

0.0027

0.0024

0.0021

0.0018

0.0015

0.0012

0.0009

0.0006

0.0003

0.0000

Figure 4 - Travel-Times for Tracer Injected at Milford POTW
August 1, 2002 (higher resolution)

RIB
——R19
SR

R43
— R4
—RE7

8/1/2002 8/16/2002 9/1/2002 9/16/2002

RE9
—R100
——R110
—R113




[image: image10.png]Tracer (ug/l)

0.030

Figure 5 - Travel-Times for Tracer Injected at Milford POTW
August 1, 2005
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Figure 6 - Travel-Times for Tracer Injected at Milford POTW.
August 1, 2005 (higher resolution)
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Figure 1: 7-Day Average Stream Flow Summer 2002
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