
From: Bukhari, Samir
To: "Phil Rosenman"; John Hall
Cc: Benjamin Kirby
Subject: RE: Final Record for Taunton permit action
Date: Monday, May 11, 2015 12:02:00 PM
Attachments: Tauntonaffordabilitymemo.pdf

Memo_SupCom010815docx.pdf
Memo_SupCom021715docx.pdf
Memo_SupCom072214.pdf
Memo_SupCom091614.pdf
Memo_SupCom112514.pdf

Hi Phil, I have attached the documents you requested.  Samir
 
Samir Bukhari
Assistant Regional Counsel
US EPA Region 1
5 Post Office Square
Boston, MA  02109-3912
(617) 918-1095
 

From: Phil Rosenman [mailto:prosenman@hall-associates.com] 
Sent: Friday, May 08, 2015 4:00 PM
To: Bukhari, Samir; John Hall
Cc: Benjamin Kirby
Subject: RE: Final Record for Taunton permit action
 
Samir:
 
In reviewing the interim admin record index you provided us, we noticed several “memo to file”
 documents in the “OTHER” category. Specifically, we are interested in documents 22 through 27
 authored by David Pincumbe and Susan Murphy, as we have never seen these documents before. 
 Can you please provide us a copy of these memos as soon as possible?

Thank you.
Phil    
 

From: Bukhari, Samir [mailto:Bukhari.Samir@epa.gov] 
Sent: Wednesday, April 22, 2015 5:12 PM
To: John Hall
Cc: Phil Rosenman
Subject: RE: Final Record for Taunton permit action
 
John, I have attached an interim version of our administrative record index.  As you will see, the list is
 still in draft and the indexing is not yet complete but I am sending it along to you per your request. 
 
Samir
Samir Bukhari
Assistant Regional Counsel
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


REGION 1 
5 POST OFFICE SQUARE, SUITE 100 


BOSTON, MA  02109-3912 
 
 
Memorandum 
 
Date: April 9, 2015 
 
Subject: Taunton MA Final Permit – Affordability Analysis 
  
From:  David Pincumbe 
 
After the close of the public comment period, the City of Taunton and its 
representatives submitted additional cost information and affordability analyses.  
The new cost estimates represented a significant increase over previous cost 
estimates. As these cost estimates are speculative and unsupported, EPA has 
declined to rely on them for conducting an affordability analysis.  Additionally, 
the updated affordability analyses submitted by the City and its representatives 
continues to utilize an incorrect figure for the number of households connected to 
the sewer system.  Accordingly, EPA stands by its analysis contained in the 
Response to Comments issued along with the final permit. 
 








To: File, Taunton WWTP, NPDES No. MA0100897 
 
From: Susan Murphy, Permit Writer 
 
Date: March 11, 2015 
 
Re: January 8, 2015 Supplemental Comments submitted by John Hall 
 
 
EPA received the above document, characterized by the sender as “supplemental comments” on 
the Taunton WWTP Draft Permit, by email on January 8, 2015.   Note the public comment 
period on the Draft Permit closed on June 17, 2013 and therefore this is not a timely comment 
pursuant to 122 C.F.R. 40 C.F.R. § 124.17(a)(2), and therefore no response is required.  EPA has 
included the document in the Administrative Record for the Final Permit and considered the 
content of the comment as follows: 
 
First EPA disagrees with the comment’s characterization of the Fact Sheet analysis.  The 
commentor’s coining of a new term (“sentinel method”) to characterize some undefined aspect 
of EPA’s approach does not change the nature of EPA’s analysis, which is a reference based 
approach based on site specific data and used in conjunction with other information.  The 
comment also mischaracterizes the FOIA response from EPA HQ.  
 
With response to the impact of the Brayton Point thermal load reductions, EPA disagrees with 
the conclusions in the comment. EPA notes that the Swanson thermal plume modelling included 
with the submittal was already part of the Taunton Administrative Record; excerpts are 
reproduced below.  
 
Summary: 
 


1. This is not a model of DO concentrations.  They do not have a DO model.  They are 
taking a thermal model and tacking on a basic DO saturation/temperature equation.   


2. The theoretical impact presented is on the DO saturation concentration (i.e. the maximum 
amount of DO that can be dissolved in water at a specific temperature), not the actual DO 
concentration. 


3. In contrast, our conclusions are based on actual DO concentrations in bottom waters, 
which are well below saturation levels (i.e. sonde data 2011 and 2013 indicate average 
63% saturation and never reach saturation).  Raising the saturation concentration will not 
result in a corresponding rise in actual DO where concentrations are well below 
saturation. 


4. Even in surface waters DO saturations swing between undersaturated and supersaturated, 
a pattern that corresponds to high chlorophyll concentrations and resulting diurnal 
oxygen swings.  In these conditions it is very unclear what impact a relatively small 
(compared to the diurnal changes) change in saturation concentration might have on 
surface waters, let alone the subsequent transfer of that surface oxygen to bottom waters. 







5. Actual data shows continuing low DO in bottom waters after elimination of the thermal 
plume (thermal loads were close to zero in 2013), based on sonde data and Brayton Point 
Station monitoring. 


 
Moreover: 
6. The temperature impact from eliminating the thermal plume is much less in bottom 


waters than the bay average (based on plume cross-sections in Swanson, 2006, Figures 20 
and 21) so actual temperature difference (and related change in DO saturation) in the 
bottom waters where critical DO conditions exist is much less than suggested in the 
memo. 


7. Also, the temperature impact from eliminating the thermal plume is less in the lower 
reaches of Mount Hope Bay (our reference area) than the bay average, Swanson 2006, 
Figures 15 and 17, and eliminating the thermal plume has no temperature impact in the 
Taunton River.  See Swanson, 2006 at 153.  Again this means that any related change in 
DO saturation is much lower than suggested in the memo. 


8. The thermal plume did not affect Taunton River temperatures.  Swanson, 2006 at 153.  
Taunton River naturally has warmer temperatures than lower Mount Hope Bay.  
Swanson, 2006, Figure 19.  Temperatures in the lower Bay with the thermal plume were 
actually similar to natural temperatures in the Taunton River. See Swanson, 2006, 
Figures 15 and 17.  So the thermal conditions in 2004-06 actually made lower Mount 
Hope Bay more comparable to the Taunton River and the thermal studies do not indicate 
need to correct for impacts of eliminating the thermal plume if any could be shown. 


 
 
  







Citations above and chart images reproduced below are from:   
 
Swanson, C., Kim, H.S. and Sankaranarayanan, S., Modeling of Temperature Distributions in 
Mount Hope Bay Due to Thermal Discharges from the Brayton Point Station.  13 Northeastern 
Naturalist 145 (2006). 
 
The temperature impacts noted in the 2015 memo from Swanson are the same as those presented 
in this 2006 article, see comparison of charts below.  The one from the article shows 2 operating 
conditions and starts at -5° C but is substantively the same as the one we just got: 
 
Figure from 2006 Northeastern Naturalist article    


 
 
Figure from Swanson memo 2015 


 
  







 
 
 
 
Page 153 “The thermistor surveys show that, in the Taunton River, events were driven mostly by 
tides, weather, and river flows, with no effect from the Brayton Point Station plume.” 
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MEMORANDUM 
 


To: File, Taunton WWTP, NPDES No. MA0100897 
 
From: Susan Murphy, Permit Writer 
 
Date: March 11, 2015 
 
Re: February 17, 2015 “Supplemental Comments” submitted by John Hall 
 
 
EPA received the above document, characterized by the sender as “supplemental comments” on 
the Taunton WWTP Draft Permit, by email on February 17, 2015.   Note the public comment 
period on the Draft Permit closed on June 17, 2013 and therefore this is not a timely comment 
pursuant to 122 C.F.R. 40 C.F.R. § 124.17(a)(2), and therefore no response is required.  EPA has 
included the document in the Administrative Record for the Final Permit and considered the 
content of the comment as follows: 
 
EPA disagrees with the legal argument presented in the comment regarding the inclusion of a 
flow limit on the discharge of treated sewage from this facility.  Such a flow limit is within 
EPA’s authority under the Clean Water Act. Sewage treatment plant discharge is encompassed 
within the definition of “pollutant” and is subject to regulation under the Act.  The CWA defines 
“pollutant” to mean, inter alia, “municipal . . . waste[]” and “sewage…discharged into 
water.”  33 U.S.C. § 1362(6). The authorities cited in the submitted document are for the most 
part isolated sentences from unrelated authorities that appear to support the comment contention 
only when taken out of context, and do not concern the discharge of treated sewage. See Orleans 
Audubon Society v. Lee, 742 F.2d 901 (5th Cir. 1984) (installation of drainage culverts carrying 
clear water did not constitute discharge of a pollutant); Bettis v. Ontario, 800 F.Supp. 1113 
(W.D.N.Y. 1992) (diversion of a natural stream is not a discharge of pollutants); 63 Fed. Reg 
43586 (July 13, 2000) (impairment of instream flow due to withdrawals and diversions did not 
require a TMDL).  The VA DOT case cited specifically concerns stormwater discharge, not 
treated sewage. 
  
Further, EPA may use design flow to both determine the necessity for effluent limitations in the 
permit that comply with the Act, and to calculate the limits themselves. EPA practice is to use 
design flow as a reasonable and important worst-case condition in EPA’s reasonable potential 
and water quality based effluent limitations (WQBELs) calculations to ensure compliance with 
water quality standards under Section 301(b)(1)(C). Should the discharge flow exceed the flow 
assumed in these calculations, the instream dilution would decrease and the calculated effluent 
limits would not be protective of WQS.  Further, pollutants that did not have the reasonable 
potential to exceed WQS at the lower discharge flow may have reasonable potential at a higher 
flow due to the decreased dilution.  In order to ensure that the assumptions underlying the 
Region’s reasonable potential analyses and derivation of permit effluent limitations remain 
sound for the duration of the permit, the Region may ensure its “worst-case” effluent wastewater 
flow assumption through imposition of a permit condition for flow.  Thus, the flow limit is a 
component of WQBELs because the WQBELs are premised on a maximum level of flow.  In 
addition, the flow limit is necessary to ensure that other pollutants remain at levels that do not 
have a reasonable potential to exceed water quality standands.    
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Using a facility’s design flow in the derivation of pollutant effluent limitations, including 
conditions to limit wastewater effluent flow, is fully consistent with, and anticipated by NPDES 
permit regulations.  40 C.F.R. § 122.45(b)(1) provides, “permit effluent limitations…shall be 
calculated based on design flow.”   POTW permit applications are required to include the design 
flow of the treatment facility. Id. § 122.21(j)(1)(vi).  
  
Similarly, EPA’s reasonable potential regulations require EPA to consider “where appropriate, 
the dilution of the effluent in the receiving water,” 40 C.F.R. § 122.44(d)(1)(ii), which is a 
function of both the wastewater effluent flow and receiving water flow.  EPA guidance directs 
that this “reasonable potential” analysis be based on “worst-case” conditions.  EPA accordingly 
is authorized to carry out its reasonable potential calculations by presuming that a plant is 
operating at its design flow when assessing reasonable potential.   
 
The limitation on sewage effluent flow is within EPA’s authority to condition a permit in order 
to carry out the objectives of the Act.  See CWA §§ Sections 402(a)(2) and 301(b)(1)(C); 40 
C.F.R. §§ 122.4(a) and (d); 122.43 and 122.44(d).  A condition on the discharge designed to 
protect EPA’s WQBEL and reasonable potential calculations is encompassed by the references 
to “condition” and “limitations” in 402 and 301 and implementing regulations, as they are 
designed to assure compliance with applicable water quality regulations, including 
antidegradation.  Regulating the quantity of pollutants in the discharge through a restriction on 
the quantity of wastewater effluent is consistent with the overall structure and purposes of the 
CWA. 
 
In addition, as provided in Part II.B.1 of this permit and 40 C.F.R. § 122.41(e), the permittee is 
required to properly operate and maintain all facilities and systems of treatment and control.  
Operating the facilities wastewater treatment systems as designed includes operating within the 
facility’s design effluent flow.  Thus, the permit’s effluent flow limitation is necessary to ensure 
proper facility operation, which in turn is a requirement applicable to all NPDES permits. See 40 
C.F.R. § 122.41.  
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To: File, Taunton WWTP, NPDES No. MA0100897 
 
From: Susan Murphy, Permit Writer 
 
Date: March 13, 2015 
 
Re: July 22, 2014 Supplemental Comments submitted by John Hall 
 
 
EPA received the above document, characterized by the sender as “supplemental comments” on 
the Taunton WWTP Draft Permit, by email on July 22, 2014.   Note the public comment period 
on the Draft Permit closed on June 17, 2013 and therefore this is not a timely comment pursuant 
to 122 C.F.R. 40 C.F.R. § 124.17(a)(2), and therefore no response is required.  EPA has included 
the document in the Administrative Record for the Final Permit and considered the content of the 
comment as follows: 
 


1. Peer Review Report re NHDES 2009 concerns a different type of analysis (stressor-
response) than used here, and questions to peer reviewers did not address standard used 
for permit issuance. Prior peer review supported NHDES approach. As noted in 
supplemental comment, the underlying issue concerning validity of approach is addressed 
in timely filed comments.  
 


2. Case cited concerns liability determination for a violation of water quality standards, not 
setting of permit limits.  Causal standard is different.  This issue also is addressed in 
timely filed comments. 
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To: File, Taunton WWTP, NPDES No. MA0100897 
 
From: Susan Murphy, Permit Writer 
 
Date: December 15, 2014 
 
Re: September 16, 2014 Supplemental Comments submitted by John Hall 
 
 
EPA received the above document, characterized by the sender as “supplemental comments” on 
the Taunton WWTP Draft Permit, by email on September 16, 2014.   Note the public comment 
period on the Draft Permit closed on June 17, 2013 and therefore this is not a timely comment 
pursuant to 122 C.F.R. 40 C.F.R. § 124.17(a)(2), and therefore no response is required.  EPA has 
included the document in the Administrative Record for the Final Permit and considered the 
content of the comment as follows: 
 
Professor Chapra mischaracterizes the nitrogen analysis, which does not contend that DO is the 
“single factor controlling the DO regime”.  Rather, TN discharges have reasonable potential to 
cause, or contribute to, cultural eutrophication leading to DO impacts, and reductions in TN 
loads are therefore necessary.  This issue is addressed in the timely submitted comments. 
 
Professor Chapra also seeks to distinguish estuaries as flowing, advective systems for which 
choice of TN as a stressor would be inappropriate.  This characterization of estuarine systems is 
incorrect, as estuaries have both advective and dispersive transport.  This aspect of estuarine 
water quality analysis is recognized in Professor Chapra’s own textbook on water quality 
modelling: 
 


In particular we focus on aspects of estuarine transport that have a bearing on water-
quality modeling. . . . Depending on the scale of the problem being addressed, the tidal 
motion can be perceived as being either advective or dispersive.  For short-scale 
problems such as the discharge of highly reactive substances or spills, the motion would 
be perceived primarily as advection.  On a longer time scale, however, the tides would 
move water back and forth in a cyclical fashion and the motion might be characterized as 
dispersive. 
 
In this lecture we limit ourselves primarily to the long-term perspective.  Thus we focus 
on the steady-state condition averaged over a number of tidal cycles. 
 


Chapra, Surface Water Quality Modeling, pp. 260-61 (1997).  Professor Chapra’s appendix 
concerns a purely advective system so is not on point; further it supports the relationship 
between total nutrient concentration and phytoplankton growth at downstream points where 
steady state has been reached; the nitrogen analysis at issue concerns downstream impacts under 
longer term steady state conditions.  (EPA notes that the long time frame for reaching steady 
state in the Appendix plots is related to a low value assumed for the parameter kg of 0.5 d-1; 
whereas Chapra’s textbook states, “It is known that the phytoplankton growth rate is on the order 
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of 2 d-1”  Id. at 604).  The choice of TN as a stressor is addressed in the timely submitted 
comments. 
 
EPA notes that all modeling involves simplifications; for example steady state analysis of water 
quality issues is always a simplification of dynamic processes but is recognized as having utility 
under appropriate time scales.  See id.  The specific assumptions identified by Chapra are 
addressed in the timely submitted comments. 
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To: File, Taunton WWTP, NPDES No. MA0100897 
 
From: Susan Murphy, Permit Writer 
 
Date: March 13, 2015 
 
Re: November 25, 2014 Supplemental Comments submitted by John Hall 
 
 
EPA received the above document, characterized by the sender as “supplemental comments” on 
the Taunton WWTP Draft Permit, by email on November 25, 2014.   Note the public comment 
period on the Draft Permit closed on June 17, 2013 and therefore this is not a timely comment 
pursuant to 122 C.F.R. 40 C.F.R. § 124.17(a)(2), and therefore no response is required.  EPA has 
included the document in the Administrative Record for the Final Permit and considered the 
content of the comment as follows: 
 
This “supplemental comment” has no substantive content and is essentially a restatement of 
issues in ongoing FOIA litigation.  EPA notes that the Administrative Record for the Final 
Permit is available for public review and that this permit writer specifically invited this 
commenter to come to EPA’s office to review said record; that invitation was declined. 







US EPA Region 1
5 Post Office Square
Boston, MA  02109-3912
(617) 918-1095
 

From: John Hall [mailto:jhall@hall-associates.com] 
Sent: Tuesday, April 21, 2015 1:14 PM
To: Bukhari, Samir
Cc: prosenman@hall-associates.com
Subject: Final Record for Taunton permit action
 
Samir
 
Has EPA compiled the list of documents that represent the administrative record for the Taunton
 permit?  If so, I would appreciate receiving a copy.
 
Thanks
 

John
 
John C. Hall
Hall & Associates
1620 I Street, NW, Suite 701
Washington, DC  20006
Phone:  202-463-1166
Fax:  202-463-4207
E-Mail:  jhall@hall-associates.com
 
The information contained in this e-mail is confidential and intended only for use by the individual or entity named.  If the
 reader of this message is not the intended recipient, or the employee or agent responsible to deliver to the intended
 recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited. 
 If you have received this communication in error, please immediately notify us by replying to this e-mail and destroying the
 original e-mail and any attachments thereto.
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ADMINISTRATIVE RECORD INDEX 

FOR THE CITY OF TAUNTON, MASSACHUSETTS 
NPDES PERMIT NO. MA0100897 

 
A. FINAL PERMIT DOCUMENTS 

 
1. Final permit, NPDES No. MA0100897 

 
2. Response to Comments, NPDES No. MA0100897 
 

B. OTHER PERMIT DOCUMENTS 
 
1. Draft NPDES Permit No. MA0100897 (2013).   

 
2. Fact Sheet, NPDES Permit No. MA0100897 (2013). 

 
3. Public Notice, NPDES Permit No. MA0100897 (2013). 

 
4. Extension Public Notice, NPDES Permit No. MA0100897 (2013). 

 
5. Draft NPDES Permit No. MA0100897 (2007 - superseded).   

 
6. Fact Sheet, NPDES Permit No. MA0100897 (2007 - superseded). 

 
7. Application, NPDES Permit No. MA0100897 (2006). 

 
 

C. PUBLIC COMMENTS 
 
1. City of Taunton 

 
2. Taunton River Watershed Association and Mass Audubon (joint comments) 

 
3. The Nature Conservancy 

 
4. Save the Bay 

 
5. National Park Service 

 
6. Upper Blackstone Water Pollution Abatement District 

 
7. Town of Bridgewater 

 
8. Mr. Tim Watts 
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9. Rhode Island Department of Environmental Management. 
 

10. Prior public comments on 2007 draft:  Massachusetts Riverways Program, 
MassAudubon, Taunton River Watershed Association, Mr. Tim Watts 

 
D. SUPPLEMENTAL COMMENTS 

 
1. Hall & Associates, July 22, 2014, with attachments 

 
2. Hall & Associates, September 16, 2014, with attachments 

 
3. Hall & Associates, November 25, 2014, with attachments 

 
4. Hall & Associates, January 8, 2015, with attachments 

 
5. Hall & Associates, February 17, 2015, with attachments 

 
6. Hall & Associates, March 20, 2015, with attachments  

 
 

E. WATER QUALITY CERTIFICATION 
 
1. Letter.  David Ferris, Director Massachusetts Wastewater Management 

Program to David Webster, Water Permits Branch, EPA. RE:  Water 
Quality Certification, City of Taunton, Taunton Wastewater Treatment 
Plant, NPDES Permit MA0100897. April 8, 2015. 

 
 

F. COASTAL ZONE MANAGEMENT 
 

1. Letter. Robert L. Boeri, CZM to Fred Cornaglia, City of Taunton. RE: 
Federal Consistency Review of Taunton Wastewater Treatment Plant 
NPDES Permit MA0100897 Renewal; Taunton. July 2, 2013. 
 

2. Letter. Fred Cornaglia, City of Taunton to Robert L. Boeri, CZM.  RE:  
Application for NPDES Permit; Taunton Wastewater Treatment Plan, 
Permit No. MA0100897, Taunton River, Taunton, Massachusetts.  
November 14, 2014. 

 
3. Letter. Robert L. Boeri, CZM to Fred Cornaglia, City of Taunton. RE: 

Federal Consistency Review of Taunton Wastewater Treatment Plant 
NPDES Permit MA0100897 Renewal; Taunton. November 18, 2014. 

 
4. Letter. Robert L. Boeri, CZM to Fred Cornaglia, City of Taunton. RE: 

Federal Consistency Review of Taunton Wastewater Treatment Plant 
NPDES Permit MA0100897 Renewal; Taunton. February 16, 2015. 
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5. Letter. Robert L. Boeri, CZM to Fred Cornaglia, City of Taunton. RE: 

Federal Consistency Review of Taunton Wastewater Treatment Plant 
NPDES Permit MA0100897 Renewal; Taunton. April 9, 2015. 

 
6. Proof of Legal Notice.  November 24, 2014. 
 

G. NMFS/ENDANGERED SPECIES ACT 
 
1. Letter. John K Bullard, Regional Administrator, NMFS to John Nagle, EPA 

Region 1. RE: Authorization and Re-issuance Under the National Pollutant 
Discharge Elimination System (NPDES) for the Taunton Wastewater 
Treatment Plant. May 21, 2013. 

 
 

H. CORRESPONDENCE 
 
 

 
I. FREEDOM OF INFORMATION ACT (FOIA) REQUESTS 

 
 
 

J. 303(D) and 305(B) MATERIALS 
1. MassDEP.  2012.  Massachusetts Consolidated Assessment and Listing 

Methodology (CALM) Guidance Manual.  Massachusetts Division of 
Watershed Management.   CN 405.0. 
 

2. MassDEP, 2012.  Massachusetts Year 2012 Integrated List of Waters.  
Massachusetts Division of Watershed Management, Watershed Planning 
Program.  CN 400.1. 

 
3. MassDEP, 2010.  Massachusetts Year 2010 Integrated List of Waters.  

Massachusetts Division of Watershed Management, Watershed Planning 
Program.  

 
4. MassDEP, 2008.  Massachusetts Year 2008 Integrated List of Waters.  

Massachusetts Division of Watershed Management, Watershed Planning 
Program.  

 
K. SITE-SPECIFIC BACKGROUND STUDIES, REPORTS AND 

INFORMATION 
 

1. Boucher, J.M.  1991.  Nutrient and Phosphorus Geochemistry in the 
Taunton River Estuary, Massachusetts.  Ph.D. Dissertation.  University of 
Rhode Island 1991. 
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2. Codiga, D.L., H.E. Stoffel, C.F. Deacutis, S. Kiernan and C.A. Oviatt. 

2009. Narragansett Bay Hypoxic Even Characteristics Based on Fixed-
Site Monitoring Network Time Series:  Intermittency, Geographic 
Distribution, Spatial Synchronicity, and Interannual Variability.  Estuaries 
and Coasts 32:621-641 (2009). 
 

3. Deacutis, C. and Pryor, D.  2011.  Draft Nutrient Conditions in 
Narragansett Bay & Numeric Nutrient Criteria Development Strategies for 
Rhode Island Estuarine Waters.  Narragansett Bay Estuary Program, 
Report to the R.I. Dept. of Environmental Management, Office of Water 
Resources.  June 2011. 

 
4. Desbonnet, Alan, Costa-Pierce, Barry A (Eds.).  2008.  Science of 

Ecosystem-based Management – Narragansett Bay in the 21st Century.  
Springer. 
 

5. Domingos, Darlene.  2011.  Annual Water Quality Report, Taunton River 
& Tributaries, 2010. Taunton River Watershed Association and Veolia 
Water North America. 

 
6. Domingos, Darlene.  2012.  Annual Water Quality Report, Taunton River 

& Tributaries, 2011. Taunton River Watershed Association and Veolia 
Water North America. 

 
7. Durant, D. and Raposa, B. 2011.  Water Quality, Nutrients, and 

Meteorological Trends at the Narragansett Bay National Estuarine 
Research Reserve in 2009.  NBNERR Technical Report Series 2011:1.  
April 2011. 
 

8. GeoSyntec. 2006. Five-Year Watershed Action Plan for the Taunton River 
Watershed.  September 2006.  Published 
Online:  http://www.horsleywitten.com/tauntonwatershed/TauntonRiver-
WS-pubs.html?refreshed 

 
9. Isaac, R.A.  1997.  Estimation of Nutrient Loadings and Their Impacts on 

Dissolved Oxygen Demonstrated at Mt. Hope Bay. 23  Environment 
International 1510165. 

 
10. Kincaid and Pockalny, 2003 

 
11. Krahforst, C. and Carullo, M.  2008.  An Ecosystem-based Perspective of 

Mount Hope Bay.  In Desbonnet, A. and Costa-Pierce, B.A., Science for 
Ecosystem-based Management.  Springer 2008.\ 
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12. MacDonald, D.G.  2006.  Estimating an estuarine mixing and exchange 
ratio from boundary data with application to Mt. Hope Bay 
(Massachusetts/Rhode Island). 70 Estuarine Coastal and Shelf Science 
326-332. 
 

13. MassDEP.  2005.  Taunton River Watershed 2001 Water Quality 
Assessment Report.  Report No. 62-AC-1.  Massachusetts Department of 
Environmental Protection, Division of Watershed Management. December 
2005.  Published 
Online:  http://www.mass.gov/eea/agencies/massdep/water/watersheds/wa
ter-quality-assessment-reports.html 

 
14. Oviatt, C., Keller, A. and Reed, L.  2002.  Annual Primary Production in 

Narragansett Bay with no Bay-Wide Winter–Spring Phytoplankton 
Bloom.  Estuarine, Coastal and Shelf Science 54, 1013–1026 

 
15. SMAST.  2003.  Framework for Formulating the Mt. Hope Bay Natural 

Laboratory:  A Synthesis and Summary.  SMAST Technical Report No. 
SMAST-03-0501.  School for Marine Science and Technology, University 
of Massachusetts Dartmouth.  May 22, 2003.  Published 
online: http://www.smast.umassd.edu/MHBNL/report2003.php 
 

16. SMAST.  2007.  Summary of Water Quality Monitoring Program for the 
Mount Hope Bay Embayment System (2004-06).  School for Marine 
Science and Technology, University of Massachusetts Dartmouth.  August 
16, 2007.   

 
17. Spaulding, M.L. and Swanson, C.  2008.  Circulation and Transport 

Dynamics in Narragansett Bay.  In Desbonnet, A. and Costa-Pierce, B.A., 
Science for Ecosystem-based Management.  Springer 2008. 

 
18. Spaulding, M.L. and White, F.M.  1990.  Circulation Dynamics in Mt. 

Hope Bay and the Lower Taunton River.  38 Coastal and Estuarine 
Studies 494-510. 

 
19. Swanson, C., Kim, H. and Sankaranarayanan, S.  2005.  Modeling of 

Temperature Distributions in Mount Hope Bay Due to Thermal 
Discharges from the Brayton Point Station.  12 Northeastern Naturalist, 
Special Issue 4. 

 
20. Taunton Wild & Scenic River Study Committee, Southeast Regional 

Planning & Economic Development District and National Park Service, 
Northeast Region. 2005.  Taunton River Stewardship Plan – Taunton 
River Wild & Scenic River Study. 
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21. URI Environmental Data Center. 2001. Restoration Sites and Historical 
Eelgrass Distribution in Narragansett Bay, Rhode Island.  Published 
Online:  http://www.edc.uri.edu/restoration/images/maps/historiceelgrass.
pdf 

 
22. Wandle, W. and Keezer, G.R.  1984.  Gazetteer of Hydrologic 
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