


Fune 27, 2005
CERTIFIED MAIL

The Honorable Susan D). Menard
Mayor, City of Woonsocket
City of Woonsocket
- 169 Main Street
Woonsocket, RI 02895

RE: Woonsocket Wastewater Treatment Facility; RIPDES Permit No. RI0100111

Dear Mayor Menard:

Enclosed is your final Rhode Island Pollutant Discharge Elimination System (RIPDES) permit
modification assigning Total Nitrogen permit limitations to the Woonsocket Wastewater Treatment
Facility. In accordance with State regulations, promulgated under Chapter 46-12 of the Rhode Island
General Laws of 1956, as amended, this permit modification becomes effective on August 1, 2005. Also
enclosed is the response to comments received on the draft permit modification which includes
information relative to hearing requests and stays of RIPDES Permits. Please note that, as indicated in
the response to comments, the months during which the final Total Nitrogen permit limits are in effect
have been modified from the draft permits April through October to May through October. Therefore, the
final Total Nitrogen permit limits are 10.0 mg/l for the month of April, 5.0 mg/l for the months of May
through October, and monitor onty for the months of November through March.

Since this facility will need to upgrade to comply with the Total Nitrogen permit limitations, the DEM is
.willing to enter into a consent agreement that will establish an enforceable compliance schedule for this
facility to make the necessary improvements to comply with the Total Nitrogen limits. In order to enter
into a consent agreement, it will be necessary for you to request a hearing and a permit stay for the Total
Nitrogen limits within 30 days of receipt of this letter. For additional instructions regarding requesting a
hearing and a permit stay you are referred to the attached instructions.

.Should you have any questions concerning this modification, feel free to contact Joseph Haberek, P.E. of
the RIPDES Staff at 401-222-4700, extension 7715.

Sincerely,

Angelo 8. Liberti, P.E.

Chief of Surface Water Protection
ASL/JBH:jbh

Enclosures

ce; Eric Beck, DEM (w/o attachments) David Turin, EPA (w/o attachments)
Michael Annarummo, City of Woonsocket (w/o attachments)

Office of Water Resources/ Telephone: 401-222-4700/ FAX: 401-222-6177
Woonsocket Final Permit Letter




Permit No. RID100072

Page1of2
®
MODIFICATION
AUTHORIZATION TQ DISCHARGE UNDER THE
RHODE ISLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM ®
In compliance with the provisions of Chapter 46-12 of the Rhode Island General Laws, as
amended, RIPDES Permit No. RID100072 issued to the Narragansett Bay Commission on December 31,
2001 shall he modified as foliows:;
The Total Nitrogen, Total Nitrite, Total Nitrate, and TKN limits and monitoring requirements in Part " ®
|.A.3 of the permit shall be deleted in their entirety and replaced with the limits and monitoring
requirements in Attachment A of this modification.
The remalning effluent limitations, monitoring requiremeants and other conditions in the original
permit are unchanged and in effect.
N . o
This modification shall become effective on August 1, 2005.
This permit and the authorization to discharge expire at midnight, February 1, 2007.
This change medifies the permit issued on December 31, 2001. : : ®
This modification consists of two (2) pages.
o
Signed this 27th day of June 2005.
Angelo 8. Liberti, P.E., Chief of Surface Water Protection ®
Office of Water Resources
Rhode Island Department of Environmental Management
Pravidence, Rhode Island
®
@

Final Buckfin Point Nitrogan Medification
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Permit No. RI0100072
Fact Sheet
Page 1 of 4

RHQDE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF WATER RESOURCES
235 PROMENADE STREET
PROVIDENCE, RHODE ISLAND 029508-6767

FACT SHEET
ISLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM (RIPDES) PERMIT TO

DISCHARGE TO WATERS QF THE STATE

RIPDES PERMIT NO. RIQ100072

NAME AND ADDRESS OF APPLICANT:

The Narragansett Bay Commission
One Service Road
Providence, Rhode island 02205

NAME AND ADDRESS OF FACILITY WHERE DISCHARGE OCCURS:

Bucklln Point Wastewater Treatment Facility
102 Campbell Avenus
East Providence, Rhode Island
and
Associated Combined Sewer Overflows

RECEIVING WATER: Seekonk, Moshassuck, and Blackstane Rivers

CLASSI
1.

1.

FICATION: SB1{a}); B1{a} & B{a}
Proposed Action, Type of Facility, and Discharge Location

The Rhode Island Department of Environmental Management proposes to issue a modification to
the above-mentioned facility's RIPDES Permit to discharge into the designated receiving water.
The facility is engaged In the treatment of domestic and industrial sewage. The discharge is from
the Bucklin Point Wastewater Treatment Facility's outfall.

Limitations and Conditions

The effluent limitations, monitoring requirements, and any Implementation schedule (if required)
may be found in the permit. The DEM anticipates entering into an enforceabls compliance
schedule, either by modifying the existing consent agreement or entering into a new consent
agreement, to allow the facility to construct the necessary improvements to comply with the Total
Nitrogen limits contained in this permil modification.

Permit Basis and Explanation of Effluent Limitation Derivation

The Narragansett Bay Commission owns and operates the Bucklin Point Wastewater Treatment
Facility (WWTF) located on Campbell Avenue in East Providence, Rhode Istand and several
associated Combined Sewer Overflows (CSOs). The discharge from the WWTF to the Seekonk
River consists of treated sanitary sewage and commercial and industrial wastewater. Treatment
consists of Scresning, Grit Removal, Pre-aeration, Primary Settiing, Activated Sludge, Secondary
Setiling, and UV Disinfection.

Final Bucklin Point Nitrogen Modification




Permit No. R10100072
Fact Sheet
Page 2 of 4

The Providence and Seekonk Rivers are impacted by low Dissolved Oxygen (DO) levels and high
phytoplankton concentrations that are related to excessive nitrogen loadings. Significant areas of
the Providence and Seekank Rivers suffer from hypaxic (low DQ) and anoxic {lack of DO) :
canditions and violate water quality standards. Available data shows that nitrogen loads are
dominated by wastewater treatment facility inputs.

DEM hired a consultant and has been warking with a technical advisory committea (TAC),
consisting primarily of scientists and engineers representing, academic, municipal, state and
faderal organizations, to calibrate a model and develop a water guality restoration plan, or TMDL.
It was recently concluded that the hydrodynamic model formulation could not adequately simulate
conditions due to the relatively sevare changes in the bathymetry in the Providence River. In spite
of this obstacle DEM befleves that nutrient reductions must be established for most facilities in the
state. DEM has concluded that the best method available for evaluating impacts and setting
nitrogen load reduction largets for the Providence River is to use the set of empirical relations
developed from the Marine Ecosystems Research Laboratory (MERL) enrichment gradient
studies at the University of Rhode Istand. in February 2004, DEM developed and forwarded to the
TAC an analysis titled “Evaluation of Nilrogen Targets and WWTF Load Reductions for the
Providence and Seekonk Rivers”. This analysis indicated that even if the wastewater treatment
facility (WWTF) discharges are reduced to the limit of technalogy (total nitrogen of 3 mg#l), the
Seekank River and pertions of the Providence River would not fully comply with existing water
quality standards (minimum of 5.0 mg/ "except as naturally occurs™ and may not meet
Environmental Protection Agency (EPA) guidelines established in October 2000, (Aquatic Life
Water Quality Criteria for Dissolved Oxygen (Safiwater): Cape Cod to Cape Hatleras EPA-822-R-
00-012). The EPA's guidelines allow instantaneous values below 4.8 provided the cumulative
exposure to low DO levels do not exceed the duration criteria established to ensurs that the
cumulative percentage of larvae affected shall not exceed a 5% reduction In larval recruitrnent
over the recruitment season.

While DEM believes that the MERL results provide an adequate representation of the refationship
between nitrogen and oxygen levels in the Providence and Seekank Rivers, some uncerlainty
remains regarding predicted water quality improvements and loading reduction necessary to meet
water quality standards. For example, significantly lower mean Dissolved [norganic Nitrogen
{DIN) concentrations were observed in the Providence and Seekank Rivers as compared to the
MERL experiment for an equivalent loading rate, which may be the result of large differences
between the field and experimental flushing times. Also the MERL experiment DO sampling
protocol does not provide sufficient data to fully assess compliance with tha recently established
EPA guidelines. However, it is clear that the Providence and Seekonk Rivers are impacted by iow
DO levels and high phytoplankton levels related o excessive WWTF nitrogen loadings. For these
reasons, an evaluation of phased implementation is indicated. implementation of a phased
approach is consistent with the EPA publication titled “Guidance for Water Quality Based
Decisions: The TMDL Process”, which states: "For Certain non-traditional, problems, if there are
not adequate data and predictive tools to characterize and analyze the pollution problem, a
phased approach may be necessary”, For the reasons noted above, DEM has evaluated
impiementatlon costs, analysis of the performance of available technology, and estimates of
water quality improverment to developed a phased plan for implementation of WWTF
improvements which maximizes the DO levals relative to implementation cost.

Nine {9} different cases, representing various combinations of nitrogen reduction at three (3)
Massachusetts and seven (7) Rhode |siand WWTFs were examined. The WWTF's included in
this analysis were: the Upper Blackstone Water Pollution Abatement District (‘UBWPAD) located
in Warcester, MA, the North Attleboro WWTF, the Attleboro WWTF, the Woonsocket WWTF, the
Bucklin Point WWTF, the Fields Point WWTF, tha East Providence Water Pollution Control
Facility, the Cranston Water Contral Facility, the West Warwick WWTF, and the Warwick WWTF.
Estimates of capltal costs lo modify existing facilities to achieve the target levels on a seasonal
basis were developed. These costs included allowances for planning, design, construction and
administration and must be considered Order-

Final Bucklin Point Nitrogen Modification
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of-Magnitude estimates, since specific facility characteristics ware not evaluated, This analysis

has been added to the document “Evaluation of Nitrogen Targets and WWTF Load Reductions

far the Providence and Seekonk Rivers”, which is available upon request. Based on this

evaluation of the sources of excessive nitrogen levels in the rivers and the capabilities of existing

treatment processes, the DEM has determined that it would be appropriate to establish seasonal

(May - October) WWTF total nitrogen limits that range from 5.0 mgf to 8.0 mg/l. These limits will

achieve a 50% reduction from the 1995-1996 Rhode Isiand WWTF loading, consistent with the ®
recommendations from The Governor's Narragansett Bay and Watershed Planning Commission.

In addition to adding a seasonal total nitrogen timit of 5.0 mg/l, this permit modification also

requires that the permitiee operate the treatment facifity to reduce the discharge of total nitrogen,

during the manths of November through April, to the maximum extent possible using all available

treatment equipment in place at the facility. Assigning seasonal total nitrogen limits and requiring

that the WWTF be operated year round in a manner to reduce the discharge of nitrogen to the

maximum extent possible wili result in substantial progress towards the mitigation of o
hypoxic/anoxic events and meeting water quality standards. The analysis contained in

“Evaluation of Nitrogen Targets and WWTF Load Reductions for the Providencs and Seekonk

Rivers”, indicates that the contribution of the Massachusetts WWTFs is significant and DEM will

be working with the Massachusetts Department of Enviranmental Protection and the EPA to

pursue approprizte nitrogen reductions.

An integral component of this phased implementation approach is monitoring and assessment of
water quality changes to determine if additional reductions are necessary to meet applicable
standards, DEM, in partnership with NERRS, the Narragansett Bay Commission, University of
Rhode Isfand and Roger Williams University increased the number of Narragansett Bay
continuous water quality monitoring stations from 7 to 9 in the summer of 2004, DEM has
obtained funding from the federal Bay Window grant to increase the number of stations to at [east
13 by the summer of 2005. This monitoring network will provide the data necessary to evaluaie ®
compliance with water quality standards, particularly temporal detail needed to evaluate

compliance with EPA's DO guidelines.

The requirements set forth in this permit are from the State's Water Quality Regulations and the

State's Regulations for the Rhode Island Pollutant Discharge Elimination System (RIPDES

Regulations), both filed pursuant to Chapter 48-12, as amended. DEM's primary authority over the

permit comes from EPA's delegation af the program in September 1984 under the Federal Clean ®
Water Act (CWA).

The  effluent monitoring requirements have been specified in accordance with RIPDES
regulations as well as 40 CFR 122.41 (), 122.44 {i), and 122.48 to vield data representative of the
discharge. :

V. Comment Perlod, Hearing Requests, and Procedures for Finai Decistons @

All persons, including applicants, who believe any condition of the draft permit is inappropriate

must raise all issues and submit all available arguments and all supporting material for their

arguments in full by the close of the public comment period, to the Rhode [sland Department of

Envircnmental Management, Office of Water Resources, 235 Promenade Street, Providence,

Rhode Island, 02008-5767. Any person may also present oral comments on the draft permit at

the scheduled public hearing. In reaching a final decision on the draft permit the Director wil ]
respond o all significant comments, either received in writing during the public comment period or

presented orally at the public hearing, and make these responses available to the public at DEM's

Providence Office. Following the close of the comment peried, and afier the public hearing, the

Director will issue a final permit decision and forward a copy of the final decision to the applicant

and each person who has submitted written comments, presented oral testimony, or requested

notice. Within thirty (30) days following the notice of the final permit decision any interested

persen may submit a reguest for a formal h earing to reconsider or contest the final d ecision. ¢
Requests for formal hearings must satisfy the requirements of Rule 49 of the Regulations for the

Rhode Island Pollutant Discharge Elimination System.

Final Bucklin Point Nitrogen Modification
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®
v, DEM Contact

Additional information concerning the permit may be obtained between the houré of 8:30 a.m. and

4:00 p.m., Monday through Friday, excluding holidays, from:
® ‘ Joseph B. Haberek, P.E.

RIPDES Program
Department of Environmental Management
235 Promanade Strest
Providence, Rhode Island 02808
Telephone: (401} 222-4700, Extension: 7715

L

Date Angelo S. Liberti, P.E.

Chief of Surface Water Protection
Office of Water Resources

e Department of Environmental Management
@
®
®
®
®

Final Bucktin Point Nitrogen Modification
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MODIFICATION

AUTHORIZATION TO DISCHARGE UNDER THE
RHODE ISLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of Chapter 46-12 of the Rhoda Island General Laws, as
amended, RIPDES Permit No. RI0100048 issued to the City of East Providence on December 20, 2001
shall be modified as follows:

The Total Nitrogen, Total Nitrite, Total Nitrate, and TKN limits and monitoring requirements in Part
1.A.3 of the permit shall be deleted in their entirety and replaced with the limits and monitoring
requirements in Attachment A of this modification.

The remaining effluent limitations, monitoring requirements and other conditions in the original
permit are unchanged and in effect.

This modification shall become effective on August 1, 2005.

This permit and the authorization to discharge expire at midnight, February 1, 2007,

This change modifies the permit issued on Dacember 20, 2001.

This modification consists of two (2) pages.

Signed this 27th day of June 2005,

Angelo 8, Liberti, P.E., Chief of Surface Water Protection
Office of Water Resources .
Rhode Island Depariment of Environmental Management
Providence, Rhode [sland

Final East Pravidence Nitrogen Modification
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Permit No. RI0100048
Fact Sheet
Page 1 of 4

RHODE [SLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF WATER RESOURCES
235 PROMENADE STREET
PROVIDENCE, RHODE ISLAND 02208-5767

FACT SHEET

RHODE I!SLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM ({(RIPDES} PERMIT TO
DISCHARGE TO WATERS OF THE STATE

RIPDES PERMIT NQ. RI0100048

NAME AND ADDRESS OF APPLICANT:

City of East Providence
145 Taunton Avenue
East Providence, Rhode Island 02914

NAME AND ADDRESS OF FACILITY WHERE DISCHARGE OCCURS:

East Providence Water Pollution Control Facility
1 Crest Avenue
East Providence, Rhode [sland 02815

RECEIVING WATER: Providence River

CLASSIFICATION: SB1{a}

Proposed Action, Type of Facliity, and Discharge Location

The Rhode lsland Department of Environmental Management proposes to issue a modification to
the above-mentioned facility's RIPDES Permit to discharge into the designated receiving water.
The facility is engaged in the treatment of domestic and industrial sewage. The discharge is from
the East Providence Water Pallution Control Facility's outfall,

Limlitatlons and Conditions

The effluent limitations, monitoring requirements, and any implementation schedule {if required)
may be found in the permit. The DEM anticipates entering into an enforceable compliance
schedule, by entering into a consent agreement, to allow the facility to construct the necessary
improvements to comply with the Total Nitrogen limits contained in this permit modification.

Permit Basis and Explanation of Effluent Limitation Derivation

The City of East Providence owns and operates the East Providence Water Paoliution C ontrof
Facility (WPCF) located at 1 Crest Avenue in East Providence, Rhode island. The discharge
from the WPCF to the Providence River consists of treated sanitary sewage and commercial and
industrial wastewater contributed by the municipalities of East Providence and Barrington.
Treatment consists of Coarse Screening, Comminution, Primary Settling, Aeration, Secondary
Settling, Chiorination and Dechlorination.

Final East Providence Nitrogen Modification
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The Providence and Seekonk Rivers are impacted by low Dissolved Oxygen (DO) levels and high
phytoplankton concentrations that are related to excessive nitrogen loadings. Significant areas of
the Providence and Seekonk Rivers suffer from hypoxic (low DQO) and anoxic {lack of DO)
conditions and viclate water quality standards. Available data shows that nitrogen loads are
dominated by wastewater treatment facility inputs. - '

® DEM hired a consultant and has been working with a technical advisory committee (TAC),
consisting primarily of scientists and engineers representing, academic, municipal, state and
federal organizations, to calibrate a model and develop a water guality restoration plan, or TMDL.
it was recently concluded that the hydrodynamic model formulation could not adequatsly simulate
conditions due to the relatively severe changes in the bathymeiry in the Providence River. [n spite
of this cbstacte DEM believes that nutrient reductions must be established for most facilities in the
® state, DEM has concluded that the best method available for evaluating impacts and setting
nitrogen load reduction targets for the Providence Rlver is to use the set of empirical relations
devaloped from the Marine Ecosystems Research Laboratory {MERL) enrichment gradiznt
studies at the University of Rhode Island. In February 2004, DEM developed and forwarded to the
TAC an analysis tiled “Evalualion of Nitrogen Targets and WWTF Load Reductions for the
Providence and Seekonk Rivars”, This analysls indicated that even if the wastewater treatment
facility (WWTF) discharges are reduced to the limit of technology (total nitrogen of 3 mgfl), the
® Seekonk River and portions of the Providence River would not fully comply with existing water
| guality standards (minimum of 5.0 mg/l "except as naturally occurs”) and may not meet
Environmental Protection Agency (EPA) guidelines established in October 2000, (Aquatic Lite
Water Quality Criferia for Dissolved Oxygen (Salfwater): Cape Cod to Cape Hatteras EPA-822-R-
00-012). The EPA's guidelines allow instantaneous values below 4.8 provided the cumulative
exposurs to low DO levels do nat exceed the duration criteria established to ensure that the
cumulative percentage of larvae affected shall not exceed a 5% reduction in larval recruitment
® over the recruitment season.

While DEM believes that the MERL results provide an adequate representation of the relationship
batween nitrogen and oxygen levels in the Providence and Seekonk Rivers, some uncertainty
remains regarding predicted water quality improvements and loading reduction necessary to meet
water quality standards. For example, significantly lower mean Dissolved Inorganic Nitrogen
(DIN) concentrations were observed in the Providence and Seekonk Rivers as compared to the
& MERL experiment for an equivalent loading rate, which may be the result of large differences

betwsen the field and experimental flushing times, Also the MERL experiment DO sampling
protocol does not provide sufficient data to fully assess compliance with the recently established
EPA guidelines. However, it is clear that the Providence and Seekonk Rivers are impacted by low
DO levels and high phytoplankion levels related to excessive WWTF nitrogen loadings. For these

| reasons, an evaluation of phased implementation is indicated. [mplementation of a phased

| approach is consistent with the EPA publication titfed "Guidance for Water Quality Based

@ Decisions: The TMDL Process”, which states: “For Certain non-traditional, problems, If there are

| - not adequate data and predictive tools to characterize and analyze the pollution problem, a
phased approach may be necessary®. For the reasons noted above, DEM has evaluated
implementation costs, analysis of the performance of available technology, and estimates of
water quality improvement te developed a phased plan for implementation of WWTF
improvernents which maximizes the DO levels relative to implementation cost.

@ Nine (9) different cases, representing various combinations of nitrogen reduction at three (3)
Massachusetis and seven {7) Rhade Island WWTFs were examined. The WWTFs included in
this analysis were: the Upper Blackstone Water Pollution Abatement District ("UBWPAD") located
in Worcester, MA, the North Atlleboro WWTF, the Attleboro WWTPF, the Woonsocket WWTF, the
Bucklin Point WWTF, the Fields Point WWTF, the East Providence Water Pollution Control
Facllity, the Cranston Water Control Facility, the West Warwick WWTF, and the Warwick WWTF.
Estimates of capital costs to modify existing facilities to achieve the target levels on a seasonal

® basis were developed. These costs included allowances for planning, design, construction and
administration and must be considered Order-of-Magnitude estimatas, since specific facility
characteristics were not evaluated, This analysis

Final East Providence Nitrogen Modification
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has been added to the document "Evaluation of Nitrogen Targets and WWTF Load Reductions
for the Pravidence and Seekonk Rivers”, which is available upon request. Based on this
evaluation of the sources of excessive nitrogen levels in the rivers and the capabilities of existing
treatment processes, the DEM has determined that it would be appropriate to establish seasonal
(May — October) WWTF total nitrogen limits that range from 5.0 mg/l to 8.0 mg/l. These limits will
achieve a 50% reduction from the 1995-1996 Rhode Island WWTF loading, consistent with the
recommendations from The Gavernor's Narragansett Bay and Watershed Planning Commission,
In addition to adding a seasonal total nitrogen limit of 8.0 mg/l, this permit modification also
requires that the permittee operate the treatment facifity to reduce the discharge of total nitrogen,
during the months of November through April, to the maximum extent possible using all available
treatment equipment in place at the facility. Assigning seasonal total nitrogen limits and requiing
that the WWTF be operated year round in a manner to reduce the discharge of nitrogen to the
maximum extent possible will result in substantial progress towards the mitigation of
hypoxicfanoxic events and meeting water quality standards. The analysis contained in
"Evaluation of Nitrogen Targets and WWTF Load Reductions for the Providence and Seskonk
Rivers”, indicates that the contribution of Massachusetts WWTFs is significant and DEM will be
working with the Massachusetts Department of Environmental Protection and the EPA to pursue
appropriate nitrogen reductions.

An integral component of this phased implementation approach is monitaring and assessment of
water quality changes to determine if additional reductions are necessary to meet applicable
standards, DEM, in partnership with NERRS, the Narragansett Bay Commission, University of
Rhode Island and Roger Williams University increased the number of Narragansett Bay
cantinuoaus water quality monitoring stations from 7 to 9 in the summer of 2004. DEM has
obtained funding from the federal Bay Window grant to increase the number of stations to at least
13 by the summer of 2005. This monitaring network will provide the data necessary to evaluale
compliance with water quality standards, particularly temporal detall needed to evaluate
camplizance with EPA's DO guidelines.

The reguirements set forth in this permit are from the State's Water Quality Regulations and the
State’s Regulations for the Rhode island Pollutant Discharge Elimination Systern (RIPDES
Regulations), both filed pursuant to Chapter 46-12, as amended. DEM's primary authority over the
permit comes from EPA's delagation of the program in Seplember 1984 under the Federal Clean
Water Act (CWA).

The offluent monitoring requirements have been specified in accordance with RIPDES
regulations as well a5 40 CFR 122.41 (), 122.44 (i), and 122.48 fo yleld data representative of the
discharge.

Comment Period, Hearing Requests, and Procedures for Final Decisions

All persons, including applicants, who belleve any condition of the draft permit is inappropriate
must raise all issues and submit all available arguments and all supporting material for their
arguments in full by the close of the public comment period, to the Rhede Island Department of
Environmental Management, Office of Water Resources, 235 Promenade Sireet, Providenca,
Rhode Island, 02008-5767, Any person may also present oral comments on the draft permit at
the scheduled public hearing. In reaching a final decision an the draft permit the Director will
respond to all significant comments, either received in writing during the pubiic comment period or
presented orally at the public hearing, and make these respenses available to the public at DEM's
Providence Office. Following the clese of the comment period, and after the public hearing, the
Director will issue a final permit decision and forward a copy of the final decision to the applicant
and each person who has submitted written comments, presented oral testimony, or requested
notice. Within thirty (30} days following the notice of the final permit decision any interested
person may submit a request for a formal hearing to reconsider or contest the final d ecision.
Requests for formal hearings must satisfy the requirements of Rule 49 of the Regulations for the
Rhode Island Pollutant Discharge Elimination System,

Final East Providence Nitrogen Modification
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V. DEM Contact

Additional information concerning the permit may be obtained between the hours of 8:30 a.m. and
4.00 p.m., Monday through Friday, excluding holidays, from:

®
Joseph B. Haberek, P.E.
RIPDES Program
Department of Environmental Management
235 Promenade Street
Providence, Rhode Island 02908
| ® Telephone: (401) 222-4700, Extension: 7715
Date Angelo S. Libert, P.E.
Chief of Surface Water Protection
| ® Office of Water Resources
| Department of Environmental Management
|
°
@
o
®
®

Final East Pravidence Mitrogen Modiflcation
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MODIFICATION

AUTHORIZATION TO DISCHARGE UNDER THE
RHQODE ISLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of Chapter 46-12 of the Rhode island General Laws, as
ameanded, RIPDES Parmit No. RI0100315 issued to the Narragansett Bay Commission on December 31,
2001 shall be modified as follows:

The Total Nitrogen, Total Nitrite, Total Nitrate, and TKN limits and monitoring requirements in Part
LA.3 of the permit shall be deleted in their entirety and replaced with the limits and manitoring
requirements in Attachment A of this modification.

The remaining effluent limitations, manitoring requirements and other conditions in the original
permit are unchanged and in effect,

This modification shall become effective on August 1, 2005.

This permit and the authorization to discharge expire at midnight, February 1, 2007.

This change maodiflas the permit issued on December 31, 2004,

This modification consists of two (2) pages.

Signed this 27th day of June 2005,

Angelo 8. Liberti, P.E., Chief of Surface Water Protection
Office of Water Resources
Rhede lsland Department of Environmental Managsment
Providence, Rhode Island

Final Fields Point Nitrogen Modification
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Parmit No. RI0100315
Fact Sheet
Page 1 of 4

* RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF WATER RESOURCES
235 PROMENADE STREET
PROVIDENCE, RHODE ISLAND 02908-5767

FACT SHEET

RHODE |SLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM (RIPDES) PERMIT TC
DISCHARGE TO WATERS OF THE STATE

RIPDES PERMIT NO. RI0100315
NAME AND ADDRESS OF APPLICANT:

The Marragansett Bay Commission
1 One Service Road
Providence, Rhode island 02905

NAME AND ADDRESS OF FACILITY WHERE DISCHARGE OCCURS:

Field's Point Wastewater Treatment Facility
2 Ermest Street
Providence, Rhode Island 02905
And
Associated Combined Sewer Overflows

RECEIVING WATER: Providence, Seekonk, Moshassuck, West, and Wooenasquatucket Rivers
CLASSIFICATION: SB1{a}: B1{a} & B{a}
l. Proposed Action, Type of Facility, and Discharge Location

The Rhoda Island Department of Environmental Management proposes to issue a modification to
the above-mentioned facility's RIPDES Parmit to discharge into the designated receiving water.
The facility is engaged In the treatment of domestic and industrial sewage. The discharge is from
the Field's Point Wastewater Treatment Facility's outfall. ..

. Limitations and Conditions

|

| The effluent limitations, menitoring requirements, and any Implementation schedule (if required)

| may be found in the permit. The DEM anficipates entering inte an enforceable compliance

| schedule, either by modifying the existing consent agreement or entering into a new consent

i agreement, to allow the facility to construct the necessary improvements to comply with the Total
Nitrogen limits contained in this permit maodification,

. Permit Basis and Explanation of Effiuent Limitatlon Derlvation

The Narraganseit Bay Commission owns and operates the Field's Point Wastewater Treatment
Facility (WWTF) located on Ernest Strest in Providence, Rhode [sland and several associated
Combined Sewer Qverflows (CS0s), The discharge from the WWTF {c the Providence River
consists of treated sanitary sewage and commercial and industrial wastewater. Treatment
consists of Screening, Grit Removal, Pre-aeration, Primary Settling, Activated Sludge, Secondary
Settling, Chlorination, and Dechlorination.

Final Fields Point Mitrogen Modification
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The Providence and Seekonk Rivers are impacted by low Dissofved Oxygen (DO} isvels and high
phytoplankton concentrations that are related to excessive nitrogen loadings. Significant areas of
the Pravidence and Seekonk Rivers suffer from hypoxic (low DOQ) and anexic {lack of DO}
conditions and violate water quality standards. Available data shows that nitrogen loads are
dominated by wastewater treatment facility inputs.

DEM hired a consultant and has been working with a technical advisery committee (TAC),

consisting primarlly of sclentists and engineers representing, academic, municipal, state and

federal organizations, to calibrate a made! and develop a water quality restoration plan, or TMDL.

it was recently concluded that the hydrodynamic model formulation could not adequatsly simulate

conditions due to the relatively savere changes in the bathymetry in the Providence River. In spite

of this obstacle DEM believes that nutrient reductions must be established for most facilities in the

o state. DEM has concluded that the best method available for evaluating impacts and setting
nitrogen load reduclion targets for the Providence River is to use the set of empirical relations
developed from the Marine Ecosystems Research Laboratory (MERL) enrichment gradient
studies at the University of Rhade Island. In February 2004, DEM developed and forwarded o the
TAC an analysis tiled “Evaluation of Nitrogen Targets and WWTF Load Reductions for the
Providsnce and Seekonk Rivers”. This analysis indicated that even If the wastewater treatment
facitity (WWTF) discharges are reduced to the fimit of technology {total nitrogen of 3 mg/l), the

@ Seekonk River and portions of the Providence River would not fully comply with existing water
quality standards {minimum of 5.0 mg/l “except as naturally occurs”) and may not meet
Environmental Protection Agency (EPA) guidelines established in October 2000, (Aquatic Life
Water Quality Criteria for Dissolved Oxygen (Saltwater): Cape Cod fo Cape Hatteras EPA-822-R-
00-012). The EPA’s guidelines allow instantaneous values below 4.8 provided the cumulative
exposure to low DO levels do not exceed the duration criteria established to ensure that the
cumulative percentage of larvae affected shall not exceed a 5% reduction in farval recruitment

® over the recruitment season.

While DEM believes that the MERL results provide an adequate representation of the relationship
between nitrogen and oxygen levels in the Providence and Seekonk Rivers, some uncertainty
remains regarding predicted water quality improvements and loading reduction necessary to meet
water quality standards, For example, significantly lower mean Dissolved Inorganic Nitrogen
(DIN) concentrations were ohsarved in the Providence and Seekonk Rivers as compared to the

] MERL experiment for an equivalent loading rate, which may be the result of large differences
between the fleld and experimental flushing times. Also the MERL experiment DO sampling
protocol does not provide sufficlent data to fully assess compliance with the recently established
EPA guidelines. Howaver, it is clear that the Providence and Seekonk Rivers are impacted by low
DO levels and high phytoplankton levels related to excessive WWTF nitrogen loadings. For these
reasons, an evaluation of phased implemantation is indicated, Implementation of 2 phased
approach is consistent with the EPA publication titled "Guidance for Water Quality Based

@ Decislons: The TMDL Process”, which states: “For Certain non-traditional, problems, if there are
not adequate data and predictive tools to characterize and analyze the pollution problem, a
phased approach may be necessary”. For the reasons noted above, DEM has evaluated
implementation costs, analysis of the performance of available technology, and estimates of
water quality improvement to developed a phased plan for implementation of WWTF
improvements which maximizes the DO levels relative to implementation cost.

® Nine (9) different cases, representing various combinations of nitrogen reduction at three {3)
Massachusetts and seven (7) Rhode Istand WWTFs were examined, The WWTFs included in
this analysis were: the Upper Blackstone Water Pollution Abatement District {("UBWPAD"} lncated
in Worcester, MA, the North Aftleboro WWTF, the Attleboro WWTF, the Woonsocket WWTF, the
Bucklin Point WWTF, the Fields Point WWTF, the East Providence Water Pellution Control
Fadility, the Cranston Water Control Facility, the West Warwick WWTF, and the Warwick WWTF.

PY Estimates of capital costs to modify existing facliities to achieve the target levels on a seasonal
basis were developed. These costs included allowances for planning, design, construction and
administration and must be considered Order-of-Magnitude estimates, since specific facility
characteristics wera not evaluated. This analysis

Final Fields Point Nitrogen Modification
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has been added to the document "Evaluation of Nifrogen Targets and WWTF Load Reductions
for the Providence and Seekonk Rivers”, which is available upon request. Based on this
evaluation of the sources of excessive nitregen levels in the rivers and the capabilities of existing
treatmant processes, the DEM has determined that it would be appropriate to establish seasonal
{May - Octeber) WWTF total nitrogen limits that range from 5.0 mg/ to 8.0 mg/l. These limits will
achieve a 50% reductian fram the 1995-1996 Rhode Island WWTF loading, consistent with the
recommendations from The Governor's Narragansett Bay and Watershed Planning Commission,
in addition to adding a seasonal total nitragen limit of 5.0 mg/, this permit modification also
requires that the permittee operate the treatment facility to reduce the discharge of total nitragen,
during the months of November through April, to the maximum extent possible using all available
tfreatment equipment in place at the facility. Assigning seasonal total nitrogen Iimits and requiring
that the WWTF be operated year round in a manner to reduce the discharge of nitrogen to the
maximum extent possible will result in substantial progress towards the mitigation of
hypoxic/anoxic events and meeting water quality standards. The analysis contained in
*Evaluation of Nitrogen Targets and WWTF Load Reductions for the Providence and Seekonk
Rivers®, indicates that the contribution of Massachusetts WWTFs is significant and DEM will be
working with the Massachusetts Department of Environmental Protection and the EPA to pursue
appropriate nitrogen raductions.

An integral compenent of this phased implemantation approach is monitoring and assessment of
water guality changes to determine if additional reductions are necessary to meet applicable
standards, DEM, in parinership with NERRS, the Narragansett Bay Cammission, University of
Rhode Island and Roger Willlams University increased the number of Narragansett Bay
continuous water quality monitoring stations from 7 to 9 in the summer of 2004. DEM has
obtained funding from the federal Bay Window grant to increase the number of stations to at least
13 by the summer of 2005. This monitoring network will provide the data necessary to evaluate
compliance with water quality standards, particularly temporal defail needed to evaluate
compliance with EPA's DO guidelines,

The requirements set forth in this permit are from the State's Water Quality Regulations and the
State's Regulations for the Rhode Island Pollutant Discharge Elimination System (RIPDES
Regulations), both filed pursuant to Chapter 46-12, as amended, DEM's primary authority over the
permit comes from EPA's delegation of the program in September 1984 under the Federal Clean
Water Act (CWA). '

The effluent monitoring requirements have been specified in accordance with RIPDES
regulations as well as 40 CFR 122.41 {j), 122.44 (i), and 122.48 to vield data representative of the
discharge.

Comment Period, Hearing Requests, and Procedures for Final Decislons

All persons, including appficants, who believe any condition of the draft permit is inappropriate
must raise all issues and submit all available arguments and all supporting material for their
arguments in full by the close of the public comment perfod, to the Rhode tstand Department of
Environmental Management, Office of Water Resources, 235 Promenade Street, Providence,
Rhode Island, 02908-5767. Any person may also present oral comments on the draft permit at
the scheduled public hearing. In reaching a final decision on the draft permit the Director will
respond to all significant comments, either received in writing during the public comment period or
presented orally at the public hearing, and make these responses available to the public at DEM's
Providence Office. Following the close of the comment pericd, and after the public hearing, the
Director will issue a final permit decision and forward a copy of the final decision to the applicant
and each person who has submitted written comments, presented oral testimony, or requested
notice. Within thirty (30) days following the notice of the final permit decision any interested
person may submit a request for a formal hearing to reconsider or contest the final d ecision.
Requests for formal hearings must satisfy the requirements of Rule 49 of the Regulations for the
Rhode Island Pollutant Discharge Elimination Syster,

Final Fields Point Nitrogen Modification
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v, DEM Contact

Additional information concemning the permit may be obtained between the hours of 8:30 a.m. and

4:00 p.m., Monday through Friday, excluding holidays, from;
® Joseph B. Haberek, P.E.

RIPDES Program
Department of Environmental Management
235 Promenade Street
Providence, Rhode Island 02808
Telephone: (401) 222-4700, Extension: 7715

o

Cate Angelo S. Libert, P.E.

: Chief of Surface Water Protection
: Ofiice of Water Resources

® Department of Environmental Management
®
@
®
@
®

Final Flelds Point Nitrogen Medification
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Permit No. RIO100111

Page 1 of 2
L
MODIFICATION
AUTHORIZATION TO DISGHARGE UNDER THE
° RHODE ISLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of Chapter 46—;1 2 of the Rhode Island General Laws, as
amended, RIPDES Permit No. RI0100111 issued to the City of Woonsacket on July 15, 2000 shall be
modified as follows:

The Total Nitrogen, Total Nitrite, Total Nitrate, and TKN limits and monitoring requirements in Part
e |.A.2 of the permit shall be deleted in their entirety and replaced with the limits and monitoring
requirements in Attachment A of this modification.

The remaining effluent limitations, monitoring requirements and other condifions in the original
permit are unchanged and in effect.

e This modification shall become effective on August 1, 2005,
This permit and the autharization to discharge expire at midnight, July 1, 2005.
® ' This change modifies the permit issued on July 15, 2000.
This modification consists of two (2) pages.
® : .
Signed this 27th day of June 2005.
|
‘ @ Angelo S. Libert], P.E., Chief of Surface Water Protection
: Gffice of Water Resources
Rhode Island Department of Environmental Management
Providence, Rhode Island
@
. 1

Final Woonsocket Nitrogen Madification
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Permit No, RI0100111
Fact Sheet
Page 1 of 4

RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF WATER RESOURCES
235 PROMENADE STREET
PROVIDENCE, RHODE ISLAND 02908-5767

FACT SHEET

RHODE ISLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM (RIPDES) PERMIT TO
DISCHARGE TO WATERS OF THE STATE

RIPDES PERMIT NO. RI0100111

NAME AND ADDRESS OF APPLICANT:

'City of Woonsocket
167 Main Street
Waaonsocket, Rhode Island 02885

NAME AND ADDRESS OF FACILITY WHERE DISCHARGE OCCURS:

Woonsocket Wastewater Treatment Facllity
Cumberland Hill Road
Providence, Rhods |sfand 02885

RECEIVING WATER: Blackstone River

CLASSIFICATION: B1

Proposed Actlon, Type of Facility, and Discharge Location

The Rhode island Department of Environmental Management proposes (o issue a modification to
the above-mentioned facility's RIPDES Permit to discharge into the designated receiving water.
The facility is engaged in the treatment of domestic and industrial sewage. The discharge is from
the Woonsocksat Wastewater Treatmant Facility's outfall,

Limitations and Conditions

The effluent limitations, monitoring requirements, and any implementation schedule (if required)
may be found in the permit. The DEM anticipates entering into an enforceable compliance
schedule, either by modifying the existing consent agreement or entering into a new consent
agreement, to allow the facility to construct the necessary improvemnents to comply with the Total
Nitrogen limits contained in this permit modification.

Permit Basis and Explanation of Effluent Limitation Derivation

The City of Woonsocket owns and operates the Woonsocket Wastewater Treatment Facllity
(WWTF) iocated on Cumberland Hill Road in Woonsocket, Rhode Istand. The discharge from the
WWTF 1o the Blackstone River consists of treated sanitary sewage and commercial and industrial
wastewater contributed by the municipaliies of Woonsocket, North Smithfield, and Blackstone,
Massachusetts. Treatment consists of Goarse Screening, Comminution, Aerated Grit Removal,
Primary Seitling, Mechanical Aeration, Secondary Settiing, Chlarination, and Dechlorination.

Final Woonsockel Nitrogen Madification
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The Providence and Seekonk Rlivers are impacted by low Dissolved Oxygen (DO) levels and high
phytoplankton concentrations that are related to excessive nitrogen loadings. Significant areas of
the Providence and Seekonk Rivers suffer from hypoxic (Jow DO) and anoxic (lack of DQ)
conditions and violate water quality standards. Available data shows that nitrogen loads are
dominated by wastewater treatment facility inputs.

DEM hired a consultant and has been working with a technical advisory commitiee (TAC),
consisting primarily of scientists and engineers representing, academic, municipal, state and
federal organizations, to calibrate a madel and develop a water quality restoration plan, or TMOL.
't was recently concluded that the hydrodynamic model formulation could not adequately simutate
conditions due to the relatively severe changes in the bathymetry in the Pravidence River. In spite
of this obstacle DEM believes that nutrient reductions must be established for most facilities in the
state. DEM has concluded that the best methad available for evaluating impacts and setting
nitrogen load reduction targets for the Providence River is to use the set of empirical relations
developed from the Marine Ecosystems Research Labaratory (MERL) enrichment gradient
studies at the University of Rhode Island. In February 2004, DEM developed and forwarded to the
TAC an analysis titlied "Evalualion of Nitrogen Targets and WWTF Load Reductions for the
Providence and Seekonk Rivers”, This analysis indicated that even If the wastewater treatment
facility (WWTF) discharges are reduced fo the limit of technology (total nitrogen of 3 mgfl), the
Seekonk River and portions of the Providence River would not fully comply with existing water
guality standards {minimum of 5.0 mg/l "except as naturally occurs™) and may not meet
Environmental Protection Agency (EPA) guidelines established in October 2000, (Aguatic Lifa
Water Quality Criteria for Dissolved Oxygen (Saltwatar); Cape Cod {o Cape Hatteras EPA-822-R-
00-012). The EPA's guidelines allow instantaneous values below 4.8 pravided the cumulative
exposure to low DO levels do not exceed the duration criteria established to ensure that the
cumulative percentage of larvae affected shall not exceed a 5% reduction in larval recruitment
over the recruitment season.

While DEM believes that the MERL results provide an adequate representation of the relationship
between nitrogen and oxygen levels in the Providence and Seekonk Rivers, soma uncertainty
remains regarding predicted water quality improvernents and loading reduction necessary to meet
water qusality standards. For example, significantly lower mean Dissclved Inorganic Mitrogen
(DiN} concentrations were observed In the Providence and Seekonk Rivers as compared to the
MERL experiment for an equivalent loading rate, which may be the result of largs differences
between the field and experimental flushing times. Also the MERL experiment DO sampling
protocol does not provide sufficient data to fully assess compliance with the recently established
EPA guidelines. However, it is clear that the Providence and Seekonk Rivers are impacted by low
DQ levels and high phytoplankton levels related to excessive WWTF nitrogen loadings. For these
reasons, an evaluation of phased implementation is indicated. tmplementation of a phased
approach is consistent with the EPA publication litted "Guidance for Water Quality Based
Decisions: The TMDL Pracess”, which states: “For Certain non-traditional, problems, if there are
not adequate data and predictive tools to characterize and analyze the pollution problem, a
phased approach may be necessary”. For the reasons noted above, DEM has evaluated
implementation costs, analysis of the perfarmance of available technalogy, and estimates of
water quality improvement to developed a phased plan for implementation of WWTF
improvements which maximizes the DO levels relative to implementation cost.

Nine (9) different cases, representing various combinations of nitrogen reduction at three (3)
Massachusetts and seven (7) Rhode Island WWTFs were examined. The WWTFs included in
this analysis were: the Upper Blackstone Water Pollution Abatement District ("UBWPAD") located
in Warcester, MA, the North Attleboro WWTF, the Attlebare WWTF, the Woonsocket WWTF, the
Bucklin Point WWTF, the Fields Point WWTF, the East Providence Water Pollution Control
Facllity, the Cranston Water Confrol Facility, the West Warwlek WWTF, and the Warwick WWTF.
Estimates of capital costs to modify existing facilities to achieve the target levels on a seasonal
basis were developed. These costs included allowances for planning, design, construction and
administration and must be considered Order-of-Magnitude estimates, since specific facility
characteristics were nof evaluated. This analysis

Finat Weoonsocke! Nitrogen Maedification
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has been added to the document “Evaluation of Nitrogen Targets and WWTF Load Reductions
~ for the Providence and Seekonk Rivers”, which is available upon request. Based on this

evaluation of the sources of excessive nitrogen levels in the rivers and the capabilities of existing
treatment processes, the DEM has determined that it would be appropriate to establish seasonal
(May - October} limits for total nitrogen of 5.0 mg/l to your WWTF, These limits will achieve a
50% reduction from the 1995-1986 Rhode Island WWTE loading, consistent with the

@ recommendations from The Governor's Narragansett Bay and Watershed Planning Commission.
In addition to adding a seasonal total nitrogen limit of 5.0 mg/l, this permit modification also
requires that the permittee operate the traatment facility to reduce the discharge of total nitrogen,
during the months of November through March, to the maximum extent possible using all
available treatment equipmant in place at the facility, and carries over the 10.0 mg/l total nitrogen
limit during April from the previous permit. Assigning seasonal total nitrogen limits and requiring
that the WWTF be operated year round in a manner to reduce the discharge of nitrogen fo tha

@ maximum extent possible will result in substantial progress towards the mitigation of
hypoxic/anoxic events and meeting water quality standards. The analysis contained in
“Evaluation of Nitrogen Targets and WWTF Load Reductions for the Providence and Seekonk
Rivers", indicates that the contribution of Massachusetts WWTFs is significant and DEM will be
working with the Massachusetts Department of Environmental Protection and the EPA to pursue
appropriate nitrogen reductions.

An integral component of this phased implementation approach is monitoring and assessment of
water quality changes to determine if additional reductions are necessary to mest applicable
standards. DEM, in partnership with NERRS, the Narragansett Bay Commission, University of
Rhode Island and Roger Williams University increased the number of Narragansett Bay
cantinuous water quallty monitoring stations from 7 to 8 in the summer of 2004. DEM has
obtained funding from the federal Bay Window grant to increase the number of stations o at least
PY 13 by the summer of 2005. This monitering network will provide the data necessary to evaluate

compliance with water quality standards, particularly temporal detail needed to evaluate
compliance with EPA’s DO guidelines. :

The requirements set forth in this permit are from the State's Water Quality Regulations and the
State's Regulations for the Rhode Island Pollutant Discharge Elimination Systemn (RIPDES
Regulations), both filed pursuant to Chapter 46-12, as amended. DEM's primary authority over the

® permit comes from EPA's delegation of the program in September 1984 under the Federal Clean .
Water Act (CWA).

The effluent monitoring requirements have been specified in accordance with RIPDES
regulations as well as 40 CFR 122.41 {j), 122.44 (i), and 122.48 to yield data reprasentative of the
discharge.

® V. Comment Period, Hearing Requests, and Procedures for Final Decisions

All persens, including applicants, whe believe any condition of the draft permit is inappropriate
must raise all issues and submit all available arguments and all supporting material for their
arguments in full by the close of the public comment period, to the Rhode Island Department of
Environmental Management, Office of Water Resources, 235 Promenade Street, Providence,
Rhode Island, 02808-5767. Any person may also present oral comments on the draft permit at

® the scheduled public hearing. In reaching a final decision on the draft permit the Director will
respond to all significant comments, either received in writing during the public comment pericd or
presented orally at the public hearing, and make these responsas available to the public at DEM's
Providence Office. Following the close of the comment period, and after the public hearing, the
Director will issue a final permit decisian and forward a copy of the final decision to the applicant
and each person who has submitted written comments, presented oral testimony, or regquested
notice. Within thirty (30) days following the notice of the final permit decision any interested

® person may submit a request for a formal h earing to reconsider or contest the final decision.
Requests for formal hearings must satisfy the requirements of Rule 49 of the Regulations for tha
Rhode Island Pollutant Discharge Elimination System.

Final Woonsockest Nitrogen Modification
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®
V. DEM Contact
Additional information conceming the permit may be obtained between the hours of 8:30 a.m. and
4:00 p.m., Monday through Friday, excluding holidays, from:
Joseph B. Haberek, P.E. ®
RIPDES Program
Department of Environmental Management
235 Promenade Street
Providence, Rhode Island 02008
Telephone: (401} 222-4700, Extension; 7715
®
Date Angelo S. Libertl, P.E,
Chief of Surface Water Protection
Office of Water Resources
Department of Environmental Management Py
|
|
|
®
|
‘ ®
|
|
!
§ ®
i
|
i [
o
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DWS3 with current permit limit established by the 1997 Blackstone River
Dissolved Oxygen WLA (note Northbridge WWTF discharge was not included
since sampling data indicated that the impact was negligible)

Ib/day both %
BACO1 Reach 1 Headwater (BACO1) - 44.24 99.35
GW reachl 029 . D.63
: Total amount 44,53
BACQ2 Reach 2 QUAL2E 47.76
loss of nitrogen | 323 | -725 |
Incoming nitrogen before  corrected
Headwater (BAC0l) = 44.24 47.47 99.04
GW reachl 0.43 046 0.96
Total amount 47.93
Contribution in the reach
UBWPAD 3780.87
GW reach2 1.56
Total amount 3830.36
BACO3  Reach3 QUAL2E 381022
loss of nitrogen [ 2014 [ o053 |
Incoming nitrogen before  corrected
Headwater (BACOL) 47.47 47.22 1.24
UBWPAD 3780.87 3760.83 98.71
GW reachl 0.46 0.46 0.01
GW reach2 1.56 1.55 0.04
Total amount 3R10.06
Contribution in the reach
GW reach3 0.15
Total amiount 3810.21
BACD4 Reach 4 QUAL2E 3808.12
loss of nitrogen | 200 | o005 |
Incoming nitrogen before  corrected
Headwater (BACO1) 47.22 47.19 1.24
UBWPAD 3760.83 375895 98.70
GW reachl 0.46 0.46 0.01
GW reach2 1.55 1,55 0.04
GW reach3 0.15 0.15 0.00
Total amount 3208.30

Contribution in the reach
GW. reachd 0.57
Singletary Br, 2.17




. Total amount 3811.04
@ BACO6  Reach 5/6 QUAL2E 3816.70
loss of nitrogen | -566 b -0.15 1
Incoming nitrogen before  corrected
. Headwater (BACO1) 47.19 4727 1.24
! . UBWPAD 3758.95 3764.59 08.63
® GW reachl 0.46 0.46 0.01
GW reachl 1.55 1.55 0.04
GW reachl 0.15 0.15 0.00
GW reachd 0.57 0.57 0.01
Singletary Br. 217 2.17 0.06
Total amount 3816.76
L
Contribution in the reach
GW reach5 1.61
GW reachb 0.33
WWTF Millbury 335.70
L Total amount 4154.42
BACO7 Reach 7 QUAL2E 4165.66
: loss of nitrogen | 1124 | -027 |
Incoming nitrogen before  corrected
Headwater (BACO01) 47.27 47.39 1.14
® UBWPAD 3764.50 377475  90.62
GW reachl 0.46 0.46 0.01
W reach2 1.55 1.56 0.04
| GW reach3 0.15 0.15 0.00
GW reachd 0.57 0.57 0.01
| " Singletary Br. 2.17 2.18 0.05
L GW reachs 1.61 1.61 0.04
| GW reach6 035 0.35 0.01
WWTF Millbury 335.70 336.61 8.08
Total amount 4165.64
; Contribution in the reach
® GW reach? 2,14
Spring Br. 344
Total amount 4171.22
BACI10 Reach 8 QUALIE 4180.58
® loss of nitrogen 936 | -022 |
Incoming nitrogen before  comected
Headwater (BACO1) 47.39 47.50 1.14
UBWPAD 3774.75 3783.06 90.50
GW reachl 0.46 0.46 0.01
® : GW reach? .56 1.56 0.04
| GW reachl 0.15 0.15 0.00
| : : GW reachd 0.57 0.57 0.01
| Singletary B, 2.18 2.18 0.05




GW reach5 1.61 1.62
GW reaché 035 0.35
WWTF Millbury 336.61 337.35
GW reach?7 2.14 2.14
Spring Br. 3.44 3.45
Total amount 4180.40
Contribution in the reach
GW reach8 0.24
Cronin Br. 3.50
Quinsigamond R. 741
Total amount 4191.65
BACI12 Reach ¢ QUAL2E 4192.99
loss of nitrogen | -1.34 | -0.03 |
Incoming nitrogen before  corrected
Headwater (BACO1} 47,50 47.51
UBWPAD 3783.06  3784.19
GW reachl 0.46 0.46
GW reach2 1.56 1.56
GW reachl 0.15 0.15
GW reachd 0.57 0.57
Singletary Br. 2.18 2.18
GW reachs 1.62 1.62
GW reachf 035 0.35
WWTF Millbury 33735 337.45
GW reach? 2.14 2.15
Spring Br. 345 345
GW reach8 0.34 0.34
Cronin Br. 3.50 3.50
Quinsigamond R. 7.41 741
Total amount 4192.90
Contribution in the reach
GW reach9 0.17
Total amount 4193.07
BAC13 Reach 10 QUALLE 4210.81
loss of nitrogen | 1774 | -042 |
Incoming nitrogen before corrected
Headwater (BACO1) 47.51 47.71
UBWPAD 3784.19  3800.09
GW reachl 0.46 0.46
GW reach? 1.56 1.57
GW reach3 0.15 0.15
GW reachd 0.57 0.58
Singletary Br. 2.18 2.19
GW reachs 1.62 1.63
GW reachf 0.35 0.35
WWTF Millbury 33745 338.87

0.04
0.01
8.07
0.05
0.08

1.13
90.25
0.01
0.04
0.00
0.01
0.05
0.04
0.01
8.05
0.05
0.08
0.01
0.08
0.18

1.13
90.25
0.01
0.04
0.00
0.01
0.05
0.04
0.01
8.05




GW reach? 2.15 2.15 0.05
Spring Br. 3.45 346 0.08
GW reach8 0.34 0.34 0.01
Cronin Br, 3.50 3152 0.08
Quinsigamond R. 7.41 744 0.18
GW reach9 0.17 0.17 0.00
Total amount 4210.68
Contribution in the reach
GW reach]Q 0.80
WWTF Grafton 238.67
Total amount 4450.15
BAC14  Reach I} QUALE 4432.38
loss of nitrogen | 1777 | o040 |
Incoming nitrogen before corrected
Headwater (BACO1) 47.71 4752 1.07
UBWPAD 3800.09  3784.89 85.39
GW reachl 0.46 0.46 0.01
GW reach? 1.57 1.56 0.04
GW reach3 0.15 0.15 0.00
GW reachd 0.58 0.57 0.01
Singletary Br. 219 2.18 0.05
GW reach5 1.63 1.62 0.04
GW reaché 0.35 0.35 0.01
WWTF Millbury 338.87 337.51 7.61
GW reach? 2.15 2,15 0.05
Spring Br. 346 145 0.08
GW reach$ 0.34 0.34 0.01
Cronin Br. 3.52 350 0.08
Quinsigamond R. 7.44 741 0.17
GW reach9 0.17 0.17 0.00
GW reachlo 0.80 0.80 0.02
WWTF Grafton 238.67 237.72 5.36
Total amount 443235
Contribution in the reach
GW reachll 0.82
Total amount 4433.17
BaACI1S Reach 12 QUALZE 4416,22
loss of nitrogen { 1695 | 038 |
Incoming nitrogen before  comected
Headwater (BAC01) 47.52 47.34 1.07
UBWPAD 3784.89  3770.50 85.38
GW reachl 0.46 0.46 0.01
GW reach? 1.56 1.56 0.04
GW reach3 0.15 0.15 0.00
GW reach4 0.57 0.57 0.01
Singletary Br. 2.18 2,18 0.05



GW reachs 1.62 1.61 0.04
GW reachf 0.35 0.35 0.01 o
WWTF Millbury 337.51 336.23 7.61
GW reach? 2.15 2.14 0.05
Spring Br. 3.45 3.44 0.08
GW reach8 0.34 0.34 0.01
Cronin Br. 3.50 3.49 0.08
Quinsigamond R, 7.41 7.39 0.17 )
GW reach9 0.17 0.17 0.00
GW reachl0 0.80 0.79 0.02
WWTF Grafton 23772 236.81 5.36
GW reachll 0.82 0.82 0.02
Total amount 441613
®
Contribution in the reach
GW reachl2 0.61
Total amount 4416.94
BACI16 Reach 13/14 QUALZE 4413.67
loss of nitrogen | 327 | 007 | @
Incoming nitrogen before  corrected
Headwater (BACO1) 47.34 47.31 1.07
UBWPAD 3770.50 3767.86 83.36
GW reachl 0.46 0.46 0.01
GW reachl 1.56 1.55 0.04 &
GW reach3 0.15 0.15 0.00 '
GW reachd 0.57 0.57 0.01
Singletary Br. 2,18 2.18 0.05
GW reachs 1.61 1.61 0.04
GW reacht 0.35 0.35 .01
- WWTF Millbury 336.23 335.99 7.61 ®
GW reach? 2.14 2.14 0.05
Spring Br. 3.44 3.43 0.08
GW reachd 0.34 0.34 0.01 -
Cronin Br. 3149 3.49 0.08
Quinsigamond R. 7.39 738 0.17
GW reach9 017 0.17 0.00 _ @
GW reachl) 0.79 0.79 0.02
WWTF Grafton 236.81 236.65 5.36
GW reachll . 0.82 0.52 0.02
GW reachl2 0.601 0.61 0.01
Total amount 4413.84
@
Contribution in the reach
GW reachl3 1.84
GW reachl4 032
Total amount 4416.00
BAC17 Reach 15 QUALZE ' 4329.32 ]

loss of nitrogen b 8668 | 196 |




Incoming nitrogen before  corrected
® Headwater (BACO1) 47.31 46.30 1.07
UBWPAD 3767.86 3692.51 g§5.32
GW reachl 0.46 0.45 0.01
GW reach2 1.55 1.52 0.04
GW reachd 0.15 0.15 0.00
GW reachd 0.57 0.56 0.01
9 Singletary Br. 2.18 2.13 0.05
| GW reach5 1.61 1.58 0.04
‘ GW reach6 0.35 0.34 0.01
‘ WWTF Millbury 33599 320,27 7.61
| GW reach? 2.14 2.09 0.05
| Spring Br. 343 337 0.08
i ® GW reach8 0.34 0.33 0.01
| Cronin Br. 3.49 142 0.08
‘ Quinsigamond R. 7.38 7.23 0.17
| GW reach® 0.17 - 017 0.00
GW reach10 0.79 078 0.02
WWTF Grafton 236.65 23191 5.36
@ GW reachll 0.82 0.80 0.02
o GW reachl2 0.61 0.60 0.01
GW reachi3 1.84 1.80 0.04
GW reachl4 0.32 0.31 0.01
‘ Total amount 4327.68
|
® Contribution in the reach
| GW reachl5 0.54
Total amount 4328.22
| BAC19 Reach 16/17 QUAL2E 4248.25
| Ioss of nitrogen b 7997 | 185 |
o
: Incoming nitrogen before  corrected
Headwater (BACO1) 46.36 45.48 1.07
UBWPAD 3682.51 3622.35 85.31
GW reacht 0.45 0.44 0.01
GW reach2 1.52 1.4¢ 0.04
® GW reach3 0.15 0.14 0.00
GW reachd 0.56 0.55 0.01
Singletary Br, 2.13 2.09 0.05
GW reachs 1.58 1.55 0.04
GW reaché 0.34 0.34 0.01
WWTF Millbury 329.27 32302 7.61
@ ' GW reach? 2.09 2.05 0.05
Spring Br. 3.37 3.30 .08
GW reach8 0.33 033 0.01
Cronin Br, 3.42 335 0.08
Quinsigamond R, 7.23 7.10 0.17
GW reach9 0.17 0.16 0.00
9 GW reachl0 0.78 0.76 0.02
WWTF Grafton 231.91 227.51 5.36
GW reachll 0.80 0.78 0.02




GW reachl2 0.60 0.59 0.0

GW reachll 1.80 L.77 0.04
GW reachld .31 0.31 0.01
GW reachl5 0.54 0.53 0.01
Total amount 424599

Contribution int the reach

GW reachlé 0.23
GW reachl7 0.27
Mumford R. 10.10
West R. 5.51
Total amount 4262.10
BAC21 Reach 18 QUAL2E 4169,31

loss of nitrogen Foa79 | 218 |

Incoming nifrogen before  corrected
Headwater (BACO01) 45,48 44 48 1.07
UBWPAD 362235 3542.66 24.99
GW reachl 0.44 0.43 0.01
GW reach2 1.4% 1.46 0,04
GW reach3 0.14 0.14 0.00
GW reach4 0.55 0.54 0.1
Singletary Br. 2.09 205 0.05
GW reach5 1.55 1.52 0.04
GW reach6 0.34 0.33 0.01
WWTF Millbury 323.02 3159 7.58
GW reach? 2.08 2.01 0.05
Spring Br. 3.30 3.23 0.08
GW reach8 0.33 0.32 0.0
Cronin Br. 3.35 3.28 0.08
Quinsigamond R, 7.10 6.94 0.17
GW reach9 0.16 0.16 0.00
GW reachl0 0.76 0.75 0.02
WWTE Grafton 227.51 222.50 5.34
GW reachll 0.78 0.77 0.02
GW reachl2 0.59 0.57 0.01
GW reachl3 1.77 1.73 0.04
GW reachld 0.31 0.30 0.01
GW reachl3 0.53 0.52 0.01
GW reachl6 0.23 0.22 0.01
GW reachl? 0.27 0.26 0.01
Mumford R. 10.10 0.88 0.24
West R, 551 5.39 0.13
Total amount 4168.33

Contribution i the reach

GW reachl$ 3125
WWTF Uxbridge 290,06
Total amount 4470.64

BAC22 Reach 19 QUAL2E 4407.01




BAC24

loss of nitrogen | 6363 ] 142 |}

Incoming nitrogen before  corrected
Headwater (BACO1) 44,48 43.86 0.99
UBWPAD 31542.66 3483.06 79.24
GW reachl 0.43 0.43 0.01
GW reach2 1.46 1.44 0.03
GW reach3 0.14 0.14 0.00
GW reachd 0.54 0.53 0.01
Singletary Be. 2.05 2.02 0.05
GW reachs 1.52 1.49 0.03
GW reacht 0.33 0.32 0,01
WWTF Millbury 315.91 311.49 7.07
GW reach? 2.01 1.98 0.04
Spring Br. 323 3.18 0.07
GW reach8 0.32 0.31 0.01
Cronin Br. 3,28 3123 0.07
Quinsigamond R. 6.94 6.84 0.16
GW reach9 0.16 0.16 0.00
GW reachl0 0.75 0.74 0.02
WWTF Grafton 222.50 219.39 4,98
GW reachll 0.77 0.76 0.02
GW reachl12 0.57 0.57 0.0
GW reachl3 1.73 1.71 0.04
GW reachl4 0.30 0.30 0.01
GW reachls 0.52 0.51 0,01
GW reachlé 0.22 0.22 0.01
GW reachl? 0.26 0.26 0.01
Mumford R, 9.88 9.74 0.22
West R. 539 5.31 0.12
GW reachl$ 325 3.20 0.07
WWTF Uxbridge 299.06 264,87 £.69
Total amount 4408.05

Contribution in the reach

W reachl?9 0.54
Total amount 4408.59
Reach 20 QUALZE 4399.30
loss of nittogen {929 | 031 1}
Incoming nitrogen before  corrected
Headwater (BACO01) 43.86 4376 0.99
UBWPAD 349306  3485.73 79.23
GW reachl 0.43 0.43 0.01
GW reach2 1.44 1.44 0.03
GW reachl 0.14 0.14 0.00
GW reach4 0.53 0.53 0.01
Singletary Br. 2.02 2,01 0.0%
GW reach5 - 1.49 1.49 0.03
GW reaché 0.32 0.32 0.01

WWTF Miltbury 311.49 310.83 7.07




GW reach?
Spring Br.
GW reach3
Cronin Br.
Quinsigamond R,
GW reach9
GW reachl0
WWTF Grafton
GW reachll
GW reachl2
GW reachll
GW reachld
GW reachl5
GW reachl6
GW reachl?
Mumford R,
West R,
GW reachi8
WWTF Uxbridge
GW reachl?
Total amount

Contribution in the reach
GW reach20

Total amount

Incotning nitrogen
Headwater (BACO1)
UBWPAD
(GW reach!
GW reach2
GW reach3
GW reachd
Singletary Br.
GW reachS
GW reach6
WWTF Millbury
GW 1each7
Spring Br.
GW reach8
Cronin Br.
Quinsigamond R.
GW reach®
GW reachl0
WWTF Grafton
GW reachtl
GW reachl2
GW reachll
GW reachl4
GW reachl5

1.98 1.98 0.04
3,18 318 0.07
0.31 0.31 0.01
3.23 3.22 0.07
6.84 6.83 0.16
0.16 0.16 0.00
0.74 0.73 0.02
219.39 218.93 498
0.76 0.76 0.02
0.57 0.56 0.01
.M 1.70 0.04
0.30 0.30 0.01
0.51 0.51 0.01
0.22 0.22 0.01
0.26 D.26 0.01
9.74 9,72 0.22
531 5.30 0.12
3.20 120 0.07
204.87 29425 6.69
0.54 0.54 0.01
4395.34
Check (%)  100.00
0.26
4399.60
before corrected
43.86 43,76 (.99
3493.06  3485.73 79.23
0.43 0.43 0.01
1.44 1.44 0.03
0.14 0.14 0.00
0.53 0.53 0.01
2.02 2.01 0.05
1.49 1.49 0.03
0.32 0.32 0.01
311,49 310.83 7.07
1.98 1.98 0.04
3.18 3.18 0.07
031 0.3t 0.01
i 322 0.07
6.84 6.83 0.16
0.16 0.16 0.00
0.74 0.73 0.02
219.39 218.93 4,98
0.76 0.76 0.02
0.57 0.56 0.01
.71 1.70 0.04
0.30 0.30 0.01
0.51 0.51 0.01




GW reachi6 0.2 0.22 0.01

® GW reachl7 0.26 0.26 0.01

Mumford R. 9,74 9.72 0.22

West R, 5.31 5.30 0.12

GW reachl8 3.20 3.20 0.07

WWTF Uxbridge 294.87 294,25 6.69

GW reachl9 0.54 0.54 0.01

| @ GW reach20 0.26 0.26 0.01
| .

Total amount 439960

Check (%)  100.00

SUMMARY INITIAL INPUT VERSUS CORRECTED AT THE RIVER MOUTH.
%
Incoming nitrogen Input corrected Contributio

a

Delivered

GW reach2
(GW reach3
GW reachd
- Singletary Br.
® _ GW reachS

| 0.32
B

@‘;;%5 :.%(‘m.‘q £

|

ST B
107831

GW reach?7

Spring Br.

GW reach8

® Cronin Br.,
Quinsigamond R.

GW reach?

W ;;Neac}hl 0

WIE
GW reachll
® GW reachl?2
GW reachl3
GW reachl4
GW reachls
GW reachl6
GW reachl? 0.27 0.26
® Mumford R. 10.10 9.72
West R, 5.51 5.30
GW reachl8 3.20

s

GW reachl9 0.54
GW reach20 0.26 0.26 0.01 100.0%

Total amount 439960 100.00




UBWPAD
WWTF Millbury
WWTF Uxbridge
WWTF Grafton

Headwater (BACO01)
Mumford R.
Quinsigamond R.
West R.
Spring Br.
Cronin Br.
Singletary Br.

79.23
7.07
6.69
4.98
0.99
0.22
0.16
0.12
0.07
0.07
0.05




UBWPAD 75.23
WWTF Miitbury 7.07
WWTF Uxbridge 6.69

WWTF Grafton 4,98
Headwater (BACO1)| 059
Mumford R. 0.22
Groundwater .35
Quinsigamond R, 0.16
West R, 0.12
Spring Br. 0.07
Cronin Br. 0.07
Singletary Br. 0.05




