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COMMONWEALTH OF MASSACHUSETTS
ExEcUTIVE OQFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

@
ONE WINTER STREET, BOSTON, MA 02708 617-292-5500 ' :
MITT ROMNEY ELLEN ROY HERZFELDER
Gavernar Serretary ‘
!
® KERRY HEALEY ROBEET W. GOLLEDGE, Jr.
Ligutenant Governor : Commissioner
® February 11, 2004
Mr. Joseph B. Haberek, P.E.
RIDEM
235 Promenade Street, .
Providence, Rhode Island, 02908-5767 .
® B
Re: RIDEM Permits and Modifications to Permits (PN04-15), and Docurnents in Support of Permit Limits
ineluding, "Evaluation of Nitrogen Targets and WWIF Load Reductions for the Providence and Seekonk
Rivers”. '
Dear Mr. Haberek:
@ )
The MA Department of Environmental Protection (MADZEP) wishes to thank you for the opportunity to
comment on the proposed RIPDES permits and doenments upon which the proposed permit limits were
based. MADEP understands the importance of the overall goals of preserving, protecting and resioring the
water quality of the Providence and Seekonk Rivers and Narraganseit Bay. Based upon past and present
information, MADEP is in agreement that significant effects have been well established in these receiving
® waters, Observations by RIDEM have documented high levels of increased algal produstivity, fow

dissolved oxygen, and additional violations of water quality standards that translate into detrimantal
effects on fishing and shellfishing and the overall health of the Rivers and Bay. :

MA DEP also supports RIDEM’s statements that an adaptive management approach is needed o set forth
a nutrient reduction and cleanap plan that is technically sound, environmentally responsive, and
economically achievable. Overall, our goal is to limit and reduce the nutrient impacts in the Blackstone

® River system and achieve water quality compliance. Although MADEP is in agreement on the approach
and overall goals outlined in the various documents provided, we believe that the information and data
opon which. the permit limits are based are insufficient to justify specific reductions from Magsachusetts’
facilities. To address these arcas the MA DEP is providing the following recommendations and actions
for your consideration:

[}
¢ 3 Manitor and establish MA Wastewater Treatnent Facility (WWTTE) loadings, aod loading at the
state line to define MA contribution. (MADEF)

This information is availuble is alteraate format, Call Dopnld M. Somes, ADA Coordinater, nt 1-617-336-1057, TDD Service - 18002982207,

® DER gn the Weorld Wide Web: hil:/fwenw, slafe.ma us/dep
: €% Printad o Recyzled Paper
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> Optimize existing operations at the Upper Blackstone Water Pollution Abatemnent District,
Attleborongh and North Attleborough wastewater treatment facilities to reduce nitrogen in their
effluent to the extent practicable (MADEP).

» Determine loadings for all potential sources. (R] with MA mput)

» Expand upon the evaluation in this report to inciude the additional sources including CS0s, local
nonpoint sources, atmospheric Inputs, €tc. along with wet weather inflows and their respective
and relative contributions to the Bay. (RT)

» Define a target concentration in the Bay and/or river needed 1o meet load reductions predicted by
the analysis. (RY with MA input)

% Determine nitrogen attenuation in the MA portion {and 10 the Bay) of the rivers. (MA joint effort
with RI) '

$ Based on the loading analyses, evaluate the necessity of load reductions at MA facilities after the
completion of RI's WWTF upgrades, as sources closest to the problem need to be dealt with first
(RI joint effort with MA) - .

» Re-evaluate the Joadings from UBWPAD facility now under design once the WWTF is
constructed and on-linc (MADEP).

As previously noted, our review of the data and other supporting documents have raised a number of
concerns and jssues that we believe need to be resclved to justify pushing limit of technology permitting
decisions in MA. These concemns fall into several categories, which can be surunarized as follows:

1. The analysis completed by RIDEM did nat account for n0a-POTW loadings and their potential
impacts mcluding, bt not lmited to, combined sewer overflows (CS07s) and storm watet
contributions.

2. The apatysis treated all POTW contributions squally rather than consider greater reductions for
those faciliries tocated closer to the receiving water where impacts have been observed.

1. The model uscd by RIDEM didn't accaunt for all sources and sinks of nitrogen to the impacted
. water bodies nor did iv consider the importenee of detention time and hydrodyramics of both the
river and embayment systems.

A mare detailed explanation of each of these, as well as other issues, is attached to this letter. Howevera
brief explanation follows.

MA DEP believes, the idemtification of all sources and theix relative importages have not been well
established in the BRI DEM documents, which is the basis for the proposed permit limits. Majcr omissions
not idenvified in the documents include, but are not Jimited to, nitrogen loads from Jocal contributing non-
point sotrees such as groundsvater (i.e. septic system) and combined C3Os, atmospheric deposition,
effect of sediments on nitrogen flux, and effects of tidal ranges and currents within the Bay and River
systems on dispersion, dilution, and effective retention time. Without a complete, consistent, and logically
progressed evaluation of the sources and their contributions, financially expensive solutions are being
proposed in these documents for implementation without confidence that the projected benefits will be
obtained once construction is completed and the solutions are implemented.
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® " The present analyses are also based on exirapolation from a series of laboratory tank studies (MERL) to a
dynamically active river and bay system. These laboratory experiments replaced the computer model,
wihtich had been discarded due to an inability to calibrate the model in the shallow areas where impacts are
docurmented and in the deep channel where stratification occars. If the results of a computer model

. cannot be used to replicate this complex system, MA DEP questions if & static laboratory study and
desktop analysis could justify the proposed specific permit limits. In addition, while the unique aspects of
® the Seekonk and Providence Rivers currently preclude representing them in a mathemnatical model, it
seems likety that the open water portion of Narraganseit Bay could be modeled and such a model would
be a useful tool to addressing water quality issues and alternative control strategles.

Among loading models, those based on area alone, although useful, are the most uncertain. For example,
in the case of the Providence and Seekonk Rivers, area-loading rates were used to estimate impacts using
® the URI MERL experiments however the MERL experiment used a drarnatically different residence time
(27 days) than s likely experienced in the two river systems (on the order of hours or a couple of days).
Such a discrepancy is at best inconsistent and not representative of the actual condition in the rivers. This
stronply suggests the need to approach controls through adaptive management, a major component of
which has 1o be a technically sound monitoring program. Such a program must recognize that natural
systems are highly variable and more than one dara set is needed 1o characterize such systems. Rhode
Island does indicate it bas plans to track the changes sesnlting from the reductions jn N loads required in
® the proposed NPDES permits to ils major wastewater Ireatmert plants. MA DEP supports this effort, and
" recommends that the monitoring be expanded 1o also document the impacts of those changes in both the
riverine and marine waters, We also note that funding seems to be for only one year {2003} right now.

These issues aside, the one remaining and potentially most detrimental (0 the Providence and Seekank
Rivers and possibly the Bay, which is not discussed in the repor, arc the significant quantity of C5Os in

® this highly urbanized srea, CSOs typically discharge large quantities of nitrogen ¢ver short periods of
time into these confined river charmels. No mention or relsted analyses is included in the documentation
provided, MA DEP is under the impression thar there is a plan to increase the Bucklin Point Facility to
discharge up to 116 mgd in part to help address the C3C problem. This number far dwarfs any
contribution from upstream MA WWTFs, which are moderated by distance through instream and

‘ sediment attenuation. Since CSO discharges are a significant contributor to nitrogen loads in the River

® and Bay, DEP believes that any analysis of cause and effect on these waterways without the ingiusion of
wel weather and CSO effects is a major omission. It the permiis, these large nutrient pulses are being
regulated using monthly average loads with no regard to daity maximum concentrations or total daily
loads, the time period over which the C80s discharge, into these confined and shallow waterways.

MA DEP would also like to note that our review of the supporting documents indicates that final
® decisions as to the level of nitrogen reduction required at each fucility appear to be hased on both the size
of the facility and the cost to achieve the desired limits rather than the proximity and combined impact
these facilities have on the receiving waters. For example, RIDEM has proposed that the larger facilities
of Bucklin Point, Fields Point and Upper Blackstons WPAD achieve a permit limit of 5.0 mg/l total
nitrogen while the remaining RI facilities, as well as the MA facilities in Attleboro and North Attisboro,
| wold have a proposed limit of 8.0 mg/l. MA DEF questions the validity of this approach for several
o reasons. First, a footnote to RIDEM’s cost analysis clearly states that cost evaluation incorporated should
: ot be.used Tor facilities over 30.0 mgd yet it appears it was for the three larger facilities. Second, MA
DEP believes RIDEM needs to justify why the UBWPAD needs to achicve 4 discharge of 5.0 myl TN
when it is 50 miles away and receives significent dilution and possibly significant atteriuation before
getting 1o R1 while the remainder of the facilities in RI, that total well in excess of the UBWPAD {more
than 50 med) and discharge directly to the jmpacted waters ouly have to achieve 8.0 mg/l.

-
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Although MA DEP believes the above issues, as well as others raised in our attached comments. nead o

be addressed in greater detail; MADEP still bslieves thar an adaptive management approach is justified.

MADEP has a long history in both studying the Massachusetts Rivers, which are a part of this system,

and in designing and implementing controls to the sources. Upgrades are being completed at a number of

WWTFs in Massachusetts including the Upper Blackstone Water Pollution Abatement District

(UBWPAD), and the associated City of Worcester C30, at costs ranging to 120 million dollars for these

two facilities, which will futther limit the discharge of pollutants to the Blackstone River inciudng i
nitrogen. MADEP involvement in comprehensive studies such 2s the multi-vear, multi-agency, mter-state '
Blackstons River Initiative were all in support of improvements. Given this fact, it seems reasonable that

an appropriate adaptive management plan would censist of allowing the significant upgrades in Warcester

to aceur, address all local sources to the impaired waters in RI, and monitor the results of these actions

prior to requiring additional severely restrictive and costly upgrades in MA. !

MADEP also believes thar concurrently with the svaluation of the RI upgrades during the first phase, the
following unresolved issues need to be addressed prior to any additional changes: What is the actual
concentration of nitrogen which will protect and restore the bay? What loading rednetion will meet that
coneentration? What is the relative comtribution from the other sources {e.g. air deposition, stormwater,
other local nonpoint sources and runoff, septic, ete.)? What is the attenustion of nitrogen in
Massachusatts’ waters, and how much nitrogen is actually leaving Massachusetts over the state line? -

To assist with this cifort MADEP has been working with the Blackstone “data team” to identify existing
data gaps and recenily committed to the development of work plans to address data needs associated with
nitrogen releases and impacts as well as other important gaps including the following:

1. Determining the 1otal load of nitrogen leaving Massachusetts and entering Rhode Island.

9. Deternining how much nitrogen originating from the UBWPAD is being attenuated before it
leaves Massachusetts. :

3. Determining nutrient flux in Massachuserts’ impoundments.

This data and other information jointly developed by RIDEM and MADEP duripg the adaptive
management approach will provide much more detailed data upon which futurs decisions can be made.

Finally, the recommendations previously outlined in this letrer are based on the recognition that MA
treatment plants are not going to be persuaded (nor could permit {imits easily be defended) to undertake
expensive treatment upgrades without solid evidence that the Ievel of control 15 necessary to achieve
water quality standards in the Rivers and Bay. In our opinion, the data we have seen thus far does not
provide enough support to justify specific permit limits. In addition, even if load reductions that took
sccount of all the above issues could be recommended, it is not evident that every plant would be required
10 undertake the same level of control; it might be equally effeetive, and more cost effective, to require
different levels of treatment at different plants based upon size and nearness to the rivers and Bay. MA
DEP belisves it is scientifically appropriate to first control the sources that are closest to the point of
impact (see Figure 1}.

Attached in the following pages, please find our specific review comments with regard to the proposed
permits, documents, and other analyses upon with the permit numbers are based.

1 would like thank you for the opportunity to review these documents. If you have any further questions
conceming these comments, please contact Rick Dunn of my staff at 508-767-2874.
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Co’s:

Sincerely.

Glenn Haas
Director, Division of Watershed Management

Arleen O°Donnell, Deputy Commissioner, DEP
Martin Suuberg, Regional Director, CERO

Paul Hogen, Supervisor, MADEP NFDES Program
Roger Janson, EPA Region |
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M4 DEP Review Comments (Februcey 8, 2003)
RIDEM Discharge Permits and Modifications 10 Permits (PNO4-13)
Ane Dacuments in Support of Permit Limits including, "Evaluation of Nitrogén Targets and WHTF Load
Reductions for the Providence and Seekonk Rivers”, RIDEM

The analysis and results in this report, in Tieu of a model are a good first step in providing the information
basis for permit numbers. However, they are only the first step and need to be expanded and completed.
The MADEP helieves that additional work on the analyses in this report is required and that 2 nomber of
sections in this analysis are not justified for the following reasons: :

Nitrogen Attenuation: RIDEM has assumed that some attenuation is taking place in tributacy rivers and
that the instream attenuation from Massachusetts' Tacilities to the specified rivers and Bay would be 13%.
This is significantly lower than an earlier value provided by RIDEM of 40%. The Long Island Sound
smdy indicated atteruation was in the range of 50-60% in the Conneeticut River from MA to Long Island
Sound and recent data collected by Dr. Ray Wright from URI appear to show attenuation tetes ranging
from 21% to 60% (ave. 36%) for 3 surveys conducted during 2000 and 2001 in the Blackstone River from
the Singing Dam in MA to the MA/RI state line with further attenuation likely by the time it reaches the
Bay. In addition, R DEM attepuation and loading figures in their analysis are based npon flow and
concentration measured in widely different years, Loads in the river were collected for a period of one .
year 1995-1996 while loads for some facilities in MA were developed based en 2000-2001 data. Mixing
the two data sets is at best questionable since, in general, as the flow goes up, the concentration of a
parameter goes down through dilution and in-stream flows can vary greatly from year to year. Therefors,
using these values from different years ¢an produce unsubstantiated and incorrect values, Additionally,
the analysis uses average flow values with maximum concentrations, rather than average concenirations.
The maximum concentrations, which reflect outlier values for the most part, are significantly different
than average values thereby indicating much higher contributions from the WWTFs. For example, at
UBWPAD the 2003 May-October DIN concentrations based upon average values would be 8.3 mg/l,
however if maximnm values were used the numbers would increase to 11 mgl.

MADEP believes that the attenuation is significantly greater and therefore data is required to determine
the percentage and range rather than relying on general assumptions. Much more data is needed to
determine how much eachi facility is discharging and to what extent attenuation is oceurring, In-support
of this, MADEP is in the process of developing & workplan for the evaluation of nitrogen attenyation in
the Massaclmsets portion of the Blackstone River. MADET ig also in the process of defining what are
the exact loadings at the stats line, which is presently undefined. If the actual loeding at the state line is
unknowr, there is no logical way to determine attenuation.

Selection of Target Instream Number and Thresholds: The RIDEM model originally selected to
simulate conditions in the field, with the ultimate goal of selecting a target number for total nitrogen,
could not be calibrated and verified in the deep channel and shaflow flank areas of the Providence River.
1n lieu of the compurer model, the physieal model developed by MERL (Marine Ecosystem Res sarch
Laboratory) of an enrichment gradient experiment was used. However, this is primarily a static
faboratory system which tries to replicate ina simple tank, the complexities of a dynamically active area
with currents, statification, atmospheric wind patierns, local nonpoint source fnpacts, sediment s, ete.
“The tank is not uffected by the vertical, and shoreline stratification, currents, and real-world conditions.
The approach does not take into account many of the physical, chernical, and biological processes that can
oscur. The processes not replicated in this approach inzlude: dilution, dispersion, and uptake mechanisms
and attenuation. Without ineluding the effects of currents, atmospheric deposition, attenuation by
sediments, local nonpoint source inputs, flushing, and C8Q0s, the laboratory box experiments cannot
easily be transferred to the more complex system,
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Also, it appears that two other majer nutrients were increased during the MERL experiment along with

pitrogen 8o 1t is unclear which nutrlent was actually responsible for 2lgal growth. The additiondl nutrients .
added included phosphorus and silica. Given this, the plots showing large increases in chlorophyll ar Tow .
dissolved oxygen (Figure 4) concentrations with increased nitrogen loads would be identical for the other

two major nuirients, phosphorus and silica, since they were increased in proportion with nitrogen during

the experiment. Equally, Figure 12 can be plotted using nitrogen loading, phosphorus loading or silica

loading and maintain the same response values.

The report “Evaluation of Nitrogen Targets and WWTF Load Reductions for the Providence and Seekonk
Rivers” inadvertently assumes that the proposal made by the Buzzards Bay Program represented MA
DEP’s puidance and standards. Although that approsch had merit it did not account for the physical
processes, nor all sources and sinks within the embayment itself {similar issues that have been identified
for the RI DEM approach), Since these processes are aritical 2 more rigorous site-by-site approach based
on loads and residence times was taken through the Massachusetts Estuaries Program (MEP). While MA
DEP believes a case-by-case analysis is necessary (consistent with EPA. guidance), it is true thatin the
first few evaluations, the threshold concentration of TN in the critical portion of the various embayments
was estimated to be 0.38 mg/L TN, but this may not be a universally applicable figure.

The MERL tank comparison is a good first step, but needs to be modified and expanded ta includs the
other sources, which may be significant contributors of nitrogen. :

For exarple, relative loads for point source, nonpoint source, and atmospheric deposition have been
proposed previously with the percentages as follows in Table 1,

Table 1. Estimates of percentage N lvads to Narragansett Bay from variols sources based’
On several referencas (Total Load estimated to be about 8,100 kgN/yr by Nixon (1285)

Author Foint | NPS | Atmospheric | Year Pubiished
|Alexander | &2 28 10 2001
Castra 73 14 13 2001
Raoman 73 4 23 2000
Moore 58 17 15 2004

Loads from Massachusetts WWTFs: [n calculating nitrogen loads from the WWTFs, the average daily
flows were nsed with the maximum concentrations, Use of the maximum concenfrations severely
overestimates the contribution of sources as outlier valves are used in place of average values. This will
skew the data for some facilities as compared with others as indicated earlier. Seasonal average values
provide a much closer picture of actual loads. '

In order to evaluate how the Massachusetts facilities compare to the Rhode Island facilities, MADEP
conducted a desktop evaluation as presented in Table 2. That table compares relative loads for @ facilities
in RI with 10 fasilities in Massachusetts using the average summer monthly flows from 1995 & 1996 for
RI WWTF’s and from 2000-2003 from MA WWTF’s. Two scenarios were reviewed. First, loads were
developed assuming all facilities were discharging secondary effluent with a total nitrogen concentration
of 15.0 e/l (representing estimated existing conditions). The second scenario assitmes that all (acilities
in R are upgraded according to the proposed permits to meet either 5.0 mg/] or 8.0 mg/l total aitrogen for
the summer motths (May through October). However, for demenstration purposes, facilities in MA were
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assumed to discharge present Joadings during the summer months. There were two exceptions. The ;
UTBWPAD was assutned to be upgraded to 10 mg/l TN (which 15 already noderway) and the Milloury

WAVTE was removed becanse it is now tied isto the UBWPAD. Also since average TN concentration ‘
data was not available for the Attleboro and North Atfleboro WWTP a daily maximum concentration was '
used resulting in very conservative estimates for these facilities. Review of the table shows that the RI
facilities are likely conwibuting about 67% of the point source nitrogen load under existing conditions and
Massachusetts' facilities are contributing about 33%. With the proposed limits implemented in RJ, this
would change to 52% for Rl and 48% for MA, meaning that even once the proposed permits are
implemented R 5till costributes more point source Joading to the Providence and Seekonk Rivers and to ®
the Bay than Massachusetis point sources. Note that these figures do not account for any atfenuation of

nitrogen originating in MA nor does it include many of te additional local loads previously identified.
Clearly this data supports an adaptive management approach.

Another major uncertainty, and more to the point, a misapprehension, is the assumption that the design :

flow of 56 MGD at Upper Blackstone will be reached. This facility serves a combined sewer system and - ®
capacity is provided to treat wet weather flows. Long-term summer loads of N need to consider the likely

dry weather flows, which will convey the greater portion of the niwogen load to the Blackstone and these

are likely to be unrelated to the design flow. This same consideration would apply to any of the other

POTWSs that serve combined systems, which include NBC’s Fields Point and Bucklin POTWs (average

anmual flow of about 51 MGD over the period 1986 through 1999 and 31 MGD between 1990 and 1999

respectively with no discernable trend); average summer flows wauld continue to be lower than the .

annual average unjess a large growth in the population served is expected. o

Finally, we had difficulty reviewing the document titled “Evaluation of Nitrogen Targets and WWTF

Load Reductions for The Providence and Seekonk Rivers” because the terms used in the analysis were

inconsistent throughout the documnent. [t would be clearer if the analysis used dissolved inorganic

nitrogen (DIN) throughout and then added the concentration of refractory nitrogen at the end for the .

perrait limits. For instance, the MERL loadings are in terms of DIN, but in Figure 19 various loadings of ®
TN from the POTWs are used for comparison, which is not 2 valid comparison. It would be valid If the

TN values were in fact for DIN values, but then the TN valyes would be 2 mg/L higher using the protocel

suggested in the report to account for the assumed copcentration of refractory nitrogen. As a result it is

unclear if the permit limits (based on the MERL analysis) should be for DIN rather than TN, which could

be a sipnificant cost savings 1o some.comrunities.

Wet Weather Effects: Some sources not only closest fo the Bay, but with potentially the highest non-
treated loads, (i.e. the wet weather sources and eifects) are not included. The RIDEM report includes the
time frame of May through October, during which there vwill be numerous and periodic ioputs from wet
weather point sources, as well as local ponpoint gources both overfand and through septic systems from
this highly urbanized area, These inputs have the potential for being quite large. Given not only the
retention/flushing rime of these arees, but also their physical structure, and the fact that these local sources
are discharging or flowing into the shoreline areas where the greatest detrimental effects have been
measured, these could be directly producing large effects. A full evaiuation and ranking of these sources
is needed. Even while the point sources are undergoing upgrades, these upgrades could be offset by wet

weather effects of local sources directly to the impacted waterways.

it is also of note that the Seekonk and Providenoce Rivers are the subject of substantial amounts of runoff
and CSO overflows frotm a highly urbanized area. The Seekonk River in particular also appears to have
limited flushing during low flow periods. The arban ranoff and Jow flushing rate raise the guestion of
what the spscific water quality impacts of these local sources truly are and also what the specilic target or
goal should be.
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CSO Inputs and Effects: One wet weather aspect, which needs to be highlighted, is the inclusion and
@ clarification, of the contribution from the RI CSOs, which in most cases are dirsct discharges 1o the rivers
and Bay during the May through October time frame. The report needs to factor in and analyz: the
number of discharge locations, the frequency of discharges, and discuss the Bucklin and Fields Point
overflows including projected increases in discharges. According to RIDEM, these presently operate as
bypasses during storm eVents. The actnal workings of these facilities are unclear, as well as how these
_ facilities will change with construetion, and the number of discharges during the May through October
@ time frame. However, it appears that Bueklin Point is being designed to handle 116 mgd. There is no
mention of this in the TMDL report or adjustments to the calculations to show the efftuent increases
during the storm events. Flow data indicares SWnmer time maximums up to 60 mgd. The RI DEM
evaluation however uses a much lower value, The data should be clarified to reflect the discharge
location, number of overflows per season, concertration of nitrogen parameters in the overflows, ete.
prior to a determination of how this 1s being translated into effects on the confined waterways ofthe

® _ Providence and Seckonk Rivers.

One other potentially dewimental effect on the Providence and Seekonk Rivers and the Bay is not initially
evident from the permit. A review of the permit indicates permit limits based upon monthly averages that
are given as 1293 Ibs/day for the Bucklin facility, 271 1for Field's Point, and 694 for East Providence.
This indicates thar the daily inputs can be substantially large and fertilize algal blooms with
corresponding DO problems. There are no reaximum concentrations for daily discharge. No maximum
daily flows. The report should review maximuem numbers and range of days that these nurnbers cover.

T does not seem logical to create an analysis based upon a review of only the dry weather effects from the
facilities when periodic €SO discharges and overflows may dwarf these when analyzed on a daily basis.
If you were to take these numbers'and divide them by 365 days the numbers would appear insignificant.

® But when the discharges occur in a compressed tme frame in 4 confined area as in these river systems,
they should be evaluated for the time frame during which they occur. This is evidenced by looking at lake
systems where a heavy rain event s follawed the next day by a large and significant algal bloom. If you
were to take the loading that happened during that one day and average it over the year, the cause and
effect would not be related. In these permits, the large daily storm water effluents are being averaged over
& one-month time frame, obscuring the daily effect on the rivers and bay of the CSO discharpes. '
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Fioure 1 - Loeation of RI POTW?s in Relation to the Impacted Resources
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Table 2
-
: Loadings Based On Average Summer Flows & TN ;
Column 3 assumes all faciities are currently secondary trgatrment discharging
15 mgA TN @ ave. monthly flow ‘ ‘
Column 4 assumes all reductions to S or 8 mg/l TN are achieved in Rl and MA facilities
® are achieving existing TN concentrations based ch DMR data (2000-2003)
Typical Secondary New Permit
May-(Jct 9588 Loads Loads for
. Load @ 15 mg/lin or 8mg!/l
Facility Flow Monthly Ave ' |bsiday Ibs/day
° MGD
Rl Facilities
Cranston 14,50 : 1438 ' 767
E.Providence . 5,18 548 T 348
: Bucklin 20.95 2621 874
o Fields 41.80 5204 - 1735
Warnwick 3.34 418 ’ 223
W.Warwick 4.63 578 : 308
\Waoonsacket 7.37 g2z 307
Smithfield 1.45 181 g7
Burrillville 0.74 93 49
®: IRl Total ' 97 12105 4706
67% 52%
’ MA Facilities™
UBWEAD 34,00 4253 2836
+ | [Attleboro ' 4,58 , 573 £54
o . | NoAftlebaro 2.82 353 290
; o | {vilbury 1,25 158 0
‘ Grafton : 1.72 215 226
Northbridae 0.88 123 B4l
Uxbridge 0.76] g5 138
Upton 0.22 28 36
@ +| [Douglas , 0.18 23 g
+| |Hopedale 0.39 48 : 49
MA Total 47 5867 . 4302
: ' 33% 48%
[ MA numbers include no attenuation. ]
Flow & Loadings based on DMR data from 20002003
o Note: 1) Millbury now connectad to UBWPAD
2) UBWPAD assumed to mest 10 mg/t TN as a result of upgrade
®
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