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In re:

City of Attleboro, MA Departrnent of
Water and Wastewater, Govomment Center,
77 Park Street, Attleboro, MA 02703
NPDES Permit No. 0 1 00595

APPENDIX TO PETITION FOR R-EVIEW

o
Douglas H. Wilkins
Anderson & Kreiger LLP
One Canal Park, Suite 200
Cambridge, MA 02141

o (617)62r-6s8o
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APPENDIX

Attleboro comments submitted 9/14106 through its engineering firm,
Camp, Dresser and McKee C'CDM')

Attleboro comments submitted 9/14106 through its Water Superintendent

Attleboro comments submitted 9/14106 through its attorneys, Anderson &
Kreiger LLP (%.&K') (Exhibits A and B to this letter appear as Exhibits
B and A to this appendix, respectively)

Attleboro comments submitted 8/30/07 through CDM

Attleboro comments submitted 8/30/07 through A&K

Proposed Permit and Fact Sheet (Fact Sheet #l) jointly issued by Region 1
of EPA ("Region 1") and MADEP on August 16, 2006

Rhode Island Department of Environmental Management ("RIDEM")
comments

Revised draft permit issued by Region 1 and MADEP on August 1, 2007
("Fact Sheet.#2")

MADEP's water quality certification pursuant to Section 401(a) of the Act
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cul,l
One Cambridge Pla<q 50 Ha|nprhlre Streei
cambrldge, Mrrsa(hue€xr 021 39
r€l 6174t2.6000
fa,c 517 452-8000

September 13, 2006

Mr. Paul A. Kennedy
Superintendent
Department of Wa6tewater
Govemment Center
77 Park Streei
Attleboro, MA 02703

Dear Mr. Kennedy:

As you have requested, CDM has reviewed certain elements of the dr#t NPDES Permit
issued by the Environmental Protection Agency to the City of Attleboro.

We have prepared comments with respect to this permit, copies of which are atbached hereto.
ShouJd you have any questions on these matters, please do not hesitate to contact me at 617-
452-6246

Sincerely,

CAMP DRESSER & McI(EE Inc.

consul t ing .  engineer lng.  (on! t rucdon. operat iont
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Comments on the Attleboro Permit

EPA presents no substantive j ustification of its own for the conclusion that "the nitrogen
limit proposed in this permit is necessary to meet Rhode Island Water Quality
Standards". It merely indicates that it has reviewed the RIDEM reports, RIDEM's
responses to Massachusetts DEP'S comments on the draft permits and other unspecified
documents, and declares that it has concluded the limits are necessary. While
acknowledging both the complexity and uncertainty associated with the dynamics of
upper Narragansett Bay and the application of the MERL experiments to this system,
EPA presents no discussion ofthe factors that it evaluated in reaching conclusions
exactly the same as RIDEM. In particular, various individuals proVided significant
technical commentary on RIDEM's analysis, some of which RIDEM attempted to
answer, and others of which RIDEM did not answer at all, EPA appears not to have
addressed these questions at all, even though they form the basis for the continuing
appeals of some Rhode Island Permits. The following presents an analysis of the existing
permit.

Analysis of the Rhode Island Department of Environmental Management's
Evaluation of Nitrogen Targets and WWTF [nad Reductions for the

Providence and Seekonk Rivers

In December of 2004 RIDEM issued a study entitled Evala ation of Nitrogen Targets and WWTF
ktad Red.uctions for the Providence and. Seekonk Rivers ("The 2004 Evaluation"). The study
attempts to provide the substantiation of the permit limits for Total Nirogen proposed by RIDEM
for the treatment plants discharging into the Providence and Seekonk River systems. It uses
research conducted by the Marine Ecosystems Research Laboratory (MERL) at the University of
Rhode Island in the early 1980's on nuftient effichment of Naragansett Bay; and data collected
in 1995 and 1996 to support its conclusions. The study was developed by RIDEM when its initial
efforts to construct a more forrnal toral maximum daily load (TMDL) analysis using a numerical
model to simulate the Providence./Seekonk River systems were unsuccessful.

Based on our review as described further below, the central problerns with this analysis are that:

It does not present a cohesive analysis of the dissolved oxygen dynamics of the
Providenca and Seekonk Rivers. The analysis ignores fundamental and critically
important factors, including local sources of oxygen demanding substances and the
impacts of physical processes such as elevated temperature and stratification on the
oxygen dynarnics of the Providdnce and Seekonk Rivers.

In extrapolating the results of the MERL experiments it generally ignores the significant
differences between the conditions in Narragansett Bay that the MERL simulates, and the
Providence and Seekonk River system.

In applying the the MERL experimental results, RIDEM makes significant conceptual
enors which lead to flaws in its arguments.

Our concems are more fully discussed below.
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The analysis fa s to properry anarpe the oxygen deficits in the proyidence River system.
The oxygen dynamics ofan urban,river/estuary system thar receives discharges ofoxygendemanding pollurants from multiple.sour."r .i" i"ry 

"ffiLl"L. any unutyris of the conditionsshould take into account all ootentiat.r"";; 
".;;il;;ili"i'ng ,uu.t*".r, includins theclose-by,discharges of two large wastewater rreatmeit pr""t, oir"n'*gin;l,iiii,"i,"rr,,r",il1"", .roxygen demanding subsranceJand rhe.irp".o 

"i..ari."i o"lyg.n a"r*na ,"flecting the highry
l:o-",1,r^"_o iii* rf adiacent warersheor. i, ii""ij 

"r."',ni,ii,.ii" ,,nou.o o,.onrri"utcondltrons such as stratification' temperature, tidar stage, wind induced mixing and re-aeration, aswetlas_the potentiat impacts of algae 9" ir" "_yc;;ffit;in"r.'in" "o.pr"*iry of these
f^:,11",r,|:"r jr^p*:umabry the reaJon ttr" nnEfr 

"igi""rry una"rtoot to estuulish a model of theseekonl( and providence River systems to deuelop a tidOl.

Having failed in its initial attempt to develop a numerical model ofthe system, RIDEM has thenturned to an overly simplistic adaptatio" .r i"""i t"."ut"rt.'irogM's analysis is based entirely onan exfapolation of the conceDt that 
"x""r. 

nit.ogen ir ," 
"rii'g-*,r,, 

which cari lead todiminished Do. rhe work is tased_::!t;;F;-;,if;i; iiuliil ,n" 
",ou,oence 

river system,and draws from the svstem loading.response in the Mirine e.orfrt",n, R.s.*"h Laboratory(MERL) studies conducted at 'Riin ,t . r SeO.r. it J";ur[ii?o.pro"f y ignores any otherpollutart sources that irnpact the tocal_"-yc*;J;;;, ,iji"ii, ," 
""".,.er 

major differencesbetween the physical characteristics of *rl p-"i0""* ,"al*tint niu". ry*".s, and that ofNanagansett Bay which the MERL exp"ri.""r. .'"r" irilri" ,iir",r".

while Lhe literature is quite crear that nutrient over-enrichment can lead to row dissolved oxyeen.this is not the only reasLn for oxygen- deplerion. and lt is impeiutiue that one fulJy understandi thereasons for low dissorved oxvseni"r.* 
""" 

r""i"rt* . 
"i 

.1g"r t"o*,i"n program based on the
il":ifl:n""i'*::"#"h;:T"ryL",""ii"" n'"lii" eiu""nuiJ,'rL," *r,"i o5 "i"r., ,r,", -"y"
expenditure of Iimited public 

-u|rtant than the nitrogen flux in order to avoid the inappropriate

Inaccuracies with resp€ct to Watershed Sources of Nitrogen.

5-t-"Y-:-l"tt:* 
incorrectly assigns aI rhe nitrogen discharged from the Ten M e River to rwo

1_::l:l.rt"i.o""jT:nt plants IWWTp; uno .ut., Jon".piuuiu"Jcompurational errors in
:.:':i:]:g l" 9.tivery of these loads to ,t 

" 
s""tont ii'""r.'it Jrl'"',o., uno inaccuraciesmag ty the potentiar impacts ofthe city's discharge on the s""t<onL una nouidence River

RIDEM attributes essentialrv all the N discharged at rhe mourh of rhe Ten M*e River to theAttleboro and North Attreboro discharg*. s""."prg" iii"ii[. z"oo+ euutuution, where RIDEMasserts that compared to these discharger "",rtli *-""^r"o r."ffiof nitrogenl are assumed tooe_negligible"...Although the discussion is with respect to tfre g#stone River, RIDEM
]!-p^l!ntrr annlies. the same logic to tn" r* u 

" 
il"". 

""]'itl 
ii i"oo.o atcharge. This

ls::rtron 
apparently serves ro jusrify the analysn presen,"a * prg" f S of The 2004 Evaluation

ll1t.".*nnr;T 
rhe revelof dischargj of Nirrdgen filili.;i4ri.-rnro rhe seekonk River as atunctron of the level of discharge of frorn thJ,."u*"nipi;;. 

-"'-

lT::"tl:ir 
is correct only to the extent that there are no other sources of nitrogen in thetnbutary River systems However, vinuarly all studies-i""" 

""',i"io**es 
suggest that the two

[Tjil:::',]ifi:;?H::::::jl"r::i"".""_ *z 
i" zo s, "r,i" "iiJg"n ai,"r,u.jJa into 

-- i "
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The Governor's Panel on Nutrient and Bacteria pollution recognized the importance of
other sources when it says ..."Other analyses show general agreement regarding total
loading but decompose the "river/stream" component to provide more insight into
sources by recognizing that it is, in large part, due to waslewater treatment facilities
(WWTFs) and armospheric deposition. Alexander et al. (2001) esrimated that 62Eo of the
total came from point sources, 19% from non-agricultural nonpoint sources, 696 from
fertilizer and 37o from liVestock in addition to the l0qo from atmospheric deposition.
Castro et al. (2001) estimated 737o of their total loading frgure came from hurnan sewage
(through WWTFs a4d Individual Sewage Disposal Systems (ISDSs)), 13Zo from
atmospheric deposition, 10.57o from agriculturat runoff, and 396 from urban nonpoint
sources. The analysis reported by Roman et al. (2000) estimated that wastewater
treatment facilities contributed 73% of the nitrogen load, atmospheric depositior.?3Ea,
and agriculture 4%. RIDEM (2000)5 esrimated that WWTFs contributed 66% of the rotal
nifrogen to Upper Narragansett Bay; rivers and runoff (not including WWTFs) 30%, and
direct atmospheric deposition 4%. Morire et al. (in press), using a similar but higher
resolution technique than Alexander et al. (2001), estimated that total nitrogen load from
the Providence /Seekonk River was 6870 municipal wastewater, l5yo atrnospheric
deposition, l47o runoff from developed lands, and 3qo runoff from agficultural lands. All
these analyses agree that wastewater treatment plants are the major source of nitrogen to
the Bay. ( See http://www.ci.uri.edu/GovComm./Documents/phase l Rnt/Docs/l.,lutrient-
Bacteria.odf, page 2)

Also, studies conducted by the USGS indicate that for the providence River system,
approximately 68 7o of the total nitrogen load is from municipal wastewater treatment
plants, with the remainder attributed to nonDoint sources. ( see
hrtpi//water.usgs.soy/pubs/sir/2004/5012/SiR2004-5012 r;port.pdf, page 23\.

The erroneous assumptions adopted by RIDEM significantly impact thelr analysis, and overstates
the impacts ofthe tributary treatment plants on the receiving waters. It can be shown by simple
algebra that if the WWTP discharge is 70 7o of the total nitrogen load, and that the amount
discharged from the Ten Mile to the Seekonk River is 60 qo of the amount discharged by the
WWTP's, then the River Delivery Factor is more ontheorderof 42Vo, rather thaithe b0 7, used
!y RIDEM. This issue is important because it indicates that a discharge of 8 mg/l into the Ten
Mile River is more like a discharge of 3.4 mg/l directly into the providence and seekonk rivers
simply because of natural attenuation of the nitrogen load.

Contradictory Data ar€ Pres€nted in the Analysis

In support ofits arguments RIDEM presents a variety ofplots and data from the MERL
erpefiments as well as from a uuise in the summers of 1995 and 1996. The MERL data are
synthesized in figures I through 11 ofrhe 2004 Evaluation, and information for the 1995 and
1996 cruises are presented in figures 13 through 18 of The 2004 Evaluation. The MERL data
show that high levels of chlorophyll result in increasing average dissolved oxygen, but lower
rnstantaneous oxygen concentrations, owing to diumal swings in oxygen production and
consumption by phytoplankton. The plots presented by DEM appear to indicate that low values
for dissolved oxygen (associated with the 8x, 16 and 32x loading conditions) occur
simultaneously with the high chlorophyll values ( See figures 3 ind 9 of The 2004 Evaluation).

In contfast, the data from 1995 and 1996 show that the occuffence of low DO and high
chlorophyll in the Providence and seekonk river systems are not occuring simultaneously. on
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pages I 3 though I 6 of The 2004 Evaluation, RIDEM presents plots of oxygen and chlorophyll-a
concentrations at depth along a transect from the upper reaches of the Seekonk River; down to the
Upper portions of Nanagansett Bay. The plots show that the year with the worst DO problem
(1996) has far less chlorophyll-a than 1995. The extent of hypoxia, both vertically in the water
column and lonsitudinally along the length of the Rivers, is far greater in 1996 than in 1995,
whereas the 1995 chlorophyll data show far greater algal abundance. As discussed by RIDEM,
there is a l0 fold difference in chlorophyll a from 1995 to 1996, This contradiction is furrher
highlighted by the charts on page 17 of The 2004 Evaluarion that show the higher the
chlorophyll-a, the higher the DO. These points are highly inconsistent with the underlying
hypothesis of RIDEM and points out the imponance of thoroughly understanding all the Db
demands before establishing a DO restoration plan.

we should note that our preliminary investigations of the climatic conditions of the summers of
1995 and 1996 indicate that they were so radically different that they may not be simply averaged
in the way that RIDEM has done without grcat caution. The summir of 1995 was among the
driest recorded for 132 years of record at a location in tbe Blackstone watershed (34d driest),

. while the summer of 1996 was amongst the wettest (9h wettest). The difference could markedly
impact the fate of pollutants in such a way as to make simple averaging of data across the two
years inappropriate.

This extreme differences in climatic conditions is contrary to the claim made by RIDEM that its
samples were taken during "typical summer season flows" (page l0 ofThe 2004 Evaluation),
which would lead one to believe that the sumrners sampled reflected averaqe or normal
conditions. But it is consisrent wirh the arguments maje by RIDEM tb exf,lain the difference
between 1996 and 1995 chlorophyll levels (page I I ), wherq the difference in flushing times
owing to higher river flows - which was a result of greater rainfall - is used to explain the year on
year differences in chlorophyll a concentrations..

Unsubstantiated extrapolation of the MERL experiments to the Prbvidence/Seekonk
River System.

The use ofthe MERL data to analyze the Seekonk and Providence River system is questionable
in that there are several critical and important differences between the conditions in the Bay and
in the Providence and Seekonk River systems.

As RIDEM points out, on page 12 of The 2004 Evaluation, the MERL expenmenrs were
conducted under simulated flushing conditions that are almost 7.8 times lower than the conditions
in the Providence River (?7 day flushing time. in the Bay versus 3.5 day flushing time in the
River). The higher flushing rates of the Providence River would lead to lower nutrient loadings
(expressed as mass per unit volume) and therefore much less algal activity. Indeed, RIDEM uses
exactly this logic to explain why the observed chlorophyll a values in 1996 are an order of
magnitude lower than observed in 1995. While RIDEM suggests that for some pollutants the
hydraulic residence time might overstate the transport of the pollutant out of the river segment, no
explanation, data or other information is presented as to how this would operate in the providence
and Seekonk River systems.

As a first approximation, the relationship between the standing coflcentration and flushing rates
out vafiBs inversely with respect to each other. Thus, an increase in flushing rate by a factor bf
7.8 would result in a decrease in concentration of by a factor of 7.8. Stated another way, a
loading rate of 32 x in the Providence River will have the imoact of a loading rate of 4X in the
bay at large system.
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The effect is even morc dramatic for the Seekonk River. The 1991 studies cited bv RIDEM
indicate that the average flushing time of the Seekonk River is 1.2 days ( See Asselin, S. and
Spaulding M.L., Flushing Times for the Providence River Based on Tracer Experiments,
Estuaries, Vol 16, No. 4, p 830-839, December 1993, page 838). Thus, for the Seekonk river
system, the flushing rate is 22 times greater than value used in the MERL experiments.

RIDEM also errs when it uses the MERL values, which are based on dissolved inorganic nitrogen
(DIN) loadings to compute total nitrogen (Tl.I) limits in the permits, Effluents from wasiewater
treatment facilities often contain residual, refractory organic nitrogen that is not biologically
available, as RIDBM has acknowledged in its response to comments on the Rhode Island Permits
(See page 18 of4l). ffone accepts the area loading approach, and it is based on data developed
around DIN, then the permit values ought be presented either as DIN, or adjusted to available
Total N, in much the same manner that metals limits are adjusted from the biologically available
form to total metals for permitting purposes.

Errors in the Calculations of Nitrogen Loadings to the Providenc€ and Seekonk Rivers,

RIDEM calculates the nitrogen loading on 4 different river segments by dividing the upstream N
load by the area of the segment. As their analysis moves downstreafiL they add area and loads.
This analysis ignores the fact that for half the day, because of tidal effects, the Seekonk River is
"downstream" from the discharges of the NBC at Fields Point, East Providence, Craston,
Warwick and West Warwick and nutrients discharged by these point sources clearly influence the
Seekonk River. Thus the loads expressed on an area basis on the hovidence and Seekonk River
system are significantly greater than calculated by RIDEM.

This is important because even without this consideration, RIDEM has difficulty reconciling the
observed and implied concentrations of nikogen in the upper reaches of the Seekonk River. See
page 12 of 32 of RIDEM's Evaluation of Nitrogen Targets and WWTF Load Reductions for the
Providence and Seekonk Rivers, where RIDEM compares the measured nitrogen concentration to
the concentrations implied by the area loading rat"s of th" MERL 

"^perimenti. 
RIDEM obsenes

that the actual measured concenffations are far lower than the MERL values for comparable area
loading rates, with the observed values being one-fourth the value predicted.by the MERL data.
Had RIDEM properly included some fraction of the Fields Point, East Providence, Cranston,
Warwick and West Warwick loadings to the Se€konk River in this calculation, the MFIRI.,
predicted values should be even more than four times higher than the observed concentrations.
This clearly points out the fallacy of extrapolating the results of the MERL experimental area
loading rates to the Seekonk and Providenci: Rivers.

RIDEM Fails to Incorporate All available Information into its Analysis

RIDEM uses data from the I 995/ 1 996 time frame to analyze rhe condition of the Providence and
Seekonk River systems. They appeared to have ignored other readily available souces of
information conceming the dynamics of dissolved oxygen in the Providence and Seekonk rivers
that could serve to validate their analyses. In particular, RIDEM participated in an EMPACT
program that deployed continuous recording sensors (salinity, temperature, dissolved oxygen,
amongst other parameters) at various locations in the Providence and Seekonk River systems for
upwards of two years. That informarion is available on the worldwide web at
http://www.narrabay.com/empacV . Combined with corcurrent discharge monitoring reports
from the various wastewater treatment platts and flow data gathered from USGS gages, this
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would result in an extensive data set that could sewe to validate RIDEM'S conclusions. The lack
of analysis of this information in the December 2004 report is surprising.

EPA inproperly speculat€s on the effects of the current permiL

Intiscussing its findings, EpA speculates that the 40 qo nitrogen attenuation ascribed by
RIDEM to the Aftleboro discharge attributable will lower in the future because the
phosphorus limits in the drafr permit will reduce phosphorus driven eutrophicarion. This
is true only in the special case that phosphorus from the treatment plants was the only
limiting factor that controlled algal growth in the period reviewed by RIDEM. Howiver,
other factors - temperatufe, tight pene$ation, cloud cover, and residince time all impact
algal growth' EPA has provided no evidence to show that these factors were not u;tins
algal growth, and accordingly their speculation is inappropriate. In order to reach the
conclusiol that EPA has adopted, it would be appropriate for the Agency to develop a
detailed TMDL that considers all factors influencing algal growth.

The Calculation of EtTluent Metals Limits Is Based On The Wrong Hardness,

Thb permit calculates effluent metals limits based on 100 mg/l of hardness, which reflects
the hardness of the upstream receiving water. However, the Wastewater Treatment plant
discharges effluent with a significantly higher hardness, approximately 250 mg/l, and
thus the downstream receiving water, under 1.4:l dilution conditions can be eipected to
have a hardness of approximately 207 mgl. under this condition, the permit limits ought
to be as follows:

Constituent Monthly
Limit

DaiLy
LTMII

Cadmi 0.6 6.3
Copper 24.3 38.9

Zinc 310.7 310.7
Lead tI.2 288.6

Nickel 135.1 t2t5.6
Silver 18.5

This approach has been used several times in recent Massachusetts permits, including
Southbridge, Upton, and Northbridge.

Limits for Zinc should be struck from the permit.

This permit eliminates a permit limit for chromium, based on the fact that the data shows
no reasonable potential to exceed water quality criteria in the receiving water. The same
conclusion can be reached for zinc, and the zinc limit should be eliminated from the
permit. As with chromium, testing will be conducted periodically as part of the WET
testing, thus providing EPA with continuing assurance that the pldnt ii discharging low
levels of zinc.
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The Limit for Aluminum should be eliminated

Aluminum is a component of several highly effective coagulants commonly used in
wastewater treatment to provide control of metals and phosphorus and to improve overall
process performance. The Attleboro plant has successfully used polyaluminium chloride
(PAC) over the past two years, resulting in overall enhancement of plant effluent,
especially with respect to phosphorus levels in the discharge as compared to previous use
of alum. Changing out this coagulant would likely cause operational diffrculty for the
plant.

The water quality criteria for aluminum indicates that rhe chronic criteria for aluminum
may be overly restrictive. It says:

There are three major reasons why the use of Water-Effect Ratios might be
appropriate. (1) The value of 87 g/l is based on a toxicity test with the striped bass
in water with pH= 6.5-6.6 and hardness <10 mg/L. Data in "Aluminum Water-
Effect Ratio for the 3M Plant Effluent Discharge, Middleway, West Virginia"'(May 

1994) indicate that aluminum is substantially less toxic at higher pH and
hardness, but the effects of pH and hardness are not well quantifred at this time.
(2) In tests with the brook trout at low pH and hardness, effects increased with
increasing concentrations of total aluminum even though the concentration of
dissolved aluminum was constant, indicating that totaliecoverable is a more
appropriate measurement than dissolved, at least when particulate aluminum is
primarily aluminum hydroxide particles. In surface waters, however, the total

. recoverable procedure might measure aluminum associated with clay particles,
which might be less toxic than aluminum associated with aluminum hydroxide.
(3) EPA is aware offield data indicating that ma4y high quality waters in the U.S.
contain more than 87 g aluminum/L, when either total recoverable or dissolved is
measured.

See http ://www.epa. gov/waterscience/criteria,/wqcriteria.htmi#L2, footnote L.

Recognizing:

The importance of aluminum in the wastewater industry,

The fact that the toxic effects that drove the development of the chronic criterion
were for ambient environmenial conditions far different ( hardness of 10 versus
hardness of 207 ) from that of Attleboro,

Attleboro's demonstrated ability to consistently meet its chronic WET timit,
which shows the nontoxic nature of Attleboro's effluent

The limit on aluminum should be struck from the permit.


