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Joyal, Michael
Friday, December 14, 2012 6:17 PM
Russell Dean (rdean@town.exeter.nh.us)
'Steve Fournier'
Newmarket Permit Appeal

-.

Russ - Dover and Ro chester are moving fo rwa rd with an appeal of Newmarket's permit to the EPA Environmental
Advisory Board. I had a chance to speak to Steve in person today and want to let you know th e same as well. Although
we are appealing t he perm it, we understa nd and respect Newmarket 's decision and are not seeking to impede
Newmarket 's decisio n to proceed as they see fit to address the ir community needs. We recognize th e differences that
bot h Newmarket and Exeter have given both communit y's need to build new plants. Our appeal of t he Newmarket
perm it is not to contest t he right fu l decision of Newm arket' s local officia ls but instead to ensure our community's rights
and all avenues regarding verifying the science being used to drive t he permit decision is preserved . The media release
t hat should be go ing out t his afternoon attempts to make that clear. Our issue is wi th th e science being applied in th e
per mit as it is driving our permit. Our issue is not the agreement New market has achieved on th eir own with the
EPA. We still remain committed with all th e coalition communit ies to do wha t is necessary to address wate r quality, are
moving forward already ourselves with th e 8 mg/llimit and suppo rt th e adaptive management plan appro ach.

J.Michael Joyal, Jr.
City Manager
City of Dover, NH
288 Centra l Avenue
Dover, NH 0382 0-4169
~ . m.joyal@dover.nh.gov

503 .516.6023 f: 603 .516 .6049

Dover: First in New Ha mpshire, First with you!
http://www.dover.nh.gov
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Telephone: (202) 463-1166

HALL & ASSOCIATE S

Suite 701
1620 I Street, NW

Washington. DC ~0006-403 3

\Veb: http://w\\w .hall·associates.com

Repl y to E-mail:
jha//@hall-associates.colll

December 15, 20 II

Fax: (202) 463-4207

VIA [1.S. FIRST CLASS MAIL & E-MAIL

Stephen S. Perkins
Director, Office of Ecosystem Protection
U.S. Environmental Protection Agency, Region I
5 Post Office Square, Suite 100
Boston , MA 02109-39 12

RE: Requ est for Public Comment on Proposed Town of Newma r ket, NH, NPD ES
Per mit No. NHOIOOl96

Dear Mr. Perkins:

The Great Bay Municipal Coalition ("the Coalition") is an organi zation dedicated to the
establishmen t ofappropriate and cost-effective restoration measures to protect Great Bay and its
resources. The Coalit ion represents five major communities whose was tewater flows into various
parts of the Great Bay system - Dover, Exeter, Newmarket, Portsmouth, and Rochester. These
communities are directly impacted by the proposed nutrient reduction water quality objectives and
requirements for the Town of Newmarket. Attached please find comme nts and objections to the
proposed draft ;\JPDES Permit No. NHOI 00196 for the Town of Newmarket, NH. These comments
are provided on behalf of the Coali tion and on behalf of the Coalition's individual members and
supplement the Coalit ion' s public hearing comments. The Coalition has requested that EPA
produce, under the Freedom of Information Act, those agency records that support various claims
that EPA has made in the permit Fact Sheet and in its public presentations . This informat ion, which
is critical to the preparation of comprehensive comments on the proposed permit, has yet to be
received by the Coalit ion. Therefore , the Coalition is unable to provide "all available arguments
and supporting information" relevant to the proposed permit. Upon EPA's response to these
requests. the Coalition intends to supp lement these preliminary comments if necessary. Thank you
for your consideration of these comments. We look forward to the Region' s response.

S:?:Lt-f4/ A-:o-r
John C. Hall

Enclosures
cc: Coalition Members

Ted Diers, DES



Proposed Newmarket Permit
Comments of the Great Bay Municipal Coa lition

The Great Bay Mu nicipa l Coalition (the Coalition) is an organization dedicated to the
es tablishment o f appropriate and cos t-effective restorat ion measur es to protect Great Bay and its
resources. The Coalition memb ers include the towns of Dove r, Exeter, Newmarket, Port smouth ,
and Roch ester. These communities are direct ly impacted by the proposed nutri ent reduction
requ irem ent s for the Town of Newmarket.

Th e foll owing pro vid es the comments and obj ect ions to the draft NPDES Permir No.
N HOI OO l 96 for the To wn of Newmarket, NH. Pursua nt to this propo sed permit act ion, EPA is
seeking to inclu de a 3 mg/I total nitro gen (TN) monthly average limitation, asserting that such
limitation is necessary to ensure compliance with New Ha mpshire 's narrati ve water qualit y
standards and ab ate existing impairments in the Lamp rey River. In particul ar, the Region assert s
that attairunent of a 0.3 mg/l TN instream obj ecti ve in the Lamprey River is necessary to restore
lost ee lgrass beds in that waterway. EPA's " Fact Sheet" rel ies extens ively on various draft
documents prepared by New Hampshir e Department of Envirorunental Services (D ES) in
co ncluding the stringe nt limitations are both necessary and appropriate. EPA has also stated in
various forums that the same criteria and load reduct ion requiremen ts will be applied to other
was tew ate r di scharges throughout the Great Ba y watershed, confirming that the draft nutrient
cr iteria de veloped by DES in 2009 are being applied as area wide water quality criteria,
uni versally applicable in all Great Bay waters and tidal tributaries. For the reasons stated below,
and based on information to be developed in accordance w ith the Coalit ion's Memorandum of
Agreeme nt (MOA) with " DES" (Ex. 1), we obj ect to this permit acti on as technically and legally
flawed and request that the proposed permit be withdrawn or modifi ed .

Preliminary Issues Regarding the Ability to Identify Ava ilable Arguments and
All Supporting Materials

I . EPA ' s Failure to Provid e Timely Access to Relevant Supporting Documents

Th e Coalition , throu gh its representatives, has requested that EPA produce , under the Freedom of
Information Ac t ("FOIA") , tho se agency records that support various claims that EPA has made
in the permit Fact Sh eet and in its public pre sentations. (See Ex. 2.) This information is criti cal
to the preparation o f comprehens ive comment s on the proposed permit. Th e completeness and
app licability of EPA's response is yet to be determined . Therefore, the Coalition is unable to
pro vid e " all available argument s and supporting information" relevant to the proposed permi t.
Upon review of the requested information, the Coalit ion intend s to supplement these pre lim inary
comm ents if necessary .

2. Ongoin g Wa ter Qualit y Studies and Peer Review of Eelgra ss Draft Numer ic Criteria

Pursuant to the MOA, ongoi ng water quality mod eling and peer revi ew ac tiv ities are und erway
regardin g the draft num eri c criteria that EPA reli ed upo n in dec iding to establish the proposed
efflue nt limits. These studies relate direct ly to the sc ientific defensibility of EPA 's asse rt ion that
a transparency-b ased 0.3 mg/l TN criterion must be achieve d in the Lamprey River at the point

Great Bay Municipal Coalition Comments on Proposed Newma rke t Perm it Page 1
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STEPl-fENR FOORN IER
TONNADMINISTRATOR

sfoumier@ne'MTlarketnh.gov
www.newmarketnh.gov

TOWN HALL
18 6 MAIN STRE ET

N EWMARKET. NH 03857

TEL: (6 0 3) 659--36 t 7
FAX: (603) 6 59-850 8

FOUN DE D D ECEMB ER 15. 1727
CHARTERED JANUARY 1. 1991

TOWN OF NEWMARKET, NEW HAMPSHIRE
OFFICE of the TOWN ADMINISTRATOR

Press Release
Contact: Steve Fournier, Town Administrator

Phone: (603) 659-361 7
FOR IMMEDIATE RELEASE

December 10, 2012

After reviewing perm it issued by the EPA, the Town has decided to accept the permit and enter

into an Administrative Order on Consent (AOC). We do not agree that EPA and DES have
addres sed all of the uncertainties about the health of Great Bay. However, we feel that it is in the

best interest of our community to work with the EPA to protect Great Bay insteaa of entering
into a lengthy and costly legal process.

The Town needs to begin right away to design, build and operate a new treatment plant,
irrespective of the nitrogen discharge limit included in the final permit. The -I'own has an

antiquated facility presently that needs to be upgraded in order to satisfy more than just nitrogen

removal. Meeting the water quality standard for dissolved oxygen in the Lamprey River is one
such additional challenge.

While the AOC cannot change the final perm it discharge limit for nitrogen of3 .0 mg/I, EPA will

allow a compliance schedule of up to fifteen (15) years to achieve that lowest discharge level. An

interim limit of 8.0 mg/I -- the level advocated by the Great Bay Municipal Coalition -- will be in

place until then. Furthermore, the Final Permit was changed to include a seven-month seasonal
average limit for nitrogen, instead of a monthly average. This modi fication is a better gauge of
compliance than a more limited monthly average, and is more acceptab le for the Town.

The Admi nistrative Order on Consent also provides a degree of rate certainty and stability for
ratepayers and taxpayers. The final permit and the compli ance schedule that will be issued by

Monday, December 10,2012 10f2



EPA along with the final permit effectively pro vides potentially for up to fifteen (15) years
before the Town would have to build and operate addit ional treatment facilities to bring the

discharge levels down to 3.0 mg/I.

Mor eover, the AOC incorporates the adapti ve management approach that the Great Bay

Coalition communities have long advocated . After the new treatment facility is built and
operating, EPA will allow a period of up to five (5) years of additional study and analysis of
the nitrogen issues in Great Bay and the tidal rivers, monitoring the health of the Great Bay
over that period of time as the new treatment facilitie s around the estuary are making

substantial reductions in the nitrogen loadings into the Bay. That additional period of
monitoring and analysis may lead to a conclusion that the 3.0 mg/llimit is more stringent than

it needs to be. If so, EPA will not require the To wn to meet that limit.

The Town fully expects that its new treatment facility will accomplish nitrogen remova l to a

degree that will bring the discharge well below the 8.0 mg/l interim limit, and will very likely
approach the range of 5.0 mg/I. In addition, as required by the Administrative Order on Consent
the Town will continue to address nitrogen loadings from stormwater and "non-point" sources. If

the Town's new treatment plant is as efficient in nitrogen removal as we expect and if the
continuing constructive efforts of Newmarket and its sister communities in the Great Bay
Estuary to deal with nitrogen loadings are successful, there will be added reason for EPA to
conclude that the additional expenditure that would be necessary to ensure a treatment level of

3.0 mg/I will not, in fact, be necessary in the future .

The Town continues to support the need to address the need to reduce nutrients being discharged
into the Great Bay Estuary. It is a special resource for all the Seacoast communities and its

residents ana visitors. The Town will continue to playa lead role in maintaining and improving

the quality of Great Bay and its tributari es.

- END-

I
r

Monday. December f 0, 20 f 2 2012
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Wastewater mud slinging on Seacoast ISeacoastOnline.com

Wastewater mud slinging on Seacoast

Loca l towns, environmenta lists at odds

By Aaron Sanborn
asanborn@seacoastonline.com
December 19, 2012 2:00AM

Page 1 of2

NEWMARKET - Town officials are disappointed tnat only a weeKafter announc ing its agreement with the U.S.
Environmental Protection Agency on its nitrogen discharge permit. two neighboring communities have decided to
appeal the permit.

Dover and Rochester recently filed an appeal against Newmarket's permit. Both communities have taken an
interest in Newmarket's permit because, like Newmarket. thei r wastewater treatment plants are expected to be
issued permits with the most stringent limit of 3 milligrams per liter (mg/I). Dover has already been issued a draft
permit of 3 mg/I, while Rochester is still waiting to be issued its draft permit.

Newma rket Town Admin istrator Steve Fournier said he's not surprised by the appeal but said Newmarket is
committed to its agreement with the EPA.

"It's a litt le bit of a aisappointment," Fournier said. "We'd hoped they would recognize our decision to not appeal it.
We understand their position that it potentially impacts them but we think it would 've been better for them to wait
for their permits before appealing."

Newmarket has potentially up to 15 years before it would have to build and operate additional treatment facilities to
bring the town's discharge levels down to 3 mg/1. In the meantime, the town is being asked to get down to a limit of
8 mg/I in the next five years, then it will be allowed up to another five years for additional study to see whether the
"science the EPA is using to determine these levels is correct" and whether it's necessary to get down to a limit of
3 mg/1.

"We just need to move forward with our plan and let the communities and the EPA figure it out," Fournier said.

Dover and Rochester are arguing for final permits of 8 mg/I beca use that standard would be less costly to
implement.

Much like the mult iple lawsuits surrounding the permits, the communities argue in their appeal that the N.H.
Department of Environmental Services failed to conduct a formal and inclusive public rule-making process, as
required by law under the federal Clean Water Act, failed to estab lish scientifical ly defensible water quality
standards in its 2009 criteria for the Great Bay estuary, and that the EPA is using this criteria to issue the new
permits.

The appea l also claims the EPA ignored scientific information presented by the communities that provides a
contrary view of the criteria , ignored public comments made by the commu nities during the public hearing that was
held earlier this year for Newmarket's permit, and declined to meet with the commun ities on multiple occasions to
discuss its concerns.

Dover and Rochester are asking for a hearing in front of the EPA's appeals board and hopes to get the permit
process stayed , pending a new peer review of the water quality criteria.

John Hall , the atto rney representing Dover and Rochester , didn't return a call seeking comment.

The decision by Dover and Rochester to appeal Newmarket's permit came under fire by the Conserva tion Law
Foundation on Tuesday afternoon. The environmental group said it will add more delay to an already prolonged
proces s.

"The Town of Newmarket made a constructive decision to move forward with solving water quality problems in the
Lamprey River and Great Bay," said Peter Wellenberger, Conservation Law Foundation's Great Bay-Piscataqua
waterkeeper. "The fact that Dover and Rochester have effective ly overridden Newmarket's decision is the height of
arroga nce and jeopardizes the health of waters located in that community."

http://www.seacoastonline.comlapps/phcs.dll/article?aid=/20 121219INEWS/2 12190371 ... 1211 9/2012



Wastew ater mud slinging on Seacoast ISeacoastOnline.com Page 2 of2

Wellenberger noted that as of September. the communities of Dover, Rochester, Portsmouth, Newmarket and
Exeter had spent $750,000 on consultants and lawyers.

Exeter's wastewater treatment plant received its nitrogen discharge permit of 3 mgll last week and will wait until
after the new year to determine its next move.

Increas ed nitrogen in the Great Bay estuary has been blamed for the loss of eelgrass, a critical habitat for fish and
other marine species. Both the DES and EPA have identified nitrogen discharge from wastewater treatment
facilities within the estuary as a key contributor to the nitrogen increase.

http://www.seacoastonline.comlapps/pbcs.dll/article?aid=/20 l2l 2191NEWS/212190371... 12/1 9/2012
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The Sta te of New Hampshi re

Department of Environmental Services
Thomas S. Burack, Commissioner

Celebrating 25 Years o[Protecting
New Hampshire'sEnvironment

October 19, 2012

Thomas J. Jean, Mayor
City of Rochester
31 Wakefield Street
Rochester, NH 03867

Dean Trefethen, Mayor
City of Dover
288 Central Avenue
Dover, NH 03820

Eric Spear, Mayor
City of Portsmouth
I Junkins Avenue
Portsmouth, NH 0380 I

Re: Request for Meeting to Discuss New Information Regarding Nutrient Effects on the Great Bay
Estuary and Independent Peer Review

Dear Mayors Jean, Trefethen, and Spear:

On August 14, 2012, the Department of Environmental Services received letters from your offices,
on behalf of the Great Bay Municipal Coalition, asserting certain "new" facts regarding nitrogen
pollution in the Great Bay Estuary. In addition, you requested that the Department conduct an
additional peer review of the relevant scient ific information. We also received a follow-up letter
from you on October 4, 2012 that reiterated these claims and this request. The Department has
carefully reviewed your letters, developed a detailed response, and arranged for a face-to-face
meeting with you to discuss your concerns.

The Department appreciates and shares your interest in basing restoration decisions on a sound
scientific footing. We also recognize the potential high costs to your respective communities for
wastewater treatment to remove nitrogen. As described in more detail in the attached document,
DES refutes the various claims and allegations in your August 14, 2012 letter. In summary, DES
maintains that the Great Bay Estuary exhibit s all the classic signs of eutrophication and that
excessive nitrogen is causing or contributing to the water quality problems in the estuary. Many of
the claims in your letter over-simplify the situation, exclude key information, or extrapolate site
specific results to the whole estuary. Some key points from our response include:

I) The Coalition claims that eelgrass is recovering. This claim is based on an incomplete and
inaccurate subset of the data. In fact, eelgrass is not "rebounding". The total eelgrass cover in
the estuary in 2009, 20 10, and 20 11 was essentially unchanged and was sti1l 3S% below earlier
levels. Looking at the whole dataset, it is unfortunate but indisputable that the IS-year trend
for eelgrass remains downward.

2) The Coalition claims that algal levels have not increased since 1980. This claim focuses on
one type of algae (phytoplankton) and only in certain areas of the estuary, and ignores the
information provided by respected UNH scientists about increasing macroa lgae. In fact, the
Coalition has already stated in writing that, "Great Bay waters (excluding the tidal rivers)

www.des.nh.gov
29 11azen Drive . PO 80 x 95 . Concord, Nil 03302-0095

(603) 27 t -3503' TDD Access : Relay Nil 1-800-735-2964



Mayor Jean, Mayor Trefethen, and Mayor Spear
October 19, 2012
Page 2 of2

sho uld be identified as impaired due to excessive macroalgae growth." (Sec November 14,
20 I I letter from Dean Peschel to Harry Stcwart.)

3) The Coalition claims that nitrogen levels have returned to 1970·1980 leve ls. DES agrees that
average annua l dissolved inorganic nitrogen (DIN) concentrations in some parts of the estuary
have fallen in recent years. However, dissolved inorganic nitrogen is highly variable because
it is rapidly taken up by plants. Total Nitroge n (TN) concentrations show a more complete
picture of nitroge n levels in the Estuary . Total Nitrogen coneentrat ions show either no 0 1'

increasing trends in locations across the estuary.

Full responses, including detailed citations and supporting information, to the claims in your letters
are provided in the attached document. There is strong evidence that the state's narrative water
quality standard for nutrients is violated in mos t parts of the Great Bay Estuary. It is the hope of the
Department of Environme ntal Services that all inte rested part ies can all put any disagreements aside
and begin to work together to dev elop effective solutions to this problem.

Your letters also request that the Department conduct an additiona l review of the scientific
information. Please be reminded that the nitrogen thresholds devel oped by the Department in 2009
were peer reviewed by two independent expe rts from Cornell University and the Universi ty of
Maryland. Both reviewers found the thresholds to be reasonable and well- supported by the data
presented . The reviewers were privy to all the comments and criticisms provided by the
municipalities at the time. For the reasons stated in the attached document, DES does not believe
that any of the "new" information or additional information developed by the Coalition since that
time would lead to a change in find ings from those of the initial peer reviewers. Nonetheless, the
Department is not opposed to ano ther peer review, on the conditions that all parti es, including EPA,
agree to the need , the guidelines in the EPA Peer Review Handbook are followed, the charge
questi ons are reasonable , the reviewers are objective, and the requesting communities are able to
fi nd a source of funding for the peer review. In our opinion, however, the considerable funds
required for an additional peer review would be better spent on enhanced monitoring and site
specific nutrient threshold development.

Thank you for you r letter and for your efforts to res tore the Great Bay Estuary. If you have any
qu estions, please feel free to contac t Harry Stewart, Water Division Director, at 271 -3308 or
Harry .Stewart@des.nh .gov; Vicky Quiram, Assistant Commiss ioner, at 27 1-8806 or
Vicki.Qui ram liildes.nh.gov; or me at 271-2958 0 1'Thomas .Burac k(iildes. nh.gov.

Sincerely,

--.::J-1v&-vV'--..<V1- .s!.~ \;yy-ilV.k__

Tho mas S. Burack
Com missio ner

Ene.



Responses of the New Hampshire Department of Environmental Services (DES)
To Claims of New Information Regarding Nutrient Effects on the Great Bay Estuary

Included in Letters to Commissioner Burack dated July 20, 2012
From the Mayors of Roch ester, Portsmouth, and Dover

October 19, 2012

Note: The three letters from the mayors of Rochester, Portsmouth, and Dover contained the same
six cla ims of new information regarding nutrient effects on the Great Bay Estuary. The claims
from these letters appear below in bold, followed by DES's responses. Many of the claims
contain multiple aspects, and these have been parsed to facilitate the DES response. The
referenced figures appear at the end of this document.

Claim #1

LA "Algal levels in the system did not change materially from 1980 to present, •.•,, 1

DES Response:

"Algal levels" is a broad term. The depositions cited refer specifically to phytoplankton,
which is one of many types of algae. Similarly, "the system" is not defined but assumed
to mean Great Bay proper because that is the only place for which phytoplankton records
extend back to 1980. With those definiti ons, it is correct that there have been no clear
trends in chlorophyll-a (a specific measurement of phytoplankton) measured in Great Bay
overthe full period of record from 1974 to 2011 in Great Bay (PREP, 2012 at 90).

However, the statement ignores the fact that phytoplankton are not the only form of algae
that is important in a shallow estuary like the Great Bay. For shallow systems, it is
expected that changes in macroalgae will precede changes in phytoplankton (McGlathery
et al., 2007 ; Valiela et al., 1997), which is what is actually happening in Great Bay. At
the mouth of Lubberland Creek in Great Bay, macroalgae increased from 0.8 to 39.3
percent cover between 1980 and 20 I0 (PREP, 20 12 at 86). Dr. Art Mathieson provided
comme nts to DES and PREP stating that macroalgae populations in the estuary have
increased:

"Prior to the 1980s no major algal blooms were apparent and the nutrient levels
were much lower than today (cf Mathieson and Hehre, 1981). During the past 2
3 decades the following macroalgal patterns have occurred along with increased
nutrients :

• "Extensive ulvoid green algae (Viva spp.) or "green tides" (Fletcher,
1996) have begun to dominate many of these estuarine areas during the
past 15-20 years, particularly within Great Bay proper (Nettleton et al.

J Citation listed as ' t rowbridge deposition - June 2 1. 2012" (no page numbers provided). After reviewing the
transcript, the relev ant section is like ly pp. 132-137 which d iscusses trend s in phytoplankton leve ls. During the
second Trowb ridge depos ition on July I I , 20 12, the same topic was discussed and is cove red in pp. 343-345. In both
cases, it is clear that the discussion is about phytop lankton le vels on ly.



NHDES Responses
October 19. 2012

2011}. Such massive blooms offoliose green algae call entang le, smother
and cause the death ofeelgrass (Zostera marilla) withill the low
intertidal/shallow subtidal ZOlles (pers. obs. A C Mathieson). They
primarily represent annual populations that call also regenerate from
residual fra gments buried ill muddy habitats.

o "Exten sive epiphytic growths of seaweeds all eelgrass (Zostera marilla)
have also occurred during the past 15-20 years. particularly within Great
Bay proper (pers. obs. A C Mathieson). These epiphytes. which are mostly
filamentous red algae and colonial diatoms. may completely cover the
fronds of eelgrass. limiting the host's growth and photosynthesis and
compromising its viability." (Mathieson, 20 12at I)

The Great Bay Mu nicipal Coa lition (GBMC) has previously acknowledged that
macroalgae has increased in the estuary. In a letter from Dean Peschel to Harry Stewart
on November 14, 20 11, the GBMC stated that "Great Bay waters (excluding the tidal
rivers) should be identified as impaired due to excessive macroalgae growth, and the
parameter of concern causing the impairment should be identified as DIN." (Peschel,
20 1l b at 3)

Accordingly, the statement that "algal levels in the system did not change" is only
theoretically accurate if it is read as pertaining solely to phytoplankton and not to all
types of algae, including some that may be more significant.

1.8 " .. .despite an estimated 59 % increase in T N levels between 1980 and 2004.,,2

DES Response:

This statement is incorrect. Total Nitrogen (TN) was first measured in the Great Bay
Estuary starting in 2003. There are no know n measurements of TN in the Great Bay
Estuary from the 1970s. 1980s, or the 1990s. For the TN data that exist. for the period
starting in 2003 and running through 20 I I. there has been no trend in TN at Adams Point
in Great Bay (PREP, 2012 at 69). TN has been meas ured routinely since 2003 at eight
trend stations, as well as occasionally at other stations across the estuary.

This incorrect statement seems to refer back to the 2006 State of the Estuaries report
(NHEP. 2006 at 12), which was superseded by a 2009 report and is now six years out-of
date. The 2006 report showed that Dissolved Inorganic Nitroge n (DIN) had increased by
59 percent between the year per iods of 1974- 1981 and 1997-2004. Apparently. the
GBMC is assuming that DIN concentrations are the equivalent of TN concentrations.
HydroQual, consultants for the GBMC. have specifically advised against making this
assumption, stating: "The use of inorga nic nitrogen as an indicator of total nitrogen trends
can be inaccurate" (HydroQual, 20 11 at 4) .

2 The sourceof this fact is cited as the 2006 State of the Estuaries report fromthe New Hampshire Estuaries Project
(NHEP. 2006 at 12)

2
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DES uses TN for surface water quality assessments of the estuary. DIN is an inferior
indicator of nitrogen pollution compared to TN. DIN does not include nitrogen that is
incorporated into plants and organic matter and is a more react ive and unpredictable form
of nitrogen. For example. DIN concentrations in the water can be very low during periods
of high plant growth because the DIN is pulled out of the water and incorpora ted into
phytoplankton. macroalgae, and other plants. As shown in Figure I. the percent of TN
that consists of DIN varies widely during the year.

DES concurs that TN concentrations have likely increased over time as the population in
the watershed has increased. However. the statement quoted in the claim is incorrect and.
at best. out-dated.

I.e "Therefore, TN inputs could not have caused changed transparency in the system and
reducing TN inputs will not improve system transparency as is assumed by DES.,,3

DES Response:

The assumption underlying this statement is that the only way for nitrogen to affect
eelgrass is by causing phytoplankton blooms that shade eelgrass so that there is not
enough light for eelgrass to survive. This assumption is incorrect. In fact, there are
multiple ways in which excess nitrogen can affect eelgrass. In response to comments
from the GBMC on the 2012 Consolidated Assessment and Listing Methodology. DES
provided the following explanation.

"There are multiple ways that excess nitrogen impacts eelgrass in the Great Bay
Estuary. First, like all plants, eelgrass needs light to survive. Increasing nitrogen
concentrations cause algae blooms (Figure 3) and elevated primary productivity
in genera l. The plant matter floa ting in the water shades the eelgrass plants so
they do not get enough light to survive. Figure 4 shows that light attenuation in
the Great Bay Estuary is more strongly correlated with plant/organic matter in
the water than any otherfactor. Second, excess nitrogen creates an environment
in which epiphytes can grow on the leaves of eelgrass and macroalgae can out
compete and smother eelgrass. Field studies in Nettleton et al. (2011) and Pe 'eri
et al. (2008) have demonstrated that macroalgae has increased, dramatically in
some places, as nitrogen has increased in the estuary. Finally, excess nitrogen
disrupts cellular processes for eelgrass (Burkholder et al.. 2007).

"The dominant mechanism by which nitrogen affects eelgrass is different in
different parts of the Great Bay Estuary and can vary over time. Light
attenuation, a general measure of water clarity, is a good indicator of the
presence or absence ofeelgrass especially in the deeper areas ofthe estuary.
Subtidal eelgrass beds in these areas need clear water to transmit light to the
growing depths. In shallower areas, overg rowth and smothering by macroalgae, -

J This statement has been assumed (Q be a conclusion drawn by the leuers author. The only section of the
deposition transcripts related to this topic is on July 11 ,2012 pp. 3..J5 -348. This deposition date was not cited with
the claim.

3
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and/or cellular disruption may be the immediate cause ofeelgrass loss. However.
even in shallow areas. light attenuation is still an important contributing fa ctor
fo r eelgrass viability because suffi cient light is a requirement fo r plant survi val in
all areas. ..
(DES, 20 l 2b at 8)

Because the assu mption underlying the abo ve GBMC statement on transparency is inco rrect and
invalid. the statement is also not correct. The opposite is. however, a well accepted scientific
co nclusion: reduced TN levels can only help to improve the light available to eelgrass. reduce
the growth of macroalgae, and reduce direct nitrogen toxicity to submerged aquatic plants
(Burkhol der et al., 2007).

4
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Claim #2

2.A "Transparency in the major tidal rivers (Squamscott, Lamprey, Upper Piscataqua) is
poor, but the available data (not previously analyzed by DES) show tha t (a) the effect of
algal growth on transparency is negligible. v'

DES Response:

The portion of the July 11 ,2012 deposition relevant to this statement is based on a series
of graphs created by the GBMC that relate phytoplankton as chlorophyll-a to water
clarity in the Squamscott, Lamprey, and Upper Piscataqua Rivers. The graphs used in the
deposition show data from each river separately. Different types of graphs were used for
the different rivers and, in the case of the Upper Piscataqua River graph, unproven
assumptions about Secchi disk measurements were used. The point of the graphs was to
attempt to show that chlorophyll-a was not well correlated with water clarity and,
therefore, that other factors such as turbidity and colored dissolved organic matter
(CDOM) must be controll ing light attenuation. During the deposition, DES staff agreed
that the graphs supported those conclusions.

2.B "(b) naturally occurring CDOM and turbidity are the key factors controlling
transparency in the system, and"s

DES Response:

DES does not dispute that colored dissolved organic matter (CDOM) and turbidity are
important factors related to water clarity in the tidal rivers. However, eelgrass was
mapped in significant quantities in the tidal rivers in 1948 (DES. 20 12 at 14). If
"naturally occurring CDOM and turbidity" were the only factors controlling transparency
(and presumably eelgrass survival) in the rivers. it would not have been possible for
eelgrass to have existed in these areas at all.

2.C " (c) regulating TN in the tidal rivers will not result in any demonstrable improvement
in transparency or allow for eelgrass re-establishment."?

DES Response:

The assumption that regulating TN will not have any "demonstrable improvement in
transparency or allow for eelgrass re-establishment" is a conclusion that is predicated on
the assumption that the only way that nitrogen affects eelgrass is through phytoplankton
blooms that cause shading. In fact, there are several other ways that excess nitrogen can
affect eelgrass (see explanation in response to Claim # 1).

4 Citation listed as "Trowbridge depo sition - July I I , 2012" (no page numbers provided) . The relevant section of the
deposition transcript is pp. 421-434 . The following graph s'were discussed in this section: Short Exhibit 18. Short
Exhibit 2 1, and Short Exhib it 22.
5 Same ci tation as previous.
6 Same citat ion as previous.
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In response to similar co mments from the GBMC on the 201 2 Consolidated Assessme nt
and Listing Methodology, DES showed that TN acco unts for 27% of the variability in
light attenuation (see Figu re 2) in the tidal rivers and prov ided the following explanat ion:

"The impairments f or light attenuation (" transpa rencyITN-based listings ")
cannot be deleted f rom the 303(d) list because light attenuation is a good
indicator ofeelgrass survival and there is a statistically significant relationship
between light attenuation and total nitrogen in the estuary. The Great Bay
Municipal Coalition has argued that light attenuation is naturally occurring and
unrela ted to nit rogen, especially in the tidal rivers. In the N.H. Surface Water
Quality Regulations, "naturally occ urring " means conditions which exist in the
absence ofhuman influences (Env -Wq 1702.29). Figure 2a shows that light
attenuation and total nitrogen have statis tically significant relationships in the
estuary, including in the tidal rivers (Figure 2b). Total nitrogen concentrations
are a strong indicator of human influ ence. Theref ore, given the relationship
between light attenuation and total nit rogen in the estuary, including in the tidal
rivers, it cannot be j ustified that light attenuation is "naturally occurring " nor
can it be j ustified that light attenuation is unrelated to nitrogen concentrations. "
(DES, 20 12b at 8)

It must also be recogni zed that eelgrass has been present in New Hampshire' s tidal rivers
in recent times. The fact that eelgrass has been detec ted in the tida l portions of the
W innicut, Lamprey, Oy ster, Bellamy, and Upper Piscataqua Rivers in recent years (i.c.,
since 1981 when the first modern comprehensive mappi ng was conducted) demonstrates
that it should be possible to restore eelgrass in these areas (DES, 20 12 at 14).
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Claim #3

" G r ea t Bay itself is generally not a transparency limi ted system because eelgrass
populations receive sufficient light during the tidal cycle. " ?

DES Response:

DES assumes that the term "transparency limited" in the claim was intended to mean that
the clarity of the wate r is not the limiting factor for eelgrass survival. DES agrees that one
of the reasons why eelgrass still exists in Great Bay proper is the expos ure of eel grass
plants to direct sunligh t duri ng low tide. However, water clarity is not the only way in
which nitrogen affects eelgrass (see response to Claim # 1). Therefore, the claim that
Great Bay proper is not transparency limited does not mean that nitrogen does not affect
ee lgrass in the Great Bay proper.

In response to similar comments from the GBMC on the 2012 Consolidated Assessment
and Listing Methodology, DES provided the following explanation of why water clarity
is still important even in shallow areas:

"The dominant mechanism by which nitrogen affects eelgrass is different in
different parts of the Great Bay Estuary and can vary over time. Light
attenuation, a general measure of water clarity, is a good indicator of the
presence or absence ofeelgrass especially in the deeper areas of the estuary.
Subtidal eelgrass beds in these areas need clear water to transmit light to the
growing depths. In shallower areas, overgrowth and smothering by macroalgae
and/or cellular disruption may be the immediate cause ofeelgrass loss. However,
even in shallow areas, light attenuation is still an important contributing fa ctor
for eelgrass viability because sufficient light is a requirement for plant survival in
all areas. " (DES, 20 12b at 8)

7 Citation listed as 'trowbridge deposition - June 2 1, 20 12 and Short deposition - May 14, 2012. as discussed in
numerous emails between DES, EPA. and Dr. Short" (no page numbers listed). The relevant section of the transcript
appear s to be pp. 177- t78. Transcript pp. 360-364 from the July II, 20 12 deposition also appear to be relevant.
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Cla im #4

4.A "A large increase in rainfall and major floods occurring from 2006-2008 (a natural
condition) could be the primary cause of significant eelgrass declines that occurred in
Great Bay during that period du e to salinity changes, increased turbidity and increased
colored dissolved organic matter (CDOM )." s

DES Response:

The actual data for eelgrass in the Great Bay do not support this claim (see Figure 3). The
data show a steady decline over time with the 2006-2008 years falling slightly below the
regression line and the last three years unchanged and slightly above the line. The odds of
this trend occurring by chance are less than I in 15,000, which, for such a comp licated
ecosystem, demonstrates a very robust trend. Eelgrass cover in the entire estuary is still
35% below its extent in 1996 (PREP, 20 12 at (26). It is not "rebounding". Even if the
2006-2008 years were disregarded, there would still be a statistically significant declining
trend in eelgrass since 1990. Finally, it is not possible that heavy rainfalls in 2006-2008
co uld have caused the eelgrass declines that were evident in 2005 when DES initiated the
study of nitrogen in the Great Bay.

DES agrees that changes in eDaM (colored dissolved organic matter), turbidi ty, and
salinity during floods can affect eelgrass . However, another exp lanation for the worse
conditions during heavy rainfall years is tha t more nitrogen is delivered from the
watershed during those years as shown by Figure 4. eDOM itself is organic matter
typically exported from wetlands in the watershed. Organic matter necessarily contains a
certain fraction of nitrogen. Therefore, e DOM is not an independent parameter from
nit rogen. Moreover, de livery of nitrogen from human sources in the watershed is not a
"natural process".

4.B " DES failed to assess the importance of th ese events in triggeri ng the eelgrass decline in
the sys tem despite the obvious temporal corrclatlon.?"

DES Response:

DES protocols for assessing eelgrass popul ations for the 303d report use eelgrass data
from all years and look at trends over the full period of record and averages from the
most recent three years (DES, 2012 at 67) . Multiple years are used to make assessments
to account for year-to-yea r variability in weather arid other factors. It is not clear what is
meant by the statement: "DES failed to assess the importance of these events" . As stated
above, even if the presumed wet years of 2006-200 8 were disregarded , there would still
be a statistically significant dec lining trend in eelgrass since 1990.

II The ci tation for (his claim is "Trowbridge deposition - July I I, 20 12'" (no page numbers provided) and "charts:
eDOM c hanges fro m 2004-20 10 and eelgrass changes with freshwater inputs" , The relevant sections of the
deposition transcri pt are likely pp. 38 1-384.
<J Same citat ion as previous.
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The attachments to the Jul y 20. 20 12 letter supporting these claims contain invalid data
and are. therefore. incorrect. The GBM C figure show ing eelgrass cover versus
precipita tion shows nearly 2,000 acres of eelgrass in Great Bay in 20 10 and no data for
2011 (see Figure 5). The correc t values are 1,722 and 1,623 acres for 2010 and 2011 ,
respectively. Despite repeated reports pro vided by DES and PREP to the GBMC
transmitti ng the correct eelgrass data for 2010, the GBMC continues to use the wrong
numbers for eelgrass in the Great Bay. In addition to using the incorrect eelgrass data, the
figure presented by the GBMC showing e DOM measurements at the Great Bay Buoy is
based on unverified, raw data that have not been quality assured by the UNH researchers.
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Claim #5

"T he various DESIPREP ana lyses that confirmed (a) TN increases did not cause changes in
transparency, algal levels or DO and (b) a "ca use and effect" relationship between TN and
transparencylDO did not exist, were excluded from the technical information presented in
the 2009 numeric nutrient criteria document and, therefore, were never presented to EPA's
internal peer revi ew panel.':"

DES Response:

Estuaries are very complicated environments. Consequent ly, the DES study of the
impacts of nutrients in the estuary considered multiple approaches and evolved over four
years. Some of the initial analyses done by DES at the beginning of the five years of
research between 2005 and 2009 failed to show simple relationships between nitrogen
and transparency, phytoplankton, or dissolved oxygen. However, these analyses did not
prove that relationships between these parameters did not exist. The initial methods and
dataset s used were simply inadequate for the task. Therefore, the analyses that the GBMC
uses to demonstrate the absence of cause-and-effect relationships, do not prove anything.

For the final report in 2009 (DES, 2009), DES ultimately adopted an approac h that used
long-term averages to take into account delays in the biological response and nonlinear
feedback in the compl icated estuarine system. Published papers by Burkholder et al.
(2007) and Li et al. (2008) demonstrate that eelgrass loss and algae blooms are not
expected to directly follow nitrogen concentrations and that plots of monthly data will not
illustrate relationships in estuaries. The approach used by DES in the final report was
able to illustrate the underlying relationships between nutrients and their effects. The
initial analyses that had not been effective were not included in the final report, as was
appropriate.

After the 2009 report was completed, DES continued to refine the methods for analyzing
data. In response to comments by the GBMC, DES demon strated that the relationships
between TN and chlorophyll-a and transparency were independ ent of salinity effects (see
Figure 6). This result confirmed that the approach taken by DES in the 2009 report to
aggregate data from different parts of the estuary, with different salinities, was
appropriate.

Finally, the GBMC claims that the 2009 DES report was reviewed by "EPA' s internal
peer review panel". This is not correct. The peer review of the 2009 report was
performed by two independent university professors, not a panel of EPA empl oyees. The
two professors who conducted the peer review are widely recognized as being among the
top estuarine researchers in the world .

10 The citation is listed as "T rowbridge deposition - Jul y I I. 201 2" (no page numbers provided). The relevant
section of the transcript appears to be pp. 436-440. This topic was also discussed on June 21. 2012 as recorded on
pp. 232-241.
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Claim #6

6.A " Dissolved nutrient concentrations have now returned to 1970-1980 levels. This
dramatic change in ambient DIN levels appears to be the result of reduced rainfall and
increased eelgrass growth."!'

DES Response:

DES agrees that average annual DIN concentrations at Adams Point have decreased in
the last few years and are similar to concentrations measured in the 1970s, However, as
discussed previously, DIN is an inferior indicator of nitrogen pollution compared to TN
because DIN is a subset of TN that is the most reactive in the environ ment. DIN does not
include nitrogen that is incorporated into plants and organic matter. DIN concentrati ons
in the water can be very low during periods of high plant growth because the DIN is
pulled out of the water and incorporated into phytoplankton, macroalgae, and other
plants. TN concentrations in the Great Bay have been measured since 2003. There are no
known measurements of TN taken in the 1970s, 1980s, or the 1990s. For the TN data that
exist, starting in 2003 and continuing through 20 II , there has been no trend in TN at
Adams Point (Figure 7). The average TN concentration in 2009-2011 is only 14% lower
than in 2006-2008, which is most logically explained by reduced nitrogen loads as a
result of more normal rainfall amounts during this period (PREP, 2012 at 30).

While Adams Point is a good location for monitoring, trends at this site do not
necessarily reflect changes throughout the estuary. Complex interactions at this location
add variab ility to the dataset. At Chapmans Landing, which is close to nitrogen sources in
the Squam scott River, there are increasing trends for nitrate--nitrite, total dissolved
nitrogen, and total nitrogen (PREP, 2012 at 35).

6.B "These results indicate that natural processes were primarily controlling eelgrass
populations and variations in nitrogen levels in the system.,,12

DES Response:

Since the first part of this claim is not correct, as noted above, this conclusion is not
supported. Moreover, the DIN data cited by the GBMC show a long-term increasing
trend. The long-term trend for eelgrass is downward, even if the heavy rainfall years were
disregarded. Macroalgae abundance is increasing in the estuary, as GBMC consultants
have already acknowledged (Peschel 2012 at I). These facts do not support the
conclusion that "natural processes" are the sole factors affecting nitrogen levels and
eelgrass populations in the estuary.

II The citation listed for the first sentence are chartsfrom the PREP 2013 State of the Estuaries report (draft).
I:! No citation provided.
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Exhibits

Figure 1: Monthly Average TN and DIN Concentrations at Adams Point in Great Bay
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Figure 2: Statistically-significant relationships between light attenuation and total nitrogen
conce ntrations in the Great Bay Estuary
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Figure 3: Eelgrass cover in the Great Bay proper
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Figure 4: Nitrogen loads to the Great Bay Estuary
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Figure 5
(a) Ee lg rass Co ver in the whole G reat Bay Estuary, incl ud ing Great Bay, Li ttle Bay,
Pi scataqua Ri ver, Little Harbor, and Ports mouth Harbor
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Figure 6
(a) Frequency of Phytop lankton Blooms at Different Total nitrogen Concentrations (for all
samples and for samples in each salinity category)
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Figure 7:
(a) Total nitrogen concentrations at Adams Point in Great Bay
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