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From: John Hall

To: "Perkins.Stephen@epamail.epa.gov”; "Dan Arsenault (Arsenault.Dan@epamail.epa.gov)"”; Ellen Gilinsky
<Gilinsky.Ellen@epamail.epa.gov> (Gilinsky.Ellen@epamail.epa.gov)
Cc: "Ted.Diers@des.nh.gov"; "Peter H. Rice"; dean_peschel@yahoo.com; "Jennifer Perry"; Sean Greig

(sareig@newmarketnh.gov); Drew Serell; Dana Bisbee; jpeltonen@sheehan.com; Robert R. Lucic; E Tupper
Kinder (ekinder@NKMLawyers.com); "David Green (david.green@rochesternh.net)"; "Gallagher. Thomas
(Thomas.Gallagher@hdrinc.com)"”; "Mancilla, Cristhian"

Subject: RE: Supplemental Comments by the Great Bay Municipal Coalition re: Draft NPDES Permit No. NH0101311 for
the City of Dover, NH; Town of Exeter, NH, NPDES Permit No. NH0100871; Town of Newmarket, NH, NPDES
Permit No. NH0100196

Date: Wednesday, August 15, 2012 6:16:59 PM
Attachments: Exhibit 31.pdf

Exhibit 32.pdf

Two additional PREP TAC studies confirming nitrogen changes did not cause system impairments as
referenced in the correspondence below.

John

John C. Hall

Hall & Associates — Note new address:
1620 | Street, NW, Suite 701
Washington, DC 20006

Phone: 202-463-1166

Fax: 202-463-4207

E-Mail: jhall@hall-associates.com

The information contained in this e-mail is confidential and intended only for use by the individual or entity named. If the
reader of this message is not the intended recipient, or the employee or agent responsible to deliver to the intended
recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited.
If you have received this communication in error, please immediately notify us by replying to this e-mail and destroying the
original e-mail and any attachments thereto.

From: John Hall

Sent: Wednesday, August 15, 2012 6:13 PM

To: Perkins.Stephen@epamail.epa.gov; Dan Arsenault (Arsenault.Dan@epamail.epa.gov); Ellen Gilinsky
<Gilinsky.Ellen@epamail.epa.gov> (Gilinsky.Ellen@epamail.epa.gov)

Cc: Ted.Diers@des.nh.gov; 'Peter H. Rice'; dean_peschel@yahoo.com; 'Jennifer Perry'; Sean Greig
(sgreig@newmarketnh.gov); Drew Serell; Dana Bisbee; jpeltonen@sheehan.com; Robert R. Lucic; E
Tupper Kinder (ekinder@NKMLawyers.com); 'David Green (david.green@rochesternh.net)’; ‘Gallagher,
Thomas (Thomas.Gallagher@hdrinc.com)’; ‘Mancilla, Cristhian’

Subject: RE: Supplemental Comments by the Great Bay Municipal Coalition re: Draft NPDES Permit No.
NHO0101311 for the City of Dover, NH; Town of Exeter, NH, NPDES Permit No. NH0100871; Town of
Newmarket, NH, NPDES Permit No. NH0100196

Dear Stephen:

These additional/supplemental comments regarding the above referenced permits are submitted on
behalf of the Great Bay Municipal Coalition. These comments are based on information not
available at the time the permit comment periods closed and therefore constitute timely comments
pursuant to applicable NPDES rules and norms of administrative law.
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Information Presented to EPA Headquarters Regarding the Proposed Permit Actions

As you are aware, since the publication of the draft NPDES permits for the above referenced
facilities the affected communities requested intervention by EPA Headquarters regarding review of
the scientific basis for the Region’s proposed actions. The Region was copied on that
correspondence and, to our knowledge, has received copies of all other information submitted in
this context. If that has not occurred, please let us know and copies will be provided. Much of the
information used to support that filing was based on documents released by NHDES pursuant to
discovery requests which illuminated several documents previously released by EPA Region | under
FOIA. These documents and the sworn testimony of several DES officials (Paul Currier and Philip
Trowbridge) have further confirmed that there was not a defensible scientific basis for the Region’s
proposed permit actions. Information presented to the House Oversight Committee in June
indicated that the Region’s actions with respect to nutrient limitations and impairment designations
were heavily influenced by threats of suit by CLF, rather than by a thorough assessment of the
available scientific information. Under discovery, it was also revealed that numerous study results
had been presented to both EPA and CLF showing (1) nutrient changes had not caused increased
algal growth in the system, (2) system transparency was not significantly impacted by algal growth
and (3) transparency had not apparently changed over the period of 1990 -2005 when concerns
over eelgrass population changes were being raised by CLF and EPA. These studies concluded that
the typical paradigm: increasing nutrients result in increased algal growth causing reduced
transparency and eelgrass loss - was not applicable to the Great Bay system. This information and
the supporting research (attached herein) were excluded from subsequent DES and EPA analyses
and internal peer reviews that claimed “weight of evidence” supported the need to greatly reduce
TN levels to protect eelgrass via improved transparency. The information derived under deposition
also confirmed that the Region was not properly applying the state’s existing narrative standard as
the underlying information (e.g., 2009 Numeric Criteria) did not provide a cause and effect
demonstration that nitrogen actually caused the decline in eelgrass or cultural eutrophication
adversely impacting designated uses. Mr. Currier and Mr. Trowbridge both acknowledged that the
existing state law required such a demonstration to find nutrients were causing narrative criteria
violations and the 2009 document did not accomplish this requirement.

As noted above, this information was not readily available in the permit record or as part of EPA’s
earlier FOIA response. Moreover, the supplemental information is being actively considered by EPA
Headquarters with regard to the proposed permit actions. Therefore, this correspondence, the
referenced deposition testimony and all the supporting documentation should be considered as
supplemental comments and supporting information with regard to the comments already provided
to EPA Region | within the original comment period. The specific correspondence that we request to
be incorporated as supplemental comments include:

1. May 4, 2012 letter to Administrator Jackson and Inspector General Arthur Elkins including
all exhibits

2. Materials presented to EPA Headquarters as part of the June 28, 2012 meeting (which the
Region attended by phone)

3. Follow up correspondence from the Mayors of Portsmouth and Dover to Ellen Gilinsky
dated June 29, 2012



4. Follow up letter and emails (with exhibits) from John Hall to Ellen Gilinsky regarding the
prior studies and current data showing nitrogen is not documented to be responsible for
changes in eelgrass populations dated July 13, 2012 and August 2, 2012.

5. Testimony submitted by the Coalition representatives to the House Oversight Committee in
advance of the June 4, 2012 hearing, supplemental comments (with attachments) submitted
to the Committee on June 8, 2012 and the Committee Report issued in advance of the
hearing.

As noted in our correspondence to Ms. Gilinsky, we are currently in the process of gathering all of
the final deposition excerpts that are applicable to the recent correspondence sent to EPA (including
documents provided on the day of the depositions). Those deposition excerpts will be provided to
the Region by the end of next week with a specific explanation as to their applicability to the permit
decisions that extensively relied on the prior DES studies and documents.

Other Deposition Highlights Applicable to EPA Decision Making

In addition to this information, as you are aware, EPA Region | was relying on Dr. Short to conclude
that TN was the cause of eelgrass declines. The Region was copied on all of the correspondence
between the Coalition and Dr. Short which confirmed that he had no objective scientific basis for his
various claims that TN caused the decline of eelgrass in the Great Bay estuary, he conducted no
specific studies on the causes of changing eelgrass populations in the Great Bay estuary to support
such claims and under deposition he admitted these positions were based on his personal opinion.

This compilation of correspondence, in EPA’s possession, is also to be included as part of the permit
comment record for these facilities given the Region’s acknowledged reliance on Dr. Short’s

representations in developing the NPDES permits. These correspondence indicate that the Region’s
reliance on Dr. Short is not well founded.

Perhaps of greater significance, Dr. Short also acknowledged under oath that 1) Great Bay itself is
not a transparency limited system, 2) the Squamscott/Lamprey Rivers are not suitable for eelgrass
restoration, 3) he never advised on the ability to achieve better water clarity in these rivers and 4)
he never recommended applying a 0.3 mg/I TN standard in these rivers to ensure eelgrass
restoration. There had been considerable correspondence between EPA and DES on these topics,
given EPA’s primary role in providing technical assistance on nutrient criteria development which
was excluded from both the permit record and the 2009 Criteria document. Nonetheless, Mr.
Trowbridge confirmed that application of the 2009 draft criteria in the tidal rivers would not likely
restore eelgrass due to other natural factors currently limiting transparency (CDOM and turbidity)
and TN reduction would not materially improve those transparency levels. Therefore, the Region’s
application of the 0.3 mg/I TN criterion as required to attain the existing state narrative standard for
nutrients and to allow eelgrass restoration in the tidal rivers and Great Bay not only lacks a credible
scientific basis, its ecological need is actually refuted by the very “experts” who worked to derive
those draft criteria. This information also confirms that there is no “eelgrass impairment” in the
upper tidal rivers even though current eelgrass levels are below historical levels. The existing natural
condition prevents eelgrass restoration and, as acknowledged by Mr. Trowbridge, natural conditions
do not constitute impairment or a violation of narrative standards. Thus, EPA has no basis to claim
any type of TN induced narrative criteria violation with respect to eelgrass in the upper tidal rivers



where these facilities discharge. Please note that the depositions also discussed that macroalgae
growth is not apparently impairing eelgrass resources/recovery in Great Bay or Little Bay proper and
there is no documented macroalgae concern in the tidal rivers. Therefore, the mere presence of
macroalgae growth in the intertidal zone of Great Bay is not documented to be causing narrative
criteria violations either. EPA’s regulatory assumptions to the contrary are, therefore, not legally or
technically defensible.

New Information from PREP

New information released by PREP, discussed in the August 2, 2012 email to Ms. Gilinsky, confirms
that TN and, more importantly TIN levels have dropped dramatically in the estuary since 2008, and
are now equivalent to 1980’s levels. The current TIN levels are now well below those that existed in
the estuary when eelgrass populations thrived throughout 1990-2005. Given this information, all of
the load reduction analyses relied upon by the Region to assert that major point source TN
decreases were needed to attain a protective level of water quality are misplaced. This change in
TIN levels appears to be a function of more moderate rainfall conditions that occurred over the past
three years (2005-2008 being the wettest four years in the past 100 years) and rebounding eelgrass
populations. Please note that the 2009-2011 period was NOT a very low flow period — it simply
returned to the range of more typical rainfall and tributary flows. Our analysis of eelgrass response
in Great Bay to increased freshwater flow (which would be expected to have a cause and effect
relationship since salinity is altered) indicates that eelgrass populations in Great Bay are directly
impacted by the level of freshwater entering the system, but not transparency. (See attachments —
eelgrass versus 3 year moving average spring flows; transparency changes buoy data 2004-2008).
Mr. Trowbridge acknowledged that the major flooding and rainfall events occurring in 2006 could
have been the cause of the rapid eelgrass decline at that time. Moreover, the extreme flow
conditions occurring in 2006 did have a dramatic effect on estuary wide water quality — as evidenced
by the attached analysis of CDOM influencing system transparency levels. Nonetheless, in 2007-
2008 when transparency rebounded to pre-2006 conditions (and better) eelgrass acreage did not
change materially (as reported by Dr. Short). Please also note that May-July (and long term average)
transparency levels in Great Bay (2004 to 2005) were well below the 22% incident light target used
to derive the 2009 Numeric Criteria used by EPA in calculating the draft permit effluent limits,
though eelgrass acreage was considered acceptable and the estuary was not considered impaired
for eelgrass at that time. Thus, this multi-year data set, which is among the most detailed for the
estuary, also does not appear to support a transparency theory for Great Bay, consistent with state
expert testimony discussed earlier. This is the same conclusion was also reached by Dr. Morrison in
his detailed 2008 report on factors influencing transparency in the Great Bay system.

Finally, it is noteworthy that eelgrass populations are continuing to rebound in both Great Bay and
Little Bay since 2008. We have just received additional verbal reports from oyster farmers that
eelgrass are growing throughout Little Bay (previously reported by Dr. Short to contain no eelgrass in
2010). Based on the 2011 survey, Little Bay now has more eelgrass growing than existed in 1996
when Great Bay reached a maximum of 2495 acres. Thus, it is inconceivable that such a recovery
would be occurring if existing TN levels, transparency or macroalgae were preventing eelgrass
growth as claimed by the draft permits. We also understand that eelgrass acreage in Great Bay
continues to increase and may now be back to levels that are considered unimpaired. These



conditions should be confirmed by the most recent eelgrass survey recently conducted by Dr. Short.

Based on this supplemental information, imposition of stringent TN reduction requirements under
the theory that it is necessary to allow eelgrass restoration in the tidal rivers or Great Bay is not
supportable, nor is any claim that nitrogen levels are somehow precluding eelgrass growth in either
the tidal rivers or Great Bay/Little Bay. Since the permits are premised on these mistaken theories,
they need to be withdrawn. In closing, the Coalition continues to be interested in a dialogue that is
based on a review of the relevant site-specific information regarding the actual factors influencing
system water quality dynamics, eelgrass populations and nutrient effects.

We look forward to the Region’s consideration of this information.

John

John C. Hall

Hall & Associates — Note new address:
1620 | Street, NW, Suite 701
Washington, DC 20006

Phone: 202-463-1166

Fax: 202-463-4207

E-Mail: jhall@hall-associates.com

The information contained in this e-mail is confidential and intended only for use by the individual or entity named. If the
reader of this message is not the intended recipient, or the employee or agent responsible to deliver to the intended
recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited.
If you have received this communication in error, please immediately notify us by replying to this e-mail and destroying the
original e-mail and any attachments thereto.
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Dissolved Inorganic Nitrogen at Adams Point at Low Tide
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Chlorophyll-a at Adams Point at Low Tide
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Great Bay and Upper Piscataqua River Estuary
Total Nitrogen Loads in tons N per year
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Number of Summer Season Days in 2002-2004
with Daily Average Dissolved Oxygen <75%
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Eelgrass Distribution
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Trends in Eelgrass Biomass

Eelgrass biomass in Great Bay (1992-2003)
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Summary of Light Availability and
Light Attenuation Factors for the
Great Bay Estuary

Phil Trowbridge, P.E.
NHEP Coastal Scientist
February 14, 2007

Water Quality Target

» Eelgrass viability is the target for numeric
nutrient criteria development
» Factors affecting eelgrass
— Light through water (water quality)
— Light to leaf (epiphytes, macroalgae)
— Disease

Focus on light through water as a first step
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Measured Bulk Light Attenuation
Through Water in Great Bay
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Total Suspended Solids (mg/L) Fraction of solids thatis
organic matter

Median Values
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TSS Trends at Adams Point
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pidity Trends in Great Bay

Turbidity - Percent of measurements >25 NTU
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Turbidity Trends

Turbidity - Percent of measurements >25 NTU
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Colered Dissolved Organic Matter

CDOM is
inversely related
to salinity
because it is
loaded with
freshwater and is
conservatively
diluted by
seawater.
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Kd vs Chlorophyll-a Kd vs TSS Kd vs Salinity (CDOM)
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CDOM Observations

* CDOM accounts for ~50% of the light
attenuation in Great Bay.

* Light attenuation by CDOM is a more
complicated process than the “nitrogen >
phytoplankton > shading model” (Roulet and
Moore, 2006, Nature).

* Need changes to buoy instrumentation to
build better regression equations.

Factors Influencing Water Quality

» Nutrient concentrations / limiting nutrients
* Nutrient loads
 Suspended sediment loads
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Concentration (mg/L)
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Great Bay and Upper Piscataqua River Estuary
Total Nitrogen Loads in tons N per year

VWWTFs, 373 37,
34.0%

Groundw ater,
19 30, 1.8%

Atmospheric, 27.90,
2.5%

NPS Direct
Discharge, 135 70,
12 4%

Nin

Feed/Crops,

5%
Nin Fertilizer,
20%

Nin Atm
Deposition
40%

Total N load
1,097 tons/yr
1.1 tonsl/yr/sq. mile

7 Ib/personlyr

540 59,
49 3%

Data Source: NHEP

Nin Food
35%

From:
Driscoll et al.
{2003)
Bioscience

13



Nitrogen Yield (kg/halyr)
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TSS Load (Ib/day)

TSS Yield (ton/sq milelyr)

Sediment Loads from GB Tributaries (2002-2005)
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TSS Load (Ib/day)
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The WWTF loads are all much smaller than the river loads.



New Hampshire Entuaries Project

Observations

Measured Kd values accurately predict eelgrass
presence/absence.

The best predictor of Kd was CDOM (salinity).
Obvious water quality trends were not apparent.
Phosphorus is the limiting nutrient during winter-
spring. Nitrogen is the limiting nutrient in summer-
fall.

Sediment yields were highest for the Oyster River
watershed.

Questions

If CDOM is the major factor in attenuation,
how is it related to nutrients and human
processes in the watersheds?

Is epiphytic growth on eelgrass a significant
factor?

How do you deal with the probable effects of
macroalgae?!

Are sediment loads relevant?
Where do we go from here?




EXHIBIT- 15







Supplemental Comments of the Great Bay Municipal Coalition

The following information, not previously available at the time permit comments were due, is
hereby submitted in response to the proposed draft NPDES permits for the cities of Dover,
Exeter and Newmarket. As discussed below, this new information demonstrates that the
proposed stringent nitrogen limitations are not scientifically justified and fail to reflect applicable
state narrative standards that were purported to be the basis for developing the draft permits.
Given this new information, most based on sworn testimony, the need for stringent nitrogen
limitations is not legally or technically justified. Consequently, the proposed permits should be
withdrawn.

1. Use of the Draft 2009 Criteria Did Not Implement Existing State Narrative Criteria or
Demonstrate Narrative Criteria Violations Existed.

Currently, the only duly promulgated New Hampshire water quality criteria addressing
nutrients in estuaries are found at Env-Wq 1703.14(b), which states:

Class B waters shall contain no phosphorus or nitrogen in such concentrations that would
impair any existing or designated uses, unless naturally occurring. (emphasis supplied).
The regulations continue:

Existing discharges containing either phosphorus or nitrogen which encourage cultural
eutrophication shall be treated ... to ensure attainment and maintenance of water quality
standards. Env-Wq 1703.14(c).

“Cultural eutrophication” is defined as “human-induced addition of wastes containing
nutrients to surface waters which results in excessive plant growth and/or a decrease in
dissolved oxygen.” Env-Wq 1702.15.

DES also has a narrative standard regarding “aquatic community integrity,” which indicates,
in relevant part, that “differences from naturally occurring conditions shall be limited to non-
detrimental differences in community structure and function.” Env-Wq 1703.19(b).

The key evidentiary component of the narrative nutrient criterion is that a violation is only
found when it is demonstrated that nutrients are causing the impairment (e.g., “in such
concentrations that would impair”; “human-induced addition of ... nutrients ... which results
in”’). As discussed below, this essentially requires a “cause and effect” demonstration to find
a violation of the narrative criteria. In issuing the draft permits, EPA indicated that it was
relying on the states existing narrative criteria as the basis for (1) finding nutrients were the
cause of impairments and (2) using the 2009 Numeric Nutrient Criteria as a “narrative
translator.” Our prior comments noted that to claim a nutrient limitation is necessary to
eliminate use impairments and protect ecological resources under the state’s narrative
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standard, EPA must first demonstrate that the nutrient at issue (nitrogen) caused the
impairment, otherwise defined as “cultural eutrophication” (excessive algal growth causing
impairment such as DO violations — Env-Wq 1702.15) under state law. Moreover, any
“narrative translator” must be based on a system-specific defined ‘“cause and effect”
relationship showing the nutrients have caused such “cultural eutrophication.” The permit
action is premised on the assumption that the waters are nutrient impaired, which itself was
based on application of the 2009 Criteria in the Section 303(d) process. The Coalition noted
that because the 2009 Criteria, at best, demonstrated a correlation and did not prove causation
(and was not based on a demonstrated site-specific causal relationship for Great Bay estuary),
such criteria could not be used as a proper “narrative translator” or as a scientifically
defensible basis for demonstrating that the waters were actually nutrient impaired in violation
of the narrative criteria. Moreover, it was further noted that algal levels had not changed
despite the claimed increase in DIN levels in the system. (State of Estuaries Reports 2000,
2003, 2006 and 2009) Thus, there was no indication that “cultural eutrophication” has
occurred as a result of the alleged changing DIN levels and thus no evidence of narrative
criteria violations. The data evaluation for the 2012 SOE also confirmed no significant
change in algal levels in 40 years despite a 60 percent increase then 40% decrease in
inorganic nitrogen levels. (Exh.1- Long term average nutrient and algal levels at Adams
Point)

a) Deposition Testimony Confirm No Cause and Effect Demonstration

Mr. Paul Currier of DES confirmed that any claim of narrative criteria violations requires a
documented causal relationship between nutrients and excessive plant growth adversely
impacting designated uses (See Currier Dep. at 18, 19, 134)". Both Mr. Trowbridge and Mr.
Currier confirmed that the 2009 Criteria is not based on a demonstrated causal relationship
for either transparency or DO. (See, Currier Dep. at 77, 80, 147; Trowbridge Dep. at 413-
416, 445-446; Short Dep. at 173-175) The relationships were only correlations — a fact EPA
itself knew in 2008. (Trowbridge Dep. Exh. 88) Thus, the 2009 Numeric Nutrient Criteria,
cannot be a proper translator of the existing narrative criteria, as a correlation does not
establish that a causal relationship exists and the narrative criteria requires a causal
demonstration. Id. Moreover, both Mr. Currier and Mr. Trowbridge noted that merely
exceeding values contained in the 2009 Criteria does not provide a demonstration that a
narrative violation exists. (Currier Dep. at 80; Trowbridge Dep. at 332-333) Thus, in
designating the waters nutrient impaired in 2009 and thereafter, DES had made this
presumption which is now admitted to be insufficient to actually declare those waters as
nutrient impaired or to calculate permit requirements to meet narrative standards.

! Full copies of the Currier, Short and Trowbridge Depositions, plus exhibits have been provided to EPA by the
Coalition’s local counsel. Due to the voluminous nature of those documents they are not being resubmitted with
these comments.



Based on these sworn acknowledgements on how state law is intended to operate, it was
improper for EPA to presume that the exceeding the 2009 Criteria levels will or has caused
eelgrass or DO impairment anywhere in the system. It was equally improper for EPA to
presume that attaining compliance with the numeric values contained in the draft 2009
Numeric Criteria document, was necessary to avoid violating the state’s narrative criteria.
Finally, it was also improper to presume that, the 2009 Criteria accurately reflected the level
of scientific demonstration required by the existing narrative standard to designate waters as
nutrient impaired. In short, the 2009 Criteria reflected a series of unproven assumptions on
conditions that may occur in estuaries but are not proven to be occurring in Great Bay
estuary. Such speculation is not a basis for narrative criteria implementation and does not
constitute “weight of evidence” that nutrients have triggered narrative criteria violations as
assumed in EPA’s proposed permitting action.

b) Auvailable DES Analyses Confirmed No Narrative Criteria Violation Existed

EPA’s permit action is premised on the assumption that nitrogen has caused narrative criteria
violations and major nutrient levels are necessary to restore this system. These presumptions
are also in error. There is no nitrogen-related eelgrass impairment demonstrated by any of
the available site-specific data for this system. Mr. Trowbridge indicated that his prior
research confirmed that nitrogen was not causing adverse water quality in Great Bay estuary.
(See, Dep. Exh., 31, 32, 71 and 72) In particular, the following “findings” resulted from
these data assessments and analyses:

e Nitrogen increased but algal levels did not change in the system.

e Algal levels are a minor component influencing system transparency; turbidity and
color are the most important factors;

e There is no indication that transparency changed from 1990 through 2007 during the
period of nutrient concentration increases.

EPA had been provided with these results via PREP and NHEP, but chose not to include
them in rendering a determination that nitrogen reduction was required to address a narrative
criteria violation associated with “transparency” and restore eelgrass populations. Mr.
Trowbridge presented EPA with a PowerPoint review of his analyses confirming no such
TN-algal-transparency connection existed for the Great Bay estuary in March 2008. Mr.
Trowbridge acknowledged the assessment presented was accurate. Therefore, the subsequent
“weight of evidence” analysis performed by EPA and DES in support of nutrient reduction
that ignored these critical findings was deficient and entirely misplaced.” Elevated levels of

> It is apparent that both the state and EPA knew that these numeric criteria were based on confounded
correlations that did not show TN caused the claimed changes in either transparency or DO (See Exh. 71, 72
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TN can, but do not necessarily cause transparency impairments by stimulating excessive
algal growth indicated by elevated chlorophyll-a concentrations. In the case of Great Bay,
while TN increased 59% since 1980 through 2008, there was no corresponding increase in
algal growth (Exh. 1 and Trowbridge Dep. 121-127). Accordingly, cultural eutrophication
(i.e., documented negative impacts on uses due to excessive nutrient inputs), did not occur in
Great Bay or the Piscataqua River up to 2007 as confirmed by Mr. Trowbridge (See
Trowbridge Dep. at 326-328, 355-356, 433-434 and Currier 62-63, 69). Moreover, the 2007
transparency study completed by Morrison (Trowbridge, co-author) for Great Bay, concluded
transparency was sufficient to support eelgrass in Great Bay and Little Bay and therefore
other factors must be limiting eelgrass declines in the system. (Trowbridge Dep. at 235-
236). This critical finding was left out of the 2009 Criteria document (Trowbridge Dep. at
436-438).

The analysis of algal growth for Great Bay, Adams Point, recently released by Mr.
Trowbridge to the PREP Technical Advisory Committee, further confirms that no material
change in algal level occurred since 1970s, despite increasing then decreasing DIN levels.
(Exh. 1 - PREP 2012 Nutrient and Algal Charts for Adams Point) As no causal relationship
has been documented between TN and algal growth adversely impacting transparency or low
DO, there is no documented narrative criteria violation for nutrients (with no induced change,
there can be no “cultural eutrophication”). Therefore, EPA’s reliance on the impaired waters
listings (that in turn relied on the 2009 Criteria) was misplaced and all permit calculations
and requirements based on that impairment presumption are flawed. There is no
demonstrable causal relationship between TN/TIN and algal growth, eelgrass loss,
transparency decrease or minimum DO anywhere in the system. In summary, there are no
documented cases, anywhere in the estuary, where increased nutrient levels have (1) caused
eelgrass losses via any possible mechanism and (2) where transparency has been significantly
decreased due to increased algal growth stimulated by increased nutrient loadings. The data
and available studies (Jones, Pennock, HydroQual) do not show that algal growth is a
significant contributor to low DO that occurs in virtually every tidal river. Absent, such
information and a demonstration of a direct relationship to increased nutrient loadings, there
can be no claim that narrative criteria violations are caused by nutrients from POTWs or that
nutrient reduction will materially improve these conditions.

and 88 — Trowbridge Dep.). This admission paired with the absence of legitimate scientific evidence renders
the proposed TN criterion unsupportable as a narrative criterion implementation method. It also provides clear
evidence that EPA intentionally overlooked the relevant scientific information in asking DES to claim that
narrative criteria violations were caused by nutrient loads to the system. (Currier Dep. Exh. 34). Mr. Currier
noted in his deposition that the 2009 Criteria would have been pulled back if the peer reviewers had concluded
the analysis did not demonstrate cause and effect but was merely a correlation. (Currier Dep. at 147.) Thus,
this was a very material, intentional omission from the technical reports used by EPA to claim stringent TN
requirements are necessary.



2. Narrative Violation Related to Eelgrass Has Not Occurred in Tidal Rivers.

As noted in the prior comments and the regulatory citations listed above, changes in ecology
due to natural conditions do not constitute narrative criteria violations or system
impairments. EPA has proposed a transparency-based TN criterion be applied in the tidal
rivers of Great Bay for the purpose of restoring eelgrass in these areas. As noted earlier,
EPA assumed that algal growth had a major influence on transparency in the tidal rivers,
again relying on the 2009 Criteria document — rather than looking at the relevant site-specific
information for each of the tidal rivers. EPA claims this is necessary because eelgrass
historically existed in these areas. The Coalition presented data from the tidal rivers
confirming that TN negligibly impacts transparency and low tidal river transparency is a
naturally occurring condition due to turbidity and CDOM occurring in those waters (e.g.,
Squamscott, Lamprey and Upper Piscataqua Rivers). Therefore, it would be improper to
apply a TN criterion based on transparency, or to find any eelgrass impairment exists in such
waters. Where natural transparency limits eelgrass growth in the tidal rivers or the effect of
TN is negligible, there can be no “nutrient related” eelgrass/transparency” violation occurring
in these waters. Therefore, EPA’s application of the transparency-based TN criteria to set
permit limits for the various tidal river facilities was unsupported factually and unnecessary
to ensure compliance with the existing narrative standards.

Under deposition, Mr. Currier acknowledged that the mere historical presence of eelgrass in
an area is not a sufficient basis to regulate nutrients. (Currier Dep. at 130-131). He further
noted that it would be improper to apply the 2009 Numeric Nutrient Criteria to protect
eelgrass if the data confirmed other factors were limiting eelgrass propagation. Id at 136-
137. Based on a review of the very data submitted by the Coalition in its permit comments
(Short Dep. Exh. 20-22), Mr. Trowbridge acknowledged that transparency is too poor in the
major tidal rivers (Squamscott, Lamprey, Upper Piscataqua) to support eelgrass growth, due
to the amount of color and turbidity present. (Trowbridge Dep. at 409-10, 421-428, 431-434).
He acknowledged that both factors are naturally occurring in the watersheds. Id. at 427-431.
With regard to the Exeter permit, Mr. Trowbridge agreed that reducing TN would have no
meaningful effect on improving transparency in this tidal river. Id. He acknowledged that
these available data not previously analyzed by DES in developing the 2009 Criteria
document shows that (1) the effect of algal growth on transparency is negligible (2) CDOM
and turbidity are the key factors controlling transparency in the tidal rivers system, (3)
CDOM and turbidity in the tidal rivers come from natural sources and are not caused by
nitrogen loadings and (4) regulating TN in the tidal rivers will not result in any demonstrable
improvement in transparency. These are precisely the type of data and finding that Mr.
Currier stated would obviate the need to achieve the recommendations contained in the 2009
Numeric Nutrient Criteria document. As such, imposition of the transparency-based TN



criterion by EPA to restore eelgrass in any of the tidal rivers is scientifically unsupported and
not demonstrated necessary to comply with the applicable narrative standards. Given this
testimony and the available data, there is no reasonable basis to impose nutrient reduction
measures to protect eelgrass populations that do not and cannot exist due to factors unrelated
to nutrients. It is per se unreasonable for EPA to seek to impose a TN criteria based on a
transparency target (Kd of 0.75/m) that cannot and will not be achieved in the tidal rivers due
to a host of factors unrelated to nutrient levels. Generally speaking, a State is the sole arbiter
of its own regulations. See United States Corp. v. Train, 556 F.2d 822, 837-39 (7th Cir.
1977) (Federal courts and agencies are without authority to review the validity of
requirements imposed under state law or in a state’s certification). Moreover, it is per se
legal error for EPA to implement the state narrative criteria in a manner inconsistent with the
states interpretation of its own laws. Kentucky Waterways Alliance v. Johnson, 540 F.3d
469, 493 n.1 (6th Cir. 2008) (“In interpreting a state’s water quality standard, ambiguities
must be resolved by consulting with the state and relying on authorized state interpretations”)
(concurring opinion of Judge Cook relied on by Court, 540 F.3d at 469)

As eelgrass in the tidal rivers will not and cannot be restored due to natural conditions
unrelated to nutrients or the degree of algal growth or nutrients present, nutrient regulation in
these waters is not permissible based on eelgrass protection under either the aquatic
community integrity or the narrative nutrient criteria.

Post 2006 Eelgrass Population Decreases in Great Bay and Lower Piscataqua River
Could Not Possibly Have Been Due to Nitrogen

The main factor influencing the call for stringent nutrient regulation was the post-2005
decline in Great Bay and lower Piscataqua River eelgrass populations. Prior to this time,
neither area was considered impaired for eelgrass (See, Trowbridge Dep. at 356; Currier Dep.
at 62-63, 69; Short Dep. at 120-125; see also, figures presented in Trowbridge March 2008
presentation to USEPA showing stable eelgrass acreage in both areas) . The Section 303(d)
listing record confirmed that the post-2005 dramatic eelgrass decreases in Great Bay and
Lower Piscataqua River and litigation threats by CLF were the driving factors for claiming
Great Bay was impaired and TN was the cause. (Currier Dep. at 78-79, 97 and Dep. Exh. 34
- internal DES email stating EPA requested the impairment listing change to avoid CLF suit).
NOTHING in the record at that time or since then shows that nitrogen had anything to do
with the dramatic eelgrass decline in 2006/2007. (Trowbridge Dep. at 370-372). There is no
evidence showing nutrients triggered any type of significant water quality change affecting



eelgrass, and, given the rapid decline, this would have been virtually impossible to be a
nutrient induced impact. >

With regard to the rapid decrease in eelgrass post 2005, it was acknowledged that rainfall and
flooding could have been the cause of the decreased eelgrass populations. (Trowbridge Dep.
at 381-384, 436). This hydrologic condition greatly influenced system salinity (CDOM and
salinity are inversely correlated) and low salinity does have a direct and immediate impact on
eelgrass health. (See, www.SeagrassLI.org/ecology/physical environment/salinity.html) At
lower salinity levels (10-20 ppt), eelgrass growth decreases sharply. Id. The attached figures
shows how CDOM levels in Great Bay increased during these extreme rainfall years and
therefore, salinity levels in the system decreased substantially. Increased CDOM due to the
flooding events also cause a major decline in light transmission for Great Bay in the Spring
of 2006, which has improved since then. Exh. 2- Changing CDOM Levels in Great Bay
2005-2011 and Exh. 3 - Changing Light Transmission in Great Bay 2004-2008. It should be
noted that, the reduced transparency in the system in 2006 was NOT due to an explosion in
algal growth. The attached figure shows eelgrass decline as a function of freshwater inflow
to the system and the changing transparency condition in Great Bay due to the 2006 floods.
Id. This poor level of water clarity occurring in the peak growing season along with lower
salinity would have adversely impacted eelgrass growth. Similar storm/flood related eelgrass
declines have been reported in other systems. (see, Managing Seagrasses for Resilience to
Climate Change, Bork, Short, Mcleod and Beer, International Union for Conservation of
Nature (2008)) at 18. Multiyear (three year or more) recovery to such natural events have
been documented and would be expected in this system also. Id.

Similar to flood impacts documented in other systems, the multi-year depression in eelgrass
growth (2006-2008) is most likely attributed to changing conditions related to increased fresh
water flows, decreased salinity and poor light transmission occurring in the higher rainfall
years and in particular the spring of 2006. (See, Exh. 4 — Changing Great Bay Eelgrass
Acreage and Flow; Exh. 5 - Chart of May-July Flows Versus Eelgrass Acreage). Since the
extreme rainfall has abated, eelgrass populations have rebounded in both Great Bay and
Little Bay for 2010-2011. Id. Therefore, at this point there is no rational basis to conclude

* EPA’s position that nitrogen was the cause of eelgrass declines rested on claims made by Dr. Short. There is
no objective basis for relying on Dr. Short’s claims. He testified that he did not conduct studies of Great Bay or
the Lower Piscataqua River designed to determine why eelgrass declines had occurred in those areas. (Short
Dep. at 16, 20-22, 24-25, 83-85) He also testified that he did not conduct any evaluation of the available water
quality data to ascertain whether or not nutrients had triggered any changes in water quality impacting
transparency. (Id.) Thus, his “claims” were simply unsupported speculation. He also acknowledged that he did
not know why eelgrass populations in Little Bay failed to “rebound” while Great Bay eelgrass populations fully
recovered after the 1988 wasting disease event that decimated eelgrass populations in the area. Id. Thus, none
of Dr. Short’s claims regarding the cause of fluctuating eelgrass populations are objectively demonstrated for
the Estuary.



that anything other than natural conditions (in particular floods and extreme rainfall
occurring in 2006) has caused the rapid decline in 2006 eelgrass acreage that persisted for
three years. A multiyear recovery period would be expected as necessary to allow for pre-
flood eelgrass populations to again occur, which is also reflected in the Great Bay/Little Bay
eelgrass record. EPA’s assertion that this was a nitrogen induced impact has no objective
scientific basis for this estuary and no explainable ecological mechanism. Changing eelgrass
populations in the Lower Piscataqua River and the Bays is not related to nitrogen impacts but
is most likely due to events surrounding the floods occurring in 2006.

. The Transparency Concern in Great Bay is Misplaced and Unsupported

The proposed nutrient standards are based on a presumed transparency impairment in Great
Bay. However, transparency in Great Bay has been consistent and supportive of eelgrass
propagation. As previously mentioned, Great Bay transparency was fairly constant from
1990-2005 and 2007-2011. This level of transparency has been sufficient to sustain eelgrass
in Great Bay. DES, EPA, and Dr. Fred Short have all agreed that Great Bay is not a
transparency limited system because eelgrass populations receive sufficient light during the
course of the tidal cycle (Trowbridge Dep. at 177, 211-212, 360-361 and Short Dep. at--- as
discussed in numerous emails between DES, EPA and Dr. Short). Moreover, the 2007
transparency study completed by Morrison for Great Bay concluded transparency was
sufficient to support eelgrass in Great Bay and Little Bay and therefore other factors must be
limiting eelgrass declines in the system. (Trowbridge Dep. at 235-236). In other words,
eelgrass populations in Great Bay generally receive ample light at low tides, unless
conditions become severe (as in 2006 floods and extreme rainfall). These critical findings
were left out of the 2009 Criteria document. Id at 436-437. Because Great Bay transparency
is sufficient for eelgrass growth, application of the 2009 Numeric Nutrient Criteria to derive
the permit limits is not legally or scientifically defensible.

. The Current and Historical Water Quality in Great Bay Has Been Sufficient to Support
Eelgrass.

The Coalition previously observed that an evaluation of historical data indicate that water
quality conditions in the Great Bay in excess of the 2009 Numeric Nutrient Criteria have
been conducive and sufficient for eelgrass growth. Eelgrass populations thrived from 1990
through 2005 under the elevated TN conditions and existing transparency conditions
documented in Great Bay and Piscataqua River. For example, the database presented by Mr.
Trowbridge to EPA in March 2008 confirmed that the average Kd for Great Bay was above
1.0 and TN above 0.42 mg/l prior to 2006 when eelgrass were considered healthy. This
proves that a 0.75 Kd, and 0.3 mg/l TN criteria as presented in the 2009 Numeric Nutrient
Criteria are not necessary to ensure adequate eelgrass growth in this system.



Deposition testimony has confirmed that the Coalitions position is supported. Mr. Currier
indicated that conditions occurring prior to 2004 were sufficient to protect eelgrass resources
(Currier Dep. at 69). Mr. Trowbridge also acknowledged the same position through 2005.
(Trowbridge Dep. at 356) Mr. Trowbridge also acknowledged that the major regrowth of
eelgrass also indicates that existing water quality supports healthy eelgrass propagation.
(Trowbridge Dep. at 182-183 240-241) Finally, federally funded research (2008- Morrison)
on Great Bay confirmed that (1) existing light conditions were sufficient for eelgrass growth
(2) changes in eelgrass populations are not related to transparency and (3) other causes
require investigation (Currier, Trowbridge Dep. at 236, 360-361). Existing transparency
levels are as good, if not better than the levels present during the Morrison study. (Exh. 3-
Showing Kd at Adams Point 2004-2008) Given this testimony, there is no objective basis to
assert that existing water quality and nutrient levels are inadequate to support the eelgrass
resource or that transparency and nitrogen levels violate narrative criteria.

Epiphytes have been raised as an issue of concern for Great Bay eelgrass. Epiphytes grow on
the surface of the eelgrass and attenuate the light reaching the eelgrass. This can hinder
eelgrass growth to varying degrees. However, Mr. Trowbridge agreed with Dr. Short’s
assertion that epiphytes pose negligible risk to Great Bay eelgrass populations (Trowbridge
Dep. at 7-11-12 pg. 348-349).

Similarly, macroalgae can overgrow eelgrass beds and prevent eelgrass proliferation. Yet,
Mr. Trowbridge did not oppose Dr. Short’s findings that current macroalgae growth has not
been demonstrated to prevent eelgrass restoration anywhere in Great Bay (Trowbridge Exh.
58; Trowbridge Dep. at 104-105). It should be noted further, that macroalgae in Great Bay
grow predominantly on tidal flats that do not support eelgrass. Regardless of macroalgae
levels, eelgrass populations in Great Bay rebounded roughly 40% from 2007-2011
Trowbridge Dep. at 156-157, 240-241). Clearly, macroalgae growth has minimal, if any,
effect on Great Bay eelgrass and the growth of these plants has not been documented to be
causing use impairment. Id.

Thus, available data indicate current and historical water quality conditions support eelgrass
growth and that existing nutrient levels do not pose a present threat to eelgrass survival.
Therefore, imposing stringent nutrient reduction requirements, as proposed in the draft
permits, is unnecessary and unwarranted to support eelgrass growth in Great Bay.

. The Cause of Eelgrass Decline is Unknown.

EPA and DES have claimed to understand causes of eelgrass decline. Contrary to EPA and
DES claims, available data indicate eelgrass decline is not linked to increased TN levels in
Great Bay. However, the true cause of eelgrass decline remains unknown. Mr. Phil
Trowbridge confirmed that causes of Great Bay eelgrass decline from 2006-2008 are not
understood (Trowbridge Dep. at 82-83, 370-372). This is attributable to the fact that no site-



specific research has been completed to evaluate the cause of eelgrass declines anywhere in
the Great Bay system (Trowbridge Dep. at 120-125, 135-136, 149-150, 152, 408; Short Dep.
at 16, 20-25). Instead, the development of the proposed nutrient criteria relied heavily upon
studies of the Chesapeake Bay, a considerably different system than Great Bay. Without
understanding the underlying causes of Great Bay eelgrass decline, imposing nutrient criteria
is unsupportable.

Low DO in Tidal Rivers is Not Demonstrated to be Caused by Algal Growth.

EPA has claimed the low DO in Great Bay tidal rivers is caused by excessive algal growth.
The Coalition comments note that the available studies specifically determined that there was
no direct relationship between periodic low DO and elevated algal levels in the rivers that
were evaluated (i.e., Lamprey and Squamscott) The recent HydroQual report indicated that
elevated algal levels exhibit no direct relationship with low DO (Trowbridge Dep. at 31-32).
Prior State of the Estuary reports indicated that natural conditions may cause the low DO.
Mr. Trowbridge acknowledged several natural conditions contribute to low DO in the tidal
rivers, including tidal interchange, stratification, and sediment oxygen demand (Trowbridge
at Dep. at 39-46). Mr. Trowbridge also acknowledged that the relative impacts of algal
growth versus all other factors influencing low DO have not been assessed. Id. Without such
assessments, algal growth cannot and has not been pinpointed as the primary or even a
significant cause of low DO in Great Bay tidal rivers. Without such basic information the
need for stringent nitrogen reduction cannot be determined. Applying nutrient criteria to
limit algal growth as a means to increase DO in Great Bay tidal rivers is scientifically
unsupportable at this time, particularly given the data showing that prior apparent increases
in inorganic nitrogen levels did not produce a significant change in algal growth in the
system.

EPA Peer Review and Permit Issuance Failed to Consider the Relevant Scientific
Information for Great Bay.

EPA has claimed the peer review conducted for Great Bay was adequate to demonstrate
application of stringent nutrient criteria were necessary to protect the Bay’s eelgrass
resources. However, the Coalition asserted that the peer review failed to consider the
relevant scientific information previously developed for Great Bay estuary. The depositions
confirmed that critical site-specific information in the possession of DES and EPA was
excluded from the 2009 Numeric Nutrient Criteria and therefore, was not made available to
the peer reviewers. (Trowbridge Dep. at 436-440) The various DES analyses (discussed
earlier) that confirmed (1) TN increases did not cause changes in transparency, algal levels or
DO (2) a “cause and effect” relationship between TN and transparency/DO did not exist, (3)
Dr. Short’s conclusion that Great Bay is not a transparency-limited system and (4) the
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findings of the Morrison report concluding existing conditions (transparency/TN) did not
limit eelgrass populations were all excluded from the technical information presented in the
2009 Numeric Nutrient Criteria support documents “weight of evidence” analysis.
Consequently, the peer reviewers had no basis to know that the assumptions underlying the
development of the criteria, were actually proven to be unsupported or false by the available
site-specific data. Moreover, the effect of the extreme weather on eelgrass populations was
never presented, though it was acknowledged that it could have caused the eelgrass losses.
(Trowbridge Dep. at 381-385, 436) Excluding such essential and relevant information,
rendered the peer review a fatally flawed and biased process. This information confirms that
the concerns identified in the Coalition’s May 14, 2012 Science Misconduct letter to EPA
Headquarters were well supported.

Extreme Rainfall Skewed Nitrogen Impacts Analysis.

As part of the Coalition’s comments, it was noted that the time period used to evaluate the
degree of nutrients entering the system was atypical and not reflective of the expected range
of nitrogen loadings. In particular, EPA was relying on a DES 2010 draft WLA Report that
considered system loadings from the 2006-2008. The depositions confirmed that this was an
extreme rainfall period (Trowbridge Dep. at 436) and more recent water quality data
(released by PREP) confirmed that nutrient levels have declined by approximately 40% in
the past three years. (Exh. 1 showing 1970- 2011 inorganic and total nutrient levels at
Adams Point) As noted previously, this change in weather patterns has been accompanied by
eelgrass regrowth in Little Bay and Great Bay. The external loading of nitrogen has dropped
substantially based on the most recent PREP analysis from 1560 tons per year to about 1200
tons per year (see, Draft 2012 State of Estuary report).

State criteria do not have to be met under extreme conditions akin to once in 100 year events.
Those would be considered extreme natural disturbances. Based on this information,
assuming arguendo, that nutrient reductions are needed, the degree of nutrient reduction
required to attain the 2009 Criteria is far less than originally believed by EPA. In fact, it
appears that the existing TN level in Great Bay, is actually at or below the level intended to
regulate macroalgae growth ~ 0.37 mg/l TN. Since Great Bay does not have a
phytoplankton/transparency issue — it is only this level of water quality that could be
considered needed to protect eelgrass uses at this time. Based on this latest information on
nutrient levels in the system, EPA necessarily must reconsider its claim that limits of
technology TN reductions to 3 mg/l TN is required to protect the resources of Great Bay.
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11.

Draft Criteria Were Misapplied (7/Q/10-mixing zone)

The Coalition comments noted that EPA had misapplied the 2009 Numeric Nutrient Criteria
by imposing restrictive mixing zones and by applying the criteria under rare low flow
conditions. The depositions confirmed both of these errors (See Trowbridge Dep. at 441-
445; Currier Dep. at 103). In particular, the application of the numeric criteria under short-
term, rare low flow conditions and at the end of a reduced mixing zone was completely at
odds with the development of the criteria, which were based on long- term, median
(multiyear) conditions in ambient exposure levels. Id. Therefore, the Region misapplied the
criteria and the calculations that were used to assess the degree of impact from the discharge,
were all in error (assuming that the nutrients being discharged were actually causing
demonstrable adverse impacts).

Improper Impairment List Based on CLF Influence and Further Verification of Science
Misconduct in the Development of the Permit Requirements

The Coalition had raised concerns regarding the claims that Great Bay was eelgrass impaired
due to nutrients and why the impairment listing changed prior to the opportunity for the
public to formally comment on the legal and technical basis of the draft 2009 Numeric
Nutrient Criteria. Mr. Currier acknowledged that the 2009 Criteria changed and set new
water quality requirements for Great Bay. (Currier Dep. at 100-101, 140). Absent the
application of the 2009 Criteria, the waters would not have been designated nutrient
impaired. DES acknowledged that had planned to formally adopt the criteria prior to use in
designating waters impaired or in setting permit limitations. (Currier Dep. at 143, 148-149).
Under deposition, it was revealed that (1) EPA told DES to call the numeric criteria
“translators” and thereby avoid the criteria adoption/approval process and (2) EPA pushed
DES to declare Great Bay and the estuary nutrient impaired, because it wanted to avoid a
lawsuit with CLF. (Currier Dep. at 78-79, 108-110). Both of these actions were highly
inappropriate and demonstrate that EPA has been acting improperly in promoting nutrient
reduction for Great Bay, in opposition to the requirements of the Act.

Impairment designations are required to be based on objective data, not avoidance of
lawsuits. 40 CFR 130.6. The objective information presented to EPA at that time by DES,
was that there was no cultural eutrophication and there was no nutrient induced transparency
problem occurring in Great Bay. EPA was aware that the numeric nutrient criteria required
adoption to conform to CWA requirements; however, EPA informed DES that it should
violate the law by simply calling the numeric criteria a “narrative translator.” This was a
gross violation of the Coalition community’s due process rights for public participation in
criteria adoption as well as mandatory provisions of the Act (Section 101(e) and 303(c)).
EPA needs to withdraw these permits promptly and request that DES begin the standards

12



adoption process if it wishes to use these criteria to declare waters impaired and set permit
requirements.

Based on the above supplemental comments it is requested that the proposed permits for
Exeter, Newmarket and Dover be withdrawn.

ATTACHMENTS
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From: John Hall

To: Perkins.Stephen@epamail.epa.gov; Dan Arsenault (Arsenault.Dan@epamail.epa.gov); Ellen Gilinsky
<Gilinsky.Ellen@epamail.epa.gov> (Gilinsky.Ellen@epamail.epa.gov)

Cc: Ted.Diers@des.nh.gov; "Peter H. Rice"; dean peschel@yahoo.com; "Jennifer Perry"; Sean Greig
(sgreig@newmarketnh.gov); Drew Serell; Dana Bisbee; jpeltonen@sheehan.com; Robert R. Lucic; E Tupper
Kinder (ekinder@NKMLawyers.com); "David Green (david.green@rochesternh.net)"; "Gallagher, Thomas
(Thomas.Gallagher@hdrinc.com)"; Mancilla, Cristhian; Tonja Scott; Keisha Sedlacek

Subject: RE: Supplemental Comments by the Great Bay Municipal Coalition re: Draft NPDES Permit No. NH0101311 for
the City of Dover, NH; Town of Exeter, NH, NPDES Permit No. NH0100871; Town of Newmarket, NH, NPDES
Permit No. NH0100196

Date: Wednesday, September 12, 2012 4:30:22 PM
Attachments: Salinity Readings Great Bay Buoy 2005-2011.pdf

Causes of Periodic Low DO Unknown - Trowbridge Deposition - 6-23-12.pdf

Elevated TN Did Not Cause Increased Algal Growth Impacting Transparency - Trowbridge Deposition - 6-23-12
- 7-11-12.pdf

Exclusion of Prior Studies from Record - Trowbridge Deposition - 7-11-12.pdf

Experts Confirm Great Bay NOT Transparency Limited System - Trowbridge Deposition - 6-23-12 - 7-11-12.pdf
Macroalgale Impacts on Eelgrass in Great Bay Not Apparent - Trowbridge Deposition - 6-23-12 - 7-11-12.pdf
TN Control Ineffective in Tidal Rivers - Trowbridge Deposition - 7-11-12 - Pages 421-434.pdf

Dear Stephen

In our supplemental comments we noted that eelgrass populations plummeted in Great Bay and the
lower tributaries in 2006 when extreme rainfall events and prolonged wet weather occurred. This
was documented, in part by changing CDOM levels which prior DES and UNH studies confirmed was
a surrogate for salinity. In further support of this observation and confirmation that, in 2006,
salinity levels were below the level considered necessary for healthy eelgrass growth, please find the
attached exhibit showing salinity variation at the Great Bay buoy from 2005-2011. It should be
noted that 2006 was the only period in the record that salinity averaged below 10 PPT for
approximately 35 days during the peak growing season for eelgrass. While other years had wet
weather events, they were earlier (typically April) and far less severe and therefore far shorter in
duration. As noted previously, during 2006, transparency in the Bay (and therefore in the lower
tidal river) was also extremely poor due to the extreme runoff events occurring. This combination of
events could certainly account for and was most likely the cause of the dramatic eelgrass decline
occurring in 2006. Attributing that decline to nitrogen induced transparency changes is
unsupportable given this information. Please add these graphs to the permit record as they expand
on comments previously submitted and were only recently generated from the achieved data.

In earlier correspondence we provided full copies of deposition transcripts and related cite
references that addressed critical admissions confirming that there is no objective scientific basis to
conclude TN caused the changing eelgrass populations in the system or periodic low DO in the tidal
rivers. These transcripts also confirmed, inter alia, the deficiencies in the 2009 criteria, EPA’s peer
review and that TN reduction could not materially improve transparency in this system. As a
courtesy, we are providing selected excerpts of the transcripts, with highlights, to ensure that there
is no misunderstanding with regard to the statements made by DES which confirm that the
Coalition’s positions are well supported.

Thank you for your ongoing consideration of this information in the permit process.

John

John C. Hall
Hall & Associates — Note new address:
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statement ?

MR. HALL: The possi ble reasons or
causes of sporadically |low DO concentrations are not
known and, in some cases, the |l ow concentrations may
be a natural phenonmenon.

A Uh- huh. Yes, there's been sone nore
recent studies on the Lanmprey River that indicate
that there is a -- sonme salinity stratification that
affects dissolved oxygen in the Lanprey River.

Q Is that directly caused by al gal
bl ooms, that salinity stratification?

A The stratification itself is not caused
by al gal bl oons.

Q Is the stratification a natural
condition in that system?

A Do you consider a dam to be a natural
condition?

Q It's part of the existing setting.

Yeah, let's | eave the dam as part of the natural

condi tion.
A | would argue that's not natural, it's
t he existing condition. | guess flushing is an

i mportant consideration related to salinity.
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Q Whi ch nonnatural factor is controlling
the stratification in the system?
A | don't know.
Q Do you know if any nonnatural factor is

controlling stratification?

A | don't know. | -- the reason I'm
raising the issue of flushing is that it's just a
factor that needs to be considered related to
stratification.

Q So when you're raising this issue,

you're just guessing because you just told me --

A No.
Q -- you don't know, right?
A | am explaining the factors that are

involved in making that kind of assessnment.

MR. MULHOLLAND: Can we take a short

break?

MR. HALL: Absolutely.

MR. KI NDER: Yup.

(Recess taken from 9:50 a.m until
9:54 a.m)

MR. HALL: We're back on the record.

Where were we on the |ast question?
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(The question and answer were read by
the reporter.)
BY MR. HALL:
Q Regardi ng the statenment that some of
the DO conditions in these tidal rivers, | presune,

may be caused by natural conditions, can you provide

alittle nore explanation as to what -- what was
meant by that statement, if you know?

A Yeah, | don't know.

Q Can you tell me what kind of natural --

what type of natural condition could cause |low DO in
the system?

A | think there are many, but |'m not
sure exactly.

Q Well, tell me what they are. | mean,
you were very happy to give us the list of all these
ot her things that you thought were inpacted, the
stratification in the system so you're the scientist
that they hired to do the analysis of the technical
data. G ve nme an idea of what you know on natural
conditions that can cause low DO in a tidal estuary.

A There can be low DO in some salt

mar shes.
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Q And how can that affect the DO in the
rivers?

A It can affect the river in some cases.

Q How does that happen? | mean, what --

what allows a marsh to affect the river?

A Ti dal interchange.

Q Okay. And when you say tidal
i nterchange, you nean the water flows into the marsh
at a higher DO, the marsh causes the DO to drop, and
t hen when the water ebbs back out of the marsh, the
water exiting the marsh is then -- has |ow dissol ved

oxygen and that drops the DO in the river, correct?

A That's one pathway that that can
happen.

Q Okay. Can you give me another pathway?

A Gr oundwat er .

Q Okay. Coul d you explain how that
happens?

A Wat er moves through the ground or the

vadose zone and then enters the estuary through
subti dal exchange.
Q OCkay. Anything else that you can

t hink of that can cause a -- how and why does
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stratification trigger a |low DO condition in a
tidal system? Can you explain that to us?

A Stratification results in stagnant
water in which the oxygen can be depleted wi thout
bei ng refreshed.

Q Okay. And where -- where does this
oxygen del etion occur? Does it occur through the
entire water colum in the river or does it just
occur in the area where the stratification is
occurring?

A It occurs in the area where the
stratification exists.

Q Okay. MWhich of the tidal rivers
experience significant stratification, do you know?
| mean, when | talk about tidal rivers -- let's go
one by one.

Do you know if the Squanmscott River

experiences any significant stratification?

A | don't know.
Q Okay. \What about the Lanprey?
A The Lanprey does experience

stratification under certain conditions.

Q Okay. Oyster, Oyster River?

41
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A | don't know.

Q Bel | any?

A | don't know.

Q W nni cut ?

A | don't know.

Q Cocheco?

A | don't know.

Q Upper Piscataqua?

A | don't know.

Q Ckay. s the -- can you explain the
reason you don't know? Is it -- is it because

research hasn't been done on that issue for those
rivers or you're just not famliar with what research
has been done for the area on that question?

A To nmy knowl edge, detailed studies of
stratification have not been done on those other
rivers.

Q OCkay. s -- the only river with
the detailed study on stratification is the Lamprey?

A Yes.

Q Okay. In terms of factors affecting
oxygen loss in a river system are some of those

factors that can -- one of themis sedi ment oxygen
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demands, correct?

A Yes.

Q Okay. | s sedi ment oxygen demand
affected by natural as well as manmade sources?

A It can be.

Q Ckay. For -- let's go river by river.

For the Squamscott River, do you know

how much of the sedi ment oxygen demand in that
river -- well, first question is do you know how
much the sedi ment oxygen demand is in that river?

A No.

Q Okay. This will be an easy one. Have
sedi ment oxygen demand studi es been done on any of

the major tidal rivers to the estuary, to your

knowl edge?
A Not to my knowl edge.
Q OCkay. And -- all right. So we don't

have sedi ment oxygen demand studi es.

Do we have any idea of how nuch
sedi ment oxygen demand coul d be caused by al gal
growth in those systems at this tinme?

A No.

Q No. Do we know how much sedi ment
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oxygen demand is caused by the -- what 1'Il say the
natural runoff, |eaf material and other things that
happen in these systenms from the watershed?

A No.

Q OCkay. So it -- if you don't know the
sedi ment oxygen demand and you -- and we don't --
let's take the Squanscott as an exanpl e. If we don't
know t he sedi ment oxygen demand and we don't know the
stratification question, how do you determ ne the
Squanscott River, how much of the |low DO is caused by
al gal growth versus other natural factors -- or other
factors, just make it, natural or not.

A Uh- huh. You're asking to determ ne the
causes of the | ow DO?

Q No. Yeah. There's low DO in the
Squanscott River, right?

A Yes.

Q And it can be caused by a nunber of
factors, correct?

A Yes.

Q Al right. How can we know at this
point in time how nmuch of that |low DO is caused by

al gal growth versus other factors if we haven't
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analyzed the other factors that affect DO in the
syst ent?

A We don't have the information to do
t hat anal ysi s.

Q Al'l right. That's what | thought. I
mean, it's -- and that was one of the reasons why the

Hydr oQual study was initiated, right, to try to gain
some further insight as to what was affecting the DO

regime in the Squanmscott River?

A | don't know why that study was done.
| mean, | know it was part of a plan for the
Squanscott River, but | don't know the exact

moti vati on.

MR. HALL: Evan, could we go outside
for one nore m nute?

MR. MULHOLLAND: Okay.

MR. HALL: Off the record.

(Off-the-record discussion.)

MR. HALL: We're back on the record. I
t hi nk counsel for M. Trowbridge may have refreshed
his recollection as to the -- what may have occurred
for the -- on the |last question.

Coul d you please read that question
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1 MR. KI NDER: Yeah.

2 BY MR. HALL:

3 Q As | said, start at the nouth. Start
4 at the mouth and work your way up. Tell nme where you
5 got the information showi ng nitrogen has caused

6 el evated algal growth that significantly affected

7 water clarity in that area of the system Start at

8 t he mout h.

9 A Uh- huh.
10 Q Now. Pl ease.
11 Did it happen at the mouth, at

12 Port smout h Har bor ?
13 THE W TNESS: | -- all right. Can | --

14 can | talk to you because | need to figure out how

15 to --

16 MR. HALL: You can certainly take a --
17 THE W TNESS: "' m having a techni cal
18 issue with this.

19 MR. MULHOLLAND: Okay.

20 (Recess taken from 11:48 a.m until

21 11:54 a.m)
22 THE W TNESS: All right.

23 MR. MULHOLLAND: Back on the record.
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1 Do you remenmber the question?

2 THE W TNESS: Yes, | renmenber the

3 gquesti on.

4 A So you asked for areas where we have

5 data showi ng chl orophyl|l affecting |ight attenuation.
6 And the other area where we have definitive data on
7 that is at the Great Bay coastal buoy, which was the
8 study that -- or the report that was witten either
9 with this grant or with a related grant.

10 MR. HALL: Can you read back ny

11 guesti on, please.

12 (The question was read by the

13 reporter.)

14 BY MR. HALL:

15 Q Answer the questi on. Start at the

16 mout h.

17 A Start at the nmouth?

18 Q | don't care where your only other data

19 set is. Answer the question. Start at the nouth.
20 A OCkay. So at the nmputh we don't have
21 t hat information.

22 Q So at the mouth, you do not have data

23 showi ng that increased nitrogen |evels caused
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1 phyt opl ankt on bl oonms whi ch reduced water clarity,
2 right?
3 A Correct.
4 Q Lower Piscataqua River, do you have
5 data showing it there?
6 A No.
7 Q Do you have data showing it in the
8 Upper Piscataqua River?
9 A No.
10 Q Do you have data showing it occurred in

11 the Lanprey River?

12 A No.

13 Q Do you have data showi ng that it
14 occurred in the Cocheco River?

15 A No.

16 Q Do you have data that show that
17 occurred in Little Bay?

18 A No.

19 Q And where you do have data, in
20 Great Bay, do you have data showi ng increased
21 nitrogen | evels caused phytopl ankton bl ooms which
22 reduced water clarity in Great Bay?

23 A There's two aspects to that question.
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1 We have the data that shows that

2 phyt opl ankt on bl oons are a significant component of

3 the Iight attenuation, which is what we have fromthe
4 Great Bay buoy study, and total nitrogen was not

5 measured as part of that study.

6 Q Answer the question that | posed.
7 A Can we read it again?
8 Q You like to answer the piece of the

9 guestion that you want to answer and don't want to
10 answer the piece of the question that you don't want
11 to answer .

12 Answer the full question, please.
13 MR. MULHOLLAND: "Il object to the
14 extent it's a compound questi on. He tried to answer

15 the part --

16 MR. HALL: He answered it ten times

17 bef ore. Not -- I'"msorry, that's an over -- seven

18 times before. | suspect he can answer it the eighth
19 time.

20 MR. MULHOLLAND: Go ahead.

21 A Al right. | explained the information

22 t hat we have. We don't have that informati on rel ated

23 to nitrogen causi ng phytopl ankton blooms in the Great
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1 Bay Estuary.
2 BY MR. HALL:
3 Q You don't have that information or do

4 you have information that confirnms nitrogen did not
5 cause significant increase in algal levels in Great
6 Bay?

7 A | have information that it did not

8 cause it?

9 Q Yeah.
10 A | don't have that information either.
11 MR. HALL: | want to break because |

12 want to ask the judge to hold the witness in contenpt
13 because |'ve got a dozen docunents written by him

14 t hat says that's exactly what the data show.

15 MR. MULHOLLAND: Al right.

16 MR. KI NDER: Let's take a break for

17 unch and come back.

18 MR. MULHOLLAND: Good luck finding the
19 j udge.

20 MR. PELTONEN: We have --

21 MR. HALL: Let ne submt the documents
22 into the record first.

23 MR. KI NDER: Wait, wait, wait, wait,
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1 John. Let's conme back.
2 MR. MULHOLLAND: Are we on the record
3 or off the record?
4 MR. KI NDER: Let's take a break for
5  unch and come back.
6 MR. MULHOLLAND: All right. So off the

7 record?

8 MR. KI NDER: Yup.
9 MR. MULHOLLAND: Thank you.
10 (Lunch recess taken from 11:58 a. m

11 until 1:03 p.m)

12 BY MR. HALL:

13 Q Okay. So we're back on the record.

14 We're trying to cover the issue on Great Bay. And,
15 M . Trowbridge, you indicated that there were

16 significant chlorophyll-a data for Great Bay and |

17 was asking you whether or not those data and other --
18 whet her or not there's any data that you've collected
19 on Great Bay that show that the statement made in

20 exhibit -- have we marked that exhibit yet? Wy

21 don't we mark it now before |I forget to do it.

22 (Trowbridge Exhibit No. 58 was marked

23 for identification.)
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1 BY MR. HALL:
2 Q Okay. M. Trowbridge, doesn't the
3 avail able data for Great Bay also confirm that that
4 statement is true?
5 A | guess one point of clarification.
6 Are we tal king about trend type data or
7 are we tal king about site-specific, | guess, detailed
8 anal ysi s dat a.
9 Q Let's go for -- let's do both.
10 A Ckay. For trend data in Great Bay,
11 dependi ng on how you analyze for chlorophyll, you
12 either see no trend or you'd see some trends. You' |
13 see an increasing trend, depending on what
14 statistical test you do.
15 Q Okay. But let's -- for the data that
16 are avail able, does it support the hypothesis that
17 nitrogen is causing phytopl ankton bl oonms which are
18 reduci ng water clarity to a great degree? Do the
19 data show that ?
20 A The data -- the trend anal ysis, which
21 doesn't show any kind of increased trend, does not
22 support that hypothesis.
23 Q We may just have a -- does not
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A That can happen, yes.
Q Yeah. Okay. So Conclusions, let's
| ook at the concl usions.
Tradi tional concepts for nitrogen
eel grass rel ationshi ps do not work for Great Bay.
By the way, who wrote these

conclusions? Was this a coll aborative effort between

you -- between the folks listed on this presentation
or was it -- were these just your concl usions?

A This was certain -- certainly
col | aborati ve. It wouldn't have everyone's nane on

it if they didn't review it.
Q Okay. Just checking.

So the traditional conceptual nodels
for nitrogen eelgrass relationships do not work for
Great Bay.

Whi ch model s were you tal king about?
Was it the | oading model or was it the

A Those were -- | can't remenber exactly,
but it would -- | think the | oading nodels were one
that was in this presentation, some of the other
research that's been done in the Chesapeake Bay, for

i nst ance.
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Q Was it also the model that says
phyt opl ankt on -- excessive phytopl ankton growth
is going to lead to significant decreases in
transparency when you increase nutrient |oads? 1Isn't
t hat also one of the conceptual models you're talking

about there?

A Yes.
Q Okay. So you need to do somet hing
different. So you said we need a different nodel

whi ch includes tidal anplitude, sediment resuspension
and macroal gae. So you needed sonmething a little bit
more conplex than just a |light attenuation val ue,

right? That's what this is inplying.

A Yes. There's also information -- yes.

Q Okay. |"d like to show you anot her
email -- now, | understand Fred was a little bit
upset . ' m not quite sure why he was a little upset

at what you said, but you did some further analysis
after that. Do you recall being invited by Phil
Col arusso to some kind of eelgrass neeting to do a
presentation in March of 20087

A Yes.

Q Can you tell me, what was that meeting
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| ocation. So they're kind of a m xture.

Q No, it's not. It's in two | ocations?
A All right. Well --
Q You' ve got water on the Piscataqua

whi ch showed it didn't change over tine. The

only avail able data -- do you have any other

avail abl e data other than these data showi ng whet her

clarity changed over this 15-year period in the

Pi scat aqua Ri ver and Great Bay where nost of your

eel grass resources were?

A No.

Q Okay.

A There was some data collected in
Portsnmout h Harbor, same -- it's the same group, the

same volunteer group.

Q So the only avail able data you have

shows water clarity didn't change in the Piscataqua

and in Great Bay, right?
A Ri ght .
Q Al'l right. Why did you ignore that

in issuing the 2009 criteria documents in

claimng that transparency needed to be inproved in

Bay and in the Piscataqua River and in Little
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I ncreased dramatically. | don't know by other types of
al gae, |i ke macroal gae.
Q |"monly tal king about phytopl ankton. The

ni trogen went up but the phytoplankton | evels didn't
change?

A. In the place where we have | ong-termrecords,
whi ch is Adans Point.

Q So if the phytoplankton | evels didn't change,
phyt opl ankt on coul d not have caused a change in
transparency; correct?

A Uhm vyes.

Q “Yes," meaning correct; right?

A Yes.

Q Ckay. So back to the -- renenber we used the
term"cul tural eutrophication" before about causing,
sonet hi ng about causi ng excessive or increased aquatic
plant gromh; right? | think that's howthe terms
used?

A | believe so.

Q So wth regard to, and I'll just say
phyt opl ankt on, up through 2006 at | east, there wasn't
any indication that narrative criteria were being

violated for nutrients; right?
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(Recess.)
BY MR HALL:
Q M. Trowbridge, |'ve got a few nore questions

about the 2009 criteria docunent, and then ask you sone
wei ght - of - evi dence questions, hopefully, and then we
will go on fromthere. That should be pretty nuch
cl osi ng.

2009 criteria docunent that you devel oped,
that's a -- you said you used a wei ght -of - evi dence

analysis to cone up with the criteria in that report;

right?
A Yes.
Q Did you include in that report the evidence

that indicated that transparency was not the cause of
eel grass loss in the systemthat you had devel oped in
any of your earlier anal yses?

A VWhat are you referring to for an earlier
anal ysi s?

Q That transparency, or analysis of transparency
had not changed over tine; was that included anywhere in
that report?

A No.

Q What about all the statenents that G eat Bay
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IS not a transparency-controlled system from EPA and
Dr. Short, and those are the ones you and | wal ked
through in your first round of the deposition. D d you
i nclude the statenments that Great Bay was not

t ransparency-control | ed?

A |"mnot sure; | don't believe so.

Q Ckay. What about the -- did you include the
statenents that the cause of eelgrass | osses and changes
in the system were unknown, statenents that were
contained in the various 303d |isting docunments?

A Uhm | have to | ook through. |'mnot sure.
|''mnot seeing it here.

Q Did you include any of Mrrison's concl usions
that the major factors controlling transparency in the
systemwere, in fact, turbidity and col or-di ssol ved
organic matter, and not chlorophyll?

A | believe we included equations fromthe
Morri son study.

Q Did you highlight the Morrison study concl uded
that the transparency |evel of G eat Bay was acceptabl e,
and that you needed to | ook at something el se as the
cause of eel grass dem se?

A. |'"'mnot sure if we have that statenment in
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her e.

Q It's a pretty inportant statenent, isn't it?

It nade your report.

Did you -- well, did you include any
di scussi on about how the prinmary graphs that you were
using to devel op the transparency and nitrogen
rel ati onshi ps were nmerely correlations and di d not
denonstrate causation?

A | don't believe so.

Q Actually, let me ask you a quick question on
that. Wth regard to the low DO relationship to
chl orophyl I -a, and your transparency relationship to
total nitrogen, both of those graphs are just
correlations, right; they do not show causati on?

A That is correct.

Q | s there anywhere in that docunent that you
assessed the other factors, other confounding factors
that inpact the DO regi me, such as sedi nent, oxygen
demand, river flow, |ow DO comng in from swanp areas?
Did you assess that anywhere in this anal ysis?

A No.

Q What about the factors that are controll abl e

intidal rivers; did you assess whether or not CDOM
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turbidity or any of the other factors that are
significantly influencing the transparency |level in the
tidal rivers, is there any assessnent of that anywhere
I n that docunent?

A Uhm can you clarify? Assessnent of what?

Q O how those factors influence and contr ol

transparency in the tidal rivers?

A So in the tidal rivers specifically.

Q In the tidal rivers specifically.

A No.

Q | s there any assessnent about how t he change

inrainfall patterns could have influenced the eel grass
| osses or the transparency occurring in the system
anywhere in that docunent?

A Sorry. You said rainfall and what?

Q Just how rainfall patterns influenced
transparency in eel grass populations in the systenf

A | don't believe so.

Q (kay. Does that report include any of the
case-specific anal yses you did and eval uati ons t hat
confirmed TN did not cause any excessive algal growh in
the systemor alter transparency in the system over

ti nme?
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A You say case-specific analyses. What are
t hose?

Q Your March 2008 presentation to EPA that said
it's not a transparency issue. Does that -- was that
analysis reflected in this assessnent?

A So you're tal king about, like, the -- either
the presentations or the interimreports?

Q Correct.

A Were they reflected in this report?

Q Unhm hnm

A | would say the interim anal yses are not
included in the report; no. They were not included in
the final report. Wat was included was the final

anal yses.

Q The final analysis which Ieft out all of these

prior analyses that indicated transparency wasn't
controlled by chlorophyll-a or nitrogen. Hmm Ckay.
Let's tal k weight of evidence for a nonent.
don't have any further questions on that. Here's a --
darn it, what did | do wth it? Ah, right here.
MR HALL: Can we mark this as
Exhi bit 89, please?

(Trowbridge Exhibit 89 marked for
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Dr. Short is trying to give you some insight as to
what's happening in these type |l ocations and why.

It says, | think nonitoring eel grass
in the system would be a good indicator for habitat
assessnment, but we have got to be careful to | ook at
the conditions in Great Bay itself differently than
those in Little Bay and Piscataqua River.

Quote, Great Bay is dom nated by
extensi ve eel grass meadows that are intertidal that
receive enough light at low tide to satisfy their
light requirements.

Do you have any reason to disagree with
t hat observati on made by Dr. Short?

Do you have -- no, let's -- let's let
t he question stand. Do you have a basis, a
scientific basis, to disagree with that position
expressed by Dr. Short?

A No. | will say that | think the term
intertidal here is used incorrectly because | think
what he nmeans here is these are beds that are --
where the eelgrass reaches the surface at |ow tide.
True intertidal would be beds that are rooted between

the low tide line and the high tide I|ine.
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MR. HALL: You know, Evan, he's not
just not answering the question again. And | know he
hates to answer questions when he can't answer them
ot her than to say, you're right, I had no information
t hat showed the experts were wrong. That we' ve gone
t hrough several times. But we're going to ask the
question or I'Il just certify this one to the judge.
BY MR. HALL:

Q You said you were not an expert on
eel grass ecol ogy, right?

A That's correct.

Q Al right. You said Dr. Short was an
expert on eelgrass ecology, right?

A That's correct.

Q You said Phil Col arusso was an expert,

some type of expert on eelgrass ecol ogy, right?

A That's correct.
Q You've got emails from Dr. Short,
Phil Col arusso, Jim Latimer, | don't know what he's

an expert on, all saying the same thing, the system
is not alight-limted system Great Bay. \What
information did you have that denonstrated that

expert advice was incorrect?
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MR. MULHOLLAND: Just that specific
gquesti on.

A None.

MR. HALL: Thank you. We've got about
hal f an hour.

MR. MULHOLLAND: That's great.

MR. HALL: |'d like to bring to your
attention some eval uations you yourself did on this
question of transparency and its effect on the
system

Let's mark this as Exhibit 71.

(Trowbridge Exhibit No. 71 was marked
for identification.)

BY MR. HALL:

Q M . Trowbridge, |'ve given you an
email, this is a little bit of an email chain, and
then there's an attached -- it looks like it's a

Power Poi nt that was done for the New Hanmpshire
Estuaries Project. It's a PowerPoint that's dated
November 8th, 2007 and entitled Toward a New
Conceptual Model for Nutrient Criteria Devel opment in
a New Hampshire Macrotidal Estuary. Phil Trowbridge,

Ru Morrison, Jim Latimer, John Pennock, Rich Langan
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Dr. Short is trying to give you some insight as to
what's happening in these type |l ocations and why.

It says, | think nonitoring eel grass
in the system would be a good indicator for habitat
assessnment, but we have got to be careful to | ook at
the conditions in Great Bay itself differently than
those in Little Bay and Piscataqua River.

Quote, Great Bay is dom nated by
extensi ve eel grass meadows that are intertidal that
receive enough light at low tide to satisfy their
light requirements.

Do you have any reason to disagree with
t hat observati on made by Dr. Short?

Do you have -- no, let's -- let's let
t he question stand. Do you have a basis, a
scientific basis, to disagree with that position
expressed by Dr. Short?

A No. | will say that | think the term
intertidal here is used incorrectly because | think
what he nmeans here is these are beds that are --
where the eelgrass reaches the surface at |ow tide.
True intertidal would be beds that are rooted between

the low tide line and the high tide I|ine.
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pretty good gap in the macroal gae data and it wasn't
until 2006, 2007 or after that time frame that nore
attention was paid to that issue, correct?

A Ri ght . More data was coll ected, |

believe, starting in 2008.

Q Okay.
A Yes.
Q Al right. |'d i ke to show you,

it's an email from Fred Short to you and it's got a
whole -- a pile of emails attached to it and | didn't
exclude the ones that -- that are not relevant to our
di scussi on.

|'"d like to bring your attention to

under .3 -- and it's from Fred. It's tal king about
Great Bay and, | guess, in part, macroal gae. |t
says, Re: Pre-proposal on macroal gae. It's dated

Novenmber 30th, 2007.

It says, and since we have not found
any areas of nuisance macroal gae overgrowi ng eel grass
beds as we have documented in areas |ike Waquoit Bay,
Massachusetts, for exanple, the results of our
anal ysis are only applicable where nuisance

macr oal gae has proliferated to the extent to prevent
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reestabli shment of eelgrass from seed.

Do you have any reason to doubt the

accuracy of Fred Short's statement that they have not

found -- as of this time frame, they have not found

areas of nui sance macroal gae overgrowi ng eel grass

beds?

A | don't know. | mean, | don't know
what he was thinking when he wote this.

Q But do you have any reason to doubt the
accuracy of the statement? | mean, Fred Short's the

person that goes out and | ooks at the eelgrass beds

every year, right?

A Yes.

Q Okay. So he's the one that's out there

| ooking at the situation and then he says, we have

not

found any areas of nuisance macroal gae

overgrowi ng eel grass beds.

t hat

Agai n, any reason to believe that

'S an inaccurate statement from Dr. Short?
A No.
Q No.

Was Dr. Short's main concern, and |

think he's got it stated bel ow, that he was only
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can read it here.

Q Okay. Do you recall whether or not
Dr. Short was -- or anyone else was able to give you
an answer as to why macroal gae were being found in
Great Bay but not in Little Bay, being right next
door to each other?

A | don't recall an answer from
Fred Short, but | do recall that the ultimte maps
of macroal gae were Iimted to Great Bay because
that's where the data had been able to be ground
truthed.

Q So we just didn't have any macroal gae

data for Little Bay or anywhere else in the system?

A No ground truth data, no.
Q No ground truth data. So they did try
to do some -- what was this, area mappi ng again that

t hey were using?

A The macroal gae was mapped using
hydrospectral aerial photography and needed to be
ground truthed.

Q What about macroal gae i mpairments? Are
they -- are they documented in the Squamscott River,

excessive macroal gae in the Squanscott, have you seen
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a report on that?

Oyster, there's been studies done.

A No.

Q How about the Lanprey?
A No.

Q Oyster?

A

Q

So there's sone excessive macroal gae in
the Oyster River?

A There were some studies done in the
"70s and '80s by Art Mathieson and his students and |
beli eve those studies were followed up in nmore recent
years by Art Mat hieson and his students.

Q Are you guessing that it covered the
Oyster River or are you thinking that as part of the
river where the Oyster comes into Little Bay? Do you
recal |l ?

A | don't know exactly where it is, but |
think it is part of the Oyster River.

Q What about the Cocheco; any data on
excessive macroal gae in the Cocheco River?

A No.

Q What about the Piscataqua, Upper or

Lower, excessive macroal gae?
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A " m not sure.
Q What about the harbor?
A Again, |I'm not sure, because there's

different types of studies that are done by different
people and | know there's a lot of monitoring in the
mout h of the harbor related to invasive species

col oni zati on and macroal gae data may be coll ected as
part of that.

Q In the 2009 nutrient criteria document,
the only area for concern of macroal gae, | believe,
was Great Bay; is that correct?

A That's the only area where we had
information for macroal gae for that report.

Q Do you know if the physical conditions
of the tidal rivers allowed for the growth of
macr oal gae to occur, given the tidal velocities that
go through there?

A | don't know.

Q Okay. Who would you go to if you had
to ask that question?

A | would consult with Art Mathi eson.

Q Okay. Has Art Mat hi eson ever told you

t hat any of the Squamscott, Lanprey, Upper or Lower
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Cocheco, the harbor, has he ever told you

those areas are suffering from excessive

macr oal gae growth?

A

| don't recall every conversation |'ve

had with him so |I'm not sure.

Q
A

comments re

It doesn't ring a bell, though?
Art has provided us some written

ating to macroal gae particularly in

Great Bay, so that's what |I'm nost famliar with.

Q

But that's what | was asking. You

know, you're -- you're on the PREP group and, of

course, you

wor k for DES. You do these indicator

reports. Have any of the indicator reports ever

addressed the extent of macroal gae growth in the

system and whether or not it's causing an inpairment?

A
Q
A
Q
ls there inf

showi ng t hat

No.

Okay. Do you know why?

Lack of data.

| guess this is an obvious question.
ormation from 1990 to 2000 for Great Bay

macr oal gae is adversely inpacting

eel grass growth in Great Bay?

A

No studies that |I'm aware of.
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Q Do you know if there's any data show ng
t hat macroal gae are preventing eelgrass fromre --

reestablishing thenselves in any area of Great Bay?

A You're asking if there are studies --
Q Yeah.

A -- of that?

Q Studi es or information show ng that

it's preventing the eelgrass fromreestablishing
itself in Great Bay.

A The maps that were made in 2007 showed
pretty significant areas that had been converted to
macr oal gae whi ch woul d prevent the recol onization of
eel grass.

Q You think that prevents the
recol oni zati on by eelgrass? Do you have data or
studi es that would tell us that that would prevent
it?

A The review papers on this topic show
that as a cause or a -- show that as a way macroal gae
affects eel grass.

Q Don't -- | guess |I'm asking for Great
Bay. And go a little bit from your recollection ful

on this one.
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In 2007, the eelgrass popul ati ons had
declined significantly from 2005, hadn't they? W
could go through the individual data. | think it was
somewhere around 1,200 -- 1,200 acres m ght be the

nunmber for 20077

A Yeah, | don't recall exactly.

Q Okay. Do you want nme to show you a
document that will refresh your recollection?

A Well, why don't we just go on with the
gquesti on.

Q Al'l right. What's the eel grass

popul ation in Great Bay as of 2010, 2011, do you

know? It's higher, right?

A Let's just | ook at the table.
Q And which report are you | ooking at?
A " m | ooking at the 2012 303(d)

techni cal support document which has eel grass data
t hrough 2010.

Q That's -- he is |ooking at Exhibit 47.
And, okay, so we've got it through 2010. And have
the eel -- what page are you | ooking on of this
report?

A Page 14.
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Q Page 14. And can you please tell us
from 2007 to 2010, what was the change in the
eel grass acreage?

A From 2007 to 2010. So in 2007 -- in

Great Bay you're tal king about?

Q Yeah, because that's where you had the
eel grass maps, correct? |'msorry, the macroal gae
maps.

A So in 2007, 1,245 acres.

Q Uh- huh?

A In 2010, 1,722 acres.

Q So, roughly, it increased by 500
acres -- | said roughly because it's a little bit

| ess than 500, between 2007 and 2010. Do you have

any -- you had eel -- you had macroal gae data from
20077

A Uh- huh.

Q Do you have any macroal gae data since

then that shows the macroal gae prevented the eel grass
fromrestoring thenselves in areas where the
macr oal gae previously had been?

A No. 2007 was the only data we had for

macr oal gae.
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Q Okay. Questi on on macroal gae. Do
t he macroal gae cause the | oss of eelgrass or do the
eel grass decline and then macroalgae fill in the
habitat that the eelgrass had been in? How does it
wor k, do you know?

MR. MULHOLLAND: Objection; conpound.

Q And | realize, you know, you're not a
bi ol ogist, so I"mjust curious in terns of your --
what you've been informed about that topic and then
maybe you can tell me who's informed you about it.

MR. MULHOLLAND: | just want to make an
obj ection. Conpound questi on.
Go ahead.

A The best information we have about that
is fromthe review papers on the topic, which would
be Bur khol der, et al, from 2007, MG at hery, et al, |
think it's 2008, where they talk about the sequence
of eutrophication in shallow estuaries where there's
a growt h of macroal gae which affects the eelgrass and
then |l eads to the eelgrass |oss.

Q Ckay. Do you know if in this system
the growth of macroal gae is what caused the eel grass

| 0ss?
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A No.

Q Okay. And whatever macroal gae were
growi ng, they apparently did not prevent 500 acres of
eel grass fromrecovering, did it?

A No.

Q Okay. |"d like to show you -- you
prepared a macroal gae literature survey in, |
bel i eve, December of -- I'll get an exact date,
December of 2011. It's noted as Diers Exhibit 51.

MR. MULHOLLAND: Here you go.
THE W TNESS: Thank you.
BY MR. HALL:

Q Is that -- do you recogni ze that
document ?

A Yes.

Q Okay. Can you please tell me why it
was prepared?

A Ri ght at the beginning we described the
pur pose. The purpose of this literature view --
sorry.

The purpose of this literature review
was to conpile the -- sorry, the draft stanp is on

it -- compile the -- | can't read it, sonething
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Q I n any manner, form any way that
Dr. Mat hi eson gave you data or gave you an anal ysis that
showed the increase in nitrogen in the system caused
eel grass declines, direct or indirect?

A W' ve just received comments from
Dr. WMat hieson on our 303d |ist tal king about how
I ncreases in nitrogen have caused i ncreases of
macr oal gae, which affect eelgrass. So | guess the
answer woul d be yes.

Q Do you know that we covered that exact
docunent in your |ast deposition and |I asked you whet her
or not that docunent confirnmed nacroal gae caused
eel grass | osses and you said no, it didn't? Do you
want -- would you |like to change your answer or am |
going to have to certify that -- would you like to alter
your answer ?

MR. MULHOLLAND: Wi ch answer?

MR. HALL: That Dr. Mathieson's coments
have confirnmed that nitrogen caused eelgrass |losses in
Great Bay by stinul ating nmacroal gae?

A |"mjust reporting what his thing said to us.
It's his report. It's not --

Q That's what you believe his report said to
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you?

A Wl l, maybe we should |l ook at his report. Do
you have it?

Q This is Exhibit --

MR. MULHOLLAND: Sixty-three.
Q -- 63.
Do you want to tell ne where in that docunent

it confirnms nitrogen caused macroal gae changes which

caused eelgrass losses in Geat Bay?

A Well, here's one section. |It's the first
bul l et, bullet nunmber 1. It says -- I'll read it
sl ow vy.

MR. SERELL: Are you on a certain page
nunber? |'msorry.
THE WTNESS: |'mon the first page.

Ext ensi ve ovoid green al gae, U va species, or
green tides have begun to dom nate many of these
estuarine areas during the past 15 to 20 years,
particularly within G eat Bay proper, which is the
citation for Nettleton, et al, 2011. Such nassive
bl oons of foliose green al gae can entangle, snother and
cause the death of eel grass.

Q Hold it. Stop right there. Can entangle.
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Does it say did entangle, have entangled? It says can.
Are you telling ne that statenent says eel grass dem se
has been caused by nmacroal gae growth in G eat Bay?

MR. MJULHCLLAND: Could | have a second
with my witness? Could we a short break? Thirty
seconds.

(Recess.)

MR, MULHCLLAND: Thank you.

MR. HALL: kay. Could you read back ny
guestion and woul d you pl ease answer it?

(Record read as requested.)

MR. MULHCOLLAND: That's a yes-or-no
guesti on.

THE WTNESS: |'msorry, | was going to
answer differently. Can you read it back again? Sorry.

(Record read as requested.)

MR. MULHCLLAND: (bj ection; conpound.

THE WTNESS: Yes. No, it does not -- it
says "can entangle," it does not say that it did
entangle. It does not prove causati on.

BY MR HALL:
Q So this docunent does not provide a basis for

concl udi ng that macroal gae have caused eel grass | osses
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in Geat Bay; correct?

A Correct.

Q Ckay. Enough. Let's stop there.

Now, a nmonment ago you nenti oned sonet hing
about needing to do -- | ooking at studies from ot her
estuaries to see what caused eel grass | oss; correct?

A Yes.

Q Okay. Those other studies, in other
estuaries, they have confirnmed, they have anal yzed t hat
certain water quality caused eel grass | osses; correct?
| nmean, how coul d those studies have concl uded that the
wat er quality caused eelgrass |oss? They nust have done

sonething to evaluate that; right?

A Yes.

Q Ckay. Was that sane eval uation done for G eat
Bay?

A Uhm | would say the eval uations done in sone

of these other studies, just observational, that if you
have areas of eelgrass that are conpletely snothered by
macr oal gae, then that is the cause of the eel grass |oss.
So I think we have done sone of those observations in

Great Bay. Just not, maybe, to the sane degree in sone

ar eas.
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nuneric criteria on the permts.
(Counsel conferred with the wtness.)

Q M. Trowbridge, are you aware that Dr. Short
testified that he never reconmended applying the nuneric
nutrient criteria in the tidal rivers?

A No.

Q This is Short Exhibit 20. That's a graph of
Kd transparency neasurenent versus chl orophyll-a. Ckay.
Have you seen that grant before, M. Trowbridge?

A | think so.

Q Doesn't that graph denonstrate that regul ating
nitrogen to control chlorophyll-a levels in the
Squanscott River will not and cannot assure attai nnent
of the transparency |evel contained in the June 2009
nuneric criteria docunment?

A |'"'mnot sure. So the graph is light
attenuati on neasured at these two stations versus
chl orophyl I ?

Q Unhm hmm  Does, first off, does the graph show
that the |ight attenuation values clainmed necessary in
the nuneric criteria docunent are attained in the
Squanscott River, at either Chapman's Landing or the

further downstream stati on?
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A No.

Q It's not even close; right?

A Ri ght.

Q These are | arge excedences of that val ue?

A Yes.

Q Ckay. Does the analysis show that controlling
chl orophyll-a wll bring, even if you take the

chl orophyl |l -a down to near zero in Squanscott R ver,
that that will allow this systemto attain the
nutrient -- the transparency targets set in the 2009
criteria docunent?
MR. MULHCLLAND: Object to form | don't

understand it, but maybe Phil does.

Q Look at the | ower panel

A The | ower panel.

Q The one you just --

A And this is a -- these box and whi sker plots
on the | ower panel, what are they?

Q They're the data averaged fromthe plot above.

A Ch.

Q Sanme type of thing you' ve done.

A. Yeah, okay. This graph doesn't show a

relationship with chlorophyll and |ight attenuation.
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Q Right. So controlling nitrogen to contro
chl orophyll in this systemw || not allow this water
body to even cone close to attaining the transparency
| evel that is contained in the 2009 criteria; right?

A Based on this anal ysis, no.

Q Al right. This data had been submtted to
you and to EPA. |s there any basis that you know for
claimng that the analysis presented in this graph is
i ncorrect?

A " m not sure.

Q You' ve not seen any analysis that shows it's

I ncorrect, have you?

A No.

Q (kay. Doesn't this analysis tell you it's
sonet hi ng el se other than chlorophyll controlling the
transparency |level in the Squanscott River?

A Based on this data, yes; this graph, yes.

Q Okay. Do you know if these other factors that
are controlling -- if it's not chlorophyll, there's only
two other factors that it can be, other than the water
itself. It's color-dissolved organic matter or it's
nonal gal -rel ated turbidity; right?

A O it's organic matter that's not chl orophyll.
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Q Right. Well, when | -- | said nonal ga
turbidity, so anything that could cause turbidity but
not related to al gae?

A Not related to |iving phytopl ankton, you nean,
because that's what chl orophyl| measures. There's other
types of organic matter that's in the water.

Q Ri ght. Correct.

A You know, that's pieces of nmacroal gae, that's
dead phytopl ankton, it's --

Q In the Squanscott River, pieces of nmcroal gae?
| nean, let's stop talking theoretical, what this could
be. |'mtaking about the Squanscott River,

M. Trowbridge. So let's not just go off on things that
we know don't even exist in the Squanscott River. These
data say it's one of those two other factors: sonething
turbidity-related or sonething col or-dissol ved organic
matter; right?

A Right. And what I'mtrying to distinguish is
turbidity can include organic matter as well as
I norgani c nmatter.

Q So reduci ng the Exeter discharge to zero
nitrogen, is that going to allow this water body to

attain the transparency level you're claimng is
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necessary to allow eelgrass to inhabit that systenf

A Uhm |'m not sure.

Q What do you nean you're not sure?

A |"mnot sure. There's a |lot of factors.

Q And you're telling ne there's sonething el se
in the Exeter discharge that's causing transparency
I npacts?

A Like | said, I amnot sure. Eelgrass existed

in this systemat sone tine in the past.
Q What does that have to do with whether or not
the nitrogen is going to inprove the transparency |evel?
A Because the CDOM | evel s probably have not
changed. And if that's -- so one factor that has
changed is the nitrogen.

Q kay. Look, you're under oath,
M. Trowbridge. You' ve already testified | don't know
how many tines that there's only four factors affecting
light transm ssion. N trogen is not one of those
factors; right? N trogen does not directly affect |ight
transm ssion; right?

A Yeah. N trogen nol ecul e does not directly
affect light transm ssion.

Q Ckay. So we've determned, fromthis graph,
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and there are two nore just like it, that it's

chl orophyl|l -- chlorophyll-a control in this systemw ||
not allow the transparency |evel to be inproved to where
it can support eelgrass; right?

A |'ve al ready said that.

Q Ckay. So howis it that regulating nitrogen
fromthe Exeter discharge, which is alnost all dissolved
I norganic, is going to bring this systeminto conpliance
with the transparency | evels you claimare needed for
eel grass growt h?

A Gve me a mnute to think about this. | think
| go back to the fact that the criteria we use for our
assessnents or the thresholds we use for our assessnents
are based on a variety of different nechanisns in which
nitrogen affects eelgrass. It's different in different
parts of the estuary, and it's different at different
tinmes. Light attenuation is one of those factors but

it's not the only one. Shallow ng, and shal |l ower areas

over cones - -

Q Can you stop. You're not answering ny
question. |'m asking about transparency. |'m not
aski ng about overgrowt h of the nacroal gae, |I'm not

asking about toxicity of nitrogen, which you throwinto
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your CALM response. |'m asking about transparency. How
Is controlling Exeter going to significantly inprove the
transparency in the Squanscott River, based on this
graph?

A Based on this graph, it would not.

Q It's not. Thank you. Based on the Mrrison
report you know CDOMis originating fromthe tidal
rivers; right?

A Yes.

Q Ckay. Are the CDOM concentrations nuch higher
inthe tidal rivers than they are in the bay?

A Yes.

Q They have to be, right, because that's where
they're comng fromand they're not yet diluted into the
rest of the bay. Do you know if the tidal rivers tend
to be turbid because of the high exchange of saltwater
into the systenf

A Soneti nes, yes.

Q |f the turbidity -- I"msorry, if the poor
light levels in the Squanscott R ver are due to, one,
the CDOM com ng down the systemand, two, the turbidity
caused by the tidal exchange, isn't that a natural

condition, regardl ess of what the [ight transm ssion




tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight





™ O

10
11
12
13
14
15
16
17
18
19
20
21
22

23

TN Control Ineffective in Tidal Rivers - Trowbridge Deposition - 7-11-12

428
l evel is in that systenf
A Correct; that's a natural condition. The
guestion | have is why was eelgrass there earlier.
Q Vel l, you know, M. Trowbridge, that, to ne,
is an extraordinarily interesting question. | think the

data for the -- wasn't the data on eel grass being
present in the Squanscott, that was based on sone
anecdotal chat that Fred Short had with a M. Chapnman;
right?

A No. It was based on maps nade by a UNH
mast ers student who did a survey of the tidal rivers and
portions of Great Bay and portions of the Piscataqua
Ri ver.

Q | " mthinking of the earlier one, the 1948
extent, | believe, was clainmed to be based on a
di scussion with M. Chapnan?

A No. The 1948 was the nmasters thesis that was
publ i shed by UNH.

Q s it conceivable that sone kind of physica
conditions in the tidal rivers have changed since 19487

A | don't know.

Q Do you know if they filled in at all?

A Uhm hard -- it's hard to say. Sedi nent




tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight



tscott

Highlight





™ O

10
11
12
13
14
15
16
17
18
19
20
21
22

23

TN Control Ineffective in Tidal Rivers - Trowbridge Deposition - 7-11-12

429

budgets is a conplicated thing that we've been trying to
st udy.

Q Okay. Do you know if any of the tidal rivers
have filled in? | thought a nunber of them had.

A Well, the Oyster has had sonme sedi nentation
I ssues because there's been di scussions about dredging.

Q Do you know if the |evel of the sea has
changed since 19487

A According to -- yes, it has changed, but |
don't know by how nuch.

Q Al right. So, but here's the point:

Regardl ess of why the eelgrass are not there at this
point in tine, the transparency data shows it cannot
possi bly support eelgrass at this tinme; right? That's
what this data indicates?

A Uhm at a -- yes. Wat that data indicates is
that at a two-neter restoration depth, that would be too
deep. So the question is, there maybe shal |l ower areas
where it could survive. That's another way of | ooking
at it.

Q Well, we don't have any eel grass anywhere in
this system right?

A Correct.
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Q So if you can't fix this via nitrogen control,
why would it be considered a nitrogen-inpaired systenf
If nmy statement is true, if you can't fix it via
nitrogen control, that there's other factors that you
cannot change because they're naturally occurring at
this point, would it still be considered a
ni trogen-i npaired systenf

A So you're asking if we were to do a new 303d
assessnent and it was concl usively proven that the
eelgrass loss in this systemwas not due to nitrogen
would it still be inpaired for nitrogen?

Q Why woul d one have to concl usively prove
sonet hing's not caused by nitrogen when you know t he
transparency is insufficient to allow eel grass growh
regardl ess of the nitrogen controls put on the systenf

A | think we're mxing issues. There's the
I ssue of an assessnent versus the issue of permtting.

Q | " mtal king about a narrative criteria
violation. |If that transparency |level is natural, can't
be controlled --

A Oh, so you're tal king about as naturally
occurs?

Q Yeah.
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A In ternms of the narrative standard of "as
naturally,"” if it was determ ned this was naturally
occurring, then it would not be an inpairnent.

Q And there would be no point in regulating

nitrogen, right, because you wouldn't be able to change

it; right?
A Yeah. That's not really our call, because we
don't wite the permts, but the point would be -- the

question related to us is the "as naturally occurs”
cl ause of our standard.

Q Al right. 1'mgoing to show you Exhibit 21
fromFred Short, Fred Short's deposition, Lanprey River.
Does this, in Lanprey River, with Kd versus transparency
| evel versus nitrogen -- I'msorry, versus
chl orophyl | -a, does this data show a simlar pattern as
t he Squanscott River, that transparency |levels are poor

in this systemeven at very low |l evels of chlorophyll-a

content ?
A For the nobst part; yes.
Q So wll regulating nitrogen to contro

chl orophyll-a in this systemensure that the

transparency level is achieved in the Lanprey River?

Wen | say "transparency level,"” that's the |evel
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necessary to support eel grass?

A Based on this data, no.

Q Ckay. Do you have -- oh, this is -- when we
say "this data," this is data that came out of your
system

Do you know if there's any, any data that
shows, for the Lanprey River, that nitrogen control can
assure a sufficient transparency level is attained to
all ow eel grass to be restored?

A And you're tal king about data fromthe Lanprey
Ri ver?

Q Ch, yeah.

A Uhm sorry. Can you say the question again,
pl ease?

MR. HALL: Could you repeat that back,
pl ease?

(Record read as requested.)

A Al right. So I think what you're asking is:
Are there any other data besides these?

Q Data or anal yses that show you contro
nitrogen, you're going to fix that transparency problem
transparency issue in the Lanprey River?

A. The answer is | don't believe so. It's the
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sane issue as wth the Squanscott.

Q Okay. Could I have both of those back
pl ease? And | just want to say, shock of shocks, we've
got one nore of these which is the Upper Piscataqua
River. This is Fred Short Exhibit 22.

A Yes.

Q | bring your attention to two things. First,
| ook at chl orophyll-a |levels, annual nedian, in the
Pi scataqua Ri ver, Upper Piscataqua. Does that |evel of
chl orophyl |l -a occurring in the Upper Piscataqua indicate
to you that there's cultural eutrophication occurring in
t he Pi scat aqua?

A We haven't defined cultural eutrophication in
terms of chlorophyll-a |evel.

Q That's a pretty [ ow chlorophyll-a | evel,
t hough; right? | nmean, it's -- other than there's 2003
data that average above five, the rest of the tine we're
in the one and a half to three range. That's not nuch
chl orophyll growth, is it?

A As an annual nedi an, yeah. | don't know what
the individual points |ook |ike here.

Q But your transparency criteria is based on

annual nedi an consi derations; right?
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A Yes.

Q (kay. Look at the Kd chart right bel ow there,
sane thing. Kd neasurenents. Do those, fromthis
chart, do they indicate that they're significantly
affected by the chlorophyll-a level in the Upper
Pi scat aqua Ri ver?

A They're not well -correl at ed.

Q There's a mnimal inpact; right?

A Unm based on this anal ysis; yes.

Q Ckay. That's the same conclusion that the
Morrison report canme to, right; that chlorophyll had a
m ni mal inpact on the water transparency, right?

A Wll, it had a -- it said it was a snmaller
factor. It didn't say mninmum | don't think,

Q | think somewhere around 12 percent is, |
t hi nk, what Morrison had; right?

A Somewher e around there.

Q (kay. Does this data indicate that if you
regul ate nitrogen to control chlorophyll-a you will neet

the transparency target that is being applied to the
Upper Pi scataqua River?
A. Not based on this anal ysis.

Q By the way, | ook at 2006. Did the
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statement ?

MR. HALL: The possi ble reasons or
causes of sporadically |low DO concentrations are not
known and, in some cases, the |l ow concentrations may
be a natural phenonmenon.

A Uh- huh. Yes, there's been sone nore
recent studies on the Lanmprey River that indicate
that there is a -- sonme salinity stratification that
affects dissolved oxygen in the Lanprey River.

Q Is that directly caused by al gal
bl ooms, that salinity stratification?

A The stratification itself is not caused
by al gal bl oons.

Q Is the stratification a natural
condition in that system?

A Do you consider a dam to be a natural
condition?

Q It's part of the existing setting.

Yeah, let's | eave the dam as part of the natural

condi tion.
A | would argue that's not natural, it's
t he existing condition. | guess flushing is an

i mportant consideration related to salinity.
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Q Whi ch nonnatural factor is controlling
the stratification in the system?
A | don't know.
Q Do you know if any nonnatural factor is

controlling stratification?

A | don't know. | -- the reason I'm
raising the issue of flushing is that it's just a
factor that needs to be considered related to
stratification.

Q So when you're raising this issue,

you're just guessing because you just told me --

A No.
Q -- you don't know, right?
A | am explaining the factors that are

involved in making that kind of assessnment.

MR. MULHOLLAND: Can we take a short

break?

MR. HALL: Absolutely.

MR. KI NDER: Yup.

(Recess taken from 9:50 a.m until
9:54 a.m)

MR. HALL: We're back on the record.

Where were we on the |ast question?
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(The question and answer were read by
the reporter.)
BY MR. HALL:
Q Regardi ng the statenment that some of
the DO conditions in these tidal rivers, | presune,

may be caused by natural conditions, can you provide

alittle nore explanation as to what -- what was
meant by that statement, if you know?

A Yeah, | don't know.

Q Can you tell me what kind of natural --

what type of natural condition could cause |low DO in
the system?

A | think there are many, but |'m not
sure exactly.

Q Well, tell me what they are. | mean,
you were very happy to give us the list of all these
ot her things that you thought were inpacted, the
stratification in the system so you're the scientist
that they hired to do the analysis of the technical
data. G ve nme an idea of what you know on natural
conditions that can cause low DO in a tidal estuary.

A There can be low DO in some salt

mar shes.
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Q And how can that affect the DO in the
rivers?

A It can affect the river in some cases.

Q How does that happen? | mean, what --

what allows a marsh to affect the river?

A Ti dal interchange.

Q Okay. And when you say tidal
i nterchange, you nean the water flows into the marsh
at a higher DO, the marsh causes the DO to drop, and
t hen when the water ebbs back out of the marsh, the
water exiting the marsh is then -- has |ow dissol ved

oxygen and that drops the DO in the river, correct?

A That's one pathway that that can
happen.

Q Okay. Can you give me another pathway?

A Gr oundwat er .

Q Okay. Coul d you explain how that
happens?

A Wat er moves through the ground or the

vadose zone and then enters the estuary through
subti dal exchange.
Q OCkay. Anything else that you can

t hink of that can cause a -- how and why does
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stratification trigger a |low DO condition in a
tidal system? Can you explain that to us?

A Stratification results in stagnant
water in which the oxygen can be depleted wi thout
bei ng refreshed.

Q Okay. And where -- where does this
oxygen del etion occur? Does it occur through the
entire water colum in the river or does it just
occur in the area where the stratification is
occurring?

A It occurs in the area where the
stratification exists.

Q Okay. MWhich of the tidal rivers
experience significant stratification, do you know?
| mean, when | talk about tidal rivers -- let's go
one by one.

Do you know if the Squanmscott River

experiences any significant stratification?

A | don't know.
Q Okay. \What about the Lanprey?
A The Lanprey does experience

stratification under certain conditions.

Q Okay. Oyster, Oyster River?

41
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A | don't know.

Q Bel | any?

A | don't know.

Q W nni cut ?

A | don't know.

Q Cocheco?

A | don't know.

Q Upper Piscataqua?

A | don't know.

Q Ckay. s the -- can you explain the
reason you don't know? Is it -- is it because

research hasn't been done on that issue for those
rivers or you're just not famliar with what research
has been done for the area on that question?

A To nmy knowl edge, detailed studies of
stratification have not been done on those other
rivers.

Q OCkay. s -- the only river with
the detailed study on stratification is the Lamprey?

A Yes.

Q Okay. In terms of factors affecting
oxygen loss in a river system are some of those

factors that can -- one of themis sedi ment oxygen
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demands, correct?

A Yes.

Q Okay. | s sedi ment oxygen demand
affected by natural as well as manmade sources?

A It can be.

Q Ckay. For -- let's go river by river.

For the Squamscott River, do you know

how much of the sedi ment oxygen demand in that
river -- well, first question is do you know how
much the sedi ment oxygen demand is in that river?

A No.

Q Okay. This will be an easy one. Have
sedi ment oxygen demand studi es been done on any of

the major tidal rivers to the estuary, to your

knowl edge?
A Not to my knowl edge.
Q OCkay. And -- all right. So we don't

have sedi ment oxygen demand studi es.

Do we have any idea of how nuch
sedi ment oxygen demand coul d be caused by al gal
growth in those systems at this tinme?

A No.

Q No. Do we know how much sedi ment
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oxygen demand is caused by the -- what 1'Il say the
natural runoff, |eaf material and other things that
happen in these systenms from the watershed?

A No.

Q OCkay. So it -- if you don't know the
sedi ment oxygen demand and you -- and we don't --
let's take the Squanscott as an exanpl e. If we don't
know t he sedi ment oxygen demand and we don't know the
stratification question, how do you determ ne the
Squanscott River, how much of the |low DO is caused by
al gal growth versus other natural factors -- or other
factors, just make it, natural or not.

A Uh- huh. You're asking to determ ne the
causes of the | ow DO?

Q No. Yeah. There's low DO in the
Squanscott River, right?

A Yes.

Q And it can be caused by a nunber of
factors, correct?

A Yes.

Q Al right. How can we know at this
point in time how nmuch of that |low DO is caused by

al gal growth versus other factors if we haven't



tscott
Highlight

tscott
Highlight

tscott
Highlight

tscott
Highlight


10
11
12
13
14
15
16
17
18
19
20
21
22

23

Causes of Periodic Low DO Unknown - Trowbridge Deposition - 6-23-12

45
analyzed the other factors that affect DO in the
syst ent?

A We don't have the information to do
t hat anal ysi s.

Q Al'l right. That's what | thought. I
mean, it's -- and that was one of the reasons why the

Hydr oQual study was initiated, right, to try to gain
some further insight as to what was affecting the DO

regime in the Squanmscott River?

A | don't know why that study was done.
| mean, | know it was part of a plan for the
Squanscott River, but | don't know the exact

moti vati on.

MR. HALL: Evan, could we go outside
for one nore m nute?

MR. MULHOLLAND: Okay.

MR. HALL: Off the record.

(Off-the-record discussion.)

MR. HALL: We're back on the record. I
t hi nk counsel for M. Trowbridge may have refreshed
his recollection as to the -- what may have occurred
for the -- on the |last question.

Coul d you please read that question
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1 MR. KI NDER: Yeah.

2 BY MR. HALL:

3 Q As | said, start at the nouth. Start
4 at the mouth and work your way up. Tell nme where you
5 got the information showi ng nitrogen has caused

6 el evated algal growth that significantly affected

7 water clarity in that area of the system Start at

8 t he mout h.

9 A Uh- huh.
10 Q Now. Pl ease.
11 Did it happen at the mouth, at

12 Port smout h Har bor ?
13 THE W TNESS: | -- all right. Can | --

14 can | talk to you because | need to figure out how

15 to --

16 MR. HALL: You can certainly take a --
17 THE W TNESS: "' m having a techni cal
18 issue with this.

19 MR. MULHOLLAND: Okay.

20 (Recess taken from 11:48 a.m until

21 11:54 a.m)
22 THE W TNESS: All right.

23 MR. MULHOLLAND: Back on the record.
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1 Do you remenmber the question?

2 THE W TNESS: Yes, | renmenber the

3 gquesti on.

4 A So you asked for areas where we have

5 data showi ng chl orophyl|l affecting |ight attenuation.
6 And the other area where we have definitive data on
7 that is at the Great Bay coastal buoy, which was the
8 study that -- or the report that was witten either
9 with this grant or with a related grant.

10 MR. HALL: Can you read back ny

11 guesti on, please.

12 (The question was read by the

13 reporter.)

14 BY MR. HALL:

15 Q Answer the questi on. Start at the

16 mout h.

17 A Start at the nmouth?

18 Q | don't care where your only other data

19 set is. Answer the question. Start at the nouth.
20 A OCkay. So at the nmputh we don't have
21 t hat information.

22 Q So at the mouth, you do not have data

23 showi ng that increased nitrogen |evels caused
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1 phyt opl ankt on bl oonms whi ch reduced water clarity,
2 right?
3 A Correct.
4 Q Lower Piscataqua River, do you have
5 data showing it there?
6 A No.
7 Q Do you have data showing it in the
8 Upper Piscataqua River?
9 A No.
10 Q Do you have data showing it occurred in

11 the Lanprey River?

12 A No.

13 Q Do you have data showi ng that it
14 occurred in the Cocheco River?

15 A No.

16 Q Do you have data that show that
17 occurred in Little Bay?

18 A No.

19 Q And where you do have data, in
20 Great Bay, do you have data showi ng increased
21 nitrogen | evels caused phytopl ankton bl ooms which
22 reduced water clarity in Great Bay?

23 A There's two aspects to that question.
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1 We have the data that shows that

2 phyt opl ankt on bl oons are a significant component of

3 the Iight attenuation, which is what we have fromthe
4 Great Bay buoy study, and total nitrogen was not

5 measured as part of that study.

6 Q Answer the question that | posed.
7 A Can we read it again?
8 Q You like to answer the piece of the

9 guestion that you want to answer and don't want to
10 answer the piece of the question that you don't want
11 to answer .

12 Answer the full question, please.
13 MR. MULHOLLAND: "Il object to the
14 extent it's a compound questi on. He tried to answer

15 the part --

16 MR. HALL: He answered it ten times

17 bef ore. Not -- I'"msorry, that's an over -- seven

18 times before. | suspect he can answer it the eighth
19 time.

20 MR. MULHOLLAND: Go ahead.

21 A Al right. | explained the information

22 t hat we have. We don't have that informati on rel ated

23 to nitrogen causi ng phytopl ankton blooms in the Great
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1 Bay Estuary.
2 BY MR. HALL:
3 Q You don't have that information or do

4 you have information that confirnms nitrogen did not
5 cause significant increase in algal levels in Great
6 Bay?

7 A | have information that it did not

8 cause it?

9 Q Yeah.
10 A | don't have that information either.
11 MR. HALL: | want to break because |

12 want to ask the judge to hold the witness in contenpt
13 because |'ve got a dozen docunents written by him

14 t hat says that's exactly what the data show.

15 MR. MULHOLLAND: Al right.

16 MR. KI NDER: Let's take a break for

17 unch and come back.

18 MR. MULHOLLAND: Good luck finding the
19 j udge.

20 MR. PELTONEN: We have --

21 MR. HALL: Let ne submt the documents
22 into the record first.

23 MR. KI NDER: Wait, wait, wait, wait,
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1 John. Let's conme back.
2 MR. MULHOLLAND: Are we on the record
3 or off the record?
4 MR. KI NDER: Let's take a break for
5  unch and come back.
6 MR. MULHOLLAND: All right. So off the

7 record?

8 MR. KI NDER: Yup.
9 MR. MULHOLLAND: Thank you.
10 (Lunch recess taken from 11:58 a. m

11 until 1:03 p.m)

12 BY MR. HALL:

13 Q Okay. So we're back on the record.

14 We're trying to cover the issue on Great Bay. And,
15 M . Trowbridge, you indicated that there were

16 significant chlorophyll-a data for Great Bay and |

17 was asking you whether or not those data and other --
18 whet her or not there's any data that you've collected
19 on Great Bay that show that the statement made in

20 exhibit -- have we marked that exhibit yet? Wy

21 don't we mark it now before |I forget to do it.

22 (Trowbridge Exhibit No. 58 was marked

23 for identification.)
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1 BY MR. HALL:
2 Q Okay. M. Trowbridge, doesn't the
3 avail able data for Great Bay also confirm that that
4 statement is true?
5 A | guess one point of clarification.
6 Are we tal king about trend type data or
7 are we tal king about site-specific, | guess, detailed
8 anal ysi s dat a.
9 Q Let's go for -- let's do both.
10 A Ckay. For trend data in Great Bay,
11 dependi ng on how you analyze for chlorophyll, you
12 either see no trend or you'd see some trends. You' |
13 see an increasing trend, depending on what
14 statistical test you do.
15 Q Okay. But let's -- for the data that
16 are avail able, does it support the hypothesis that
17 nitrogen is causing phytopl ankton bl oonms which are
18 reduci ng water clarity to a great degree? Do the
19 data show that ?
20 A The data -- the trend anal ysis, which
21 doesn't show any kind of increased trend, does not
22 support that hypothesis.
23 Q We may just have a -- does not
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A That can happen, yes.
Q Yeah. Okay. So Conclusions, let's
| ook at the concl usions.
Tradi tional concepts for nitrogen
eel grass rel ationshi ps do not work for Great Bay.
By the way, who wrote these

conclusions? Was this a coll aborative effort between

you -- between the folks listed on this presentation
or was it -- were these just your concl usions?

A This was certain -- certainly
col | aborati ve. It wouldn't have everyone's nane on

it if they didn't review it.
Q Okay. Just checki ng.

So the traditional conceptual nodels
for nitrogen eelgrass relationships do not work for
Great Bay.

Whi ch model s were you tal king about?
Was it the | oading model or was it the

A Those were -- | can't remenber exactly,
but it would -- | think the | oading nodels were one
that was in this presentation, some of the other
research that's been done in the Chesapeake Bay, for

i nst ance.
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Q Was it also the nmodel that says
phyt opl ankt on -- excessive phytopl ankton growth
is going to lead to significant decreases in
transparency when you increase nutrient |oads? 1Isn't
t hat also one of the conceptual nmodels you're talking

about there?

A Yes.
Q Okay. So you need to do somet hing
different. So you said we need a different nodel

whi ch includes tidal anplitude, sediment resuspension
and macroal gae. So you needed something a little bit
more conplex than just a |light attenuation value,

right? That's what this is inplying.

A Yes. There's also information -- yes.

Q Okay. |"d Ilike to show you anot her
email -- now, | understand Fred was a little bit
upset . "' m not quite sure why he was a little upset

at what you said, but you did some further analysis
after that. Do you recall being invited by Phil
Col arusso to some kind of eelgrass neeting to do a
presentation in March of 20087

A Yes.

Q Can you tell me, what was that meeting
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| ocation. So they're kind of a m xture.

Q No, it's not. It's in two | ocations?
A ALl right. Well --
Q You' ve got water on the Piscataqua

whi ch showed it didn't change over tine. The

only avail able data -- do you have any other

avail abl e data other than these data showi ng whet her

clarity changed over this 15-year period in the

Pi scat aqua Ri ver and Great Bay where nost of your

eel grass resources were?

A No.

Q Okay.

A There was some data collected in
Portsnmout h Harbor, same -- it's the same group, the

same volunteer group.

Q So the only avail able data you have

shows water clarity didn't change in the Piscataqua

and in Great Bay, right?
A Ri ght .
Q Al'l right. Why did you ignore that

in issuing the 2009 criteria documents in

claimng that transparency needed to be inproved in

Bay and in the Piscataqua River and in Little
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I ncreased dramatically. | don't know by other types of
al gae, |i ke macroal gae.
Q |"monly tal king about phytopl ankton. The

ni trogen went up but the phytoplankton | evels didn't
change?

A. In the place where we have | ong-termrecords,
whi ch is Adans Point.

Q So if the phytoplankton | evels didn't change,
phyt opl ankt on coul d not have caused a change in
transparency; correct?

A Uhm vyes.

Q “Yes," meaning correct; right?

A Yes.

Q Ckay. So back to the -- renenber we used the
term"cul tural eutrophication" before about causing,
sonet hi ng about causi ng excessive or increased aquatic
plant gromh; right? | think that's howthe terms
used?

A | believe so.

Q So wth regard to, and I'll just say
phyt opl ankt on, up through 2006 at | east, there wasn't
any indication that narrative criteria were being

violated for nutrients; right?
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(Recess.)
BY MR HALL:
Q M. Trowbridge, |'ve got a few nore questions

about the 2009 criteria docunent, and then ask you sone
wei ght - of - evi dence questions, hopefully, and then we
will go on fromthere. That should be pretty nuch
cl osi ng.

2009 criteria docunent that you devel oped,
that's a -- you said you used a wei ght -of - evi dence

analysis to cone up with the criteria in that report;

right?
A Yes.
Q Did you include in that report the evidence

that indicated that transparency was not the cause of
eel grass loss in the systemthat you had devel oped in
any of your earlier anal yses?

A VWhat are you referring to for an earlier
anal ysi s?

Q That transparency, or analysis of transparency
had not changed over tine; was that included anywhere in
that report?

A No.

Q What about all the statenents that G eat Bay
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IS not a transparency-controlled system from EPA and
Dr. Short, and those are the ones you and | wal ked
through in your first round of the deposition. D d you
i nclude the statenments that Great Bay was not

t ransparency-control | ed?

A |"mnot sure; | don't believe so.

Q Ckay. What about the -- did you include the
statenents that the cause of eelgrass | osses and changes
in the system were unknown, statenents that were
contained in the various 303d |isting docunments?

A Uhm | have to | ook through. |'mnot sure.
|''mnot seeing it here.

Q Did you include any of Mrrison's concl usions
that the major factors controlling transparency in the
systemwere, in fact, turbidity and col or-di ssol ved
organic matter, and not chlorophyll?

A | believe we included equations fromthe
Morri son study.

Q Did you highlight the Morrison study concl uded
that the transparency |evel of G eat Bay was acceptabl e,
and that you needed to | ook at something el se as the
cause of eel grass dem se?

A. |'"'mnot sure if we have that statenment in
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her e.

Q It's a pretty inportant statenent, isn't it?

It nade your report.

Did you -- well, did you include any
di scussi on about how the prinmary graphs that you were
using to devel op the transparency and nitrogen
rel ati onshi ps were nmerely correlations and di d not
denonstrate causation?

A | don't believe so.

Q Actually, let me ask you a quick question on
that. Wth regard to the low DO relationship to
chl orophyl I -a, and your transparency relationship to
total nitrogen, both of those graphs are just
correlations, right; they do not show causati on?

A That is correct.

Q | s there anywhere in that docunent that you
assessed the other factors, other confounding factors
that inpact the DO regi me, such as sedi nent, oxygen
demand, river flow, |ow DO comng in from swanp areas?
Did you assess that anywhere in this anal ysis?

A No.

Q What about the factors that are controll abl e

intidal rivers; did you assess whether or not CDOM
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turbidity or any of the other factors that are
significantly influencing the transparency |level in the
tidal rivers, is there any assessnent of that anywhere
I n that docunent?

A Uhm can you clarify? Assessnent of what?

Q O how those factors influence and contr ol

transparency in the tidal rivers?

A So in the tidal rivers specifically.

Q In the tidal rivers specifically.

A No.

Q | s there any assessnent about how t he change

inrainfall patterns could have influenced the eel grass
| osses or the transparency occurring in the system
anywhere in that docunent?

A Sorry. You said rainfall and what?

Q Just how rainfall patterns influenced
transparency in eel grass populations in the systenf

A | don't believe so.

Q (kay. Does that report include any of the
case-specific anal yses you did and eval uati ons t hat
confirmed TN did not cause any excessive algal growh in
the systemor alter transparency in the system over

ti nme?
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A You say case-specific analyses. What are
t hose?

Q Your March 2008 presentation to EPA that said
it's not a transparency issue. Does that -- was that
analysis reflected in this assessnent?

A So you're tal king about, like, the -- either
the presentations or the interimreports?

Q Correct.

A Were they reflected in this report?

Q Unhm hnm

A | would say the interim anal yses are not
included in the report; no. They were not included in
the final report. Wat was included was the final

anal yses.

Q The final analysis which Ieft out all of these

prior analyses that indicated transparency wasn't
controlled by chlorophyll-a or nitrogen. Hmm Ckay.
Let's tal k weight of evidence for a nonent.
don't have any further questions on that. Here's a --
darn it, what did | do wth it? Ah, right here.
MR HALL: Can we mark this as
Exhi bit 89, please?

(Trowbridge Exhibit 89 marked for
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Dr. Short is trying to give you some insight as to
what's happening in these type |l ocations and why.

It says, | think nonitoring eel grass
in the system would be a good indicator for habitat
assessnment, but we have got to be careful to | ook at
the conditions in Great Bay itself differently than
those in Little Bay and Piscataqua River.

Quote, Great Bay is dom nated by
extensi ve eel grass meadows that are intertidal that
receive enough light at low tide to satisfy their
light requirements.

Do you have any reason to disagree with
t hat observati on made by Dr. Short?

Do you have -- no, let's -- let's let
t he question stand. Do you have a basis, a
scientific basis, to disagree with that position
expressed by Dr. Short?

A No. | will say that | think the term
intertidal here is used incorrectly because | think
what he nmeans here is these are beds that are --
where the eelgrass reaches the surface at |ow tide.
True intertidal would be beds that are rooted between

the low tide line and the high tide I|ine.
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MR. HALL: You know, Evan, he's not
just not answering the question again. And | know he
hates to answer questions when he can't answer them
ot her than to say, you're right, I had no information
t hat showed the experts were wrong. That we' ve gone
t hrough several times. But we're going to ask the
question or I'Il just certify this one to the judge.
BY MR. HALL:

Q You said you were not an expert on
eel grass ecol ogy, right?

A That's correct.

Q Al right. You said Dr. Short was an
expert on eelgrass ecology, right?

A That's correct.

Q You said Phil Col arusso was an expert,

some type of expert on eelgrass ecol ogy, right?

A That's correct.
Q You've got emails from Dr. Short,
Phil Col arusso, Jim Latimer, | don't know what he's

an expert on, all saying the same thing, the system
is not alight-limted system Great Bay. \What
information did you have that denonstrated that

expert advice was incorrect?
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MR. MULHOLLAND: Just that specific
gquesti on.

A None.

MR. HALL: Thank you. We've got about
hal f an hour.

MR. MULHOLLAND: That's great.

MR. HALL: |'d like to bring to your
attention sonme eval uations you yourself did on this
question of transparency and its effect on the
system

Let's mark this as Exhibit 71.

(Trowbridge Exhibit No. 71 was marked
for identification.)

BY MR. HALL:

Q M . Trowbridge, |'ve given you an
email, this is alittle bit of an email chain, and
then there's an attached -- it looks like it's a

Power Poi nt that was done for the New Hanmpshire
Estuaries Project. It's a PowerPoint that's dated
Novenmber 8th, 2007 and entitled Toward a New
Conceptual Model for Nutrient Criteria Devel opment in
a New Hampshire Macrotidal Estuary. Phil Trowbridge,

Ru Morrison, Jim Latimer, John Pennock, Rich Langan
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Dr. Short is trying to give you some insight as to
what's happening in these type |l ocations and why.

It says, | think nonitoring eel grass
in the system would be a good indicator for habitat
assessnment, but we have got to be careful to | ook at
the conditions in Great Bay itself differently than
those in Little Bay and Piscataqua River.

Quote, Great Bay is dom nated by
extensi ve eel grass meadows that are intertidal that
receive enough light at low tide to satisfy their
light requirements.

Do you have any reason to disagree with
t hat observati on made by Dr. Short?

Do you have -- no, let's -- let's let
t he question stand. Do you have a basis, a
scientific basis, to disagree with that position
expressed by Dr. Short?

A No. | will say that | think the term
intertidal here is used incorrectly because | think
what he nmeans here is these are beds that are --
where the eelgrass reaches the surface at |ow tide.
True intertidal would be beds that are rooted between

the low tide line and the high tide I|ine.
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pretty good gap in the macroal gae data and it wasn't
until 2006, 2007 or after that time frame that nore
attention was paid to that issue, correct?

A Ri ght . More data was coll ected, |

believe, starting in 2008.

Q Okay.
A Yes.
Q Al right. |'d i ke to show you,

it's an email from Fred Short to you and it's got a
whole -- a pile of emails attached to it and | didn't
exclude the ones that -- that are not relevant to our
di scussi on.

|'"d like to bring your attention to

under .3 -- and it's from Fred. It's tal king about
Great Bay and, | guess, in part, macroal gae. |t
says, Re: Pre-proposal on macroal gae. It's dated

Novenmber 30th, 2007.

It says, and since we have not found
any areas of nuisance macroal gae overgrowi ng eel grass
beds as we have documented in areas |ike Waquoit Bay,
Massachusetts, for exanple, the results of our
anal ysis are only applicable where nuisance

macr oal gae has proliferated to the extent to prevent
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reestabli shment of eelgrass from seed.

Do you have any reason to doubt the

accuracy of Fred Short's statement that they have not

found -- as of this time frame, they have not found

areas of nui sance macroal gae overgrowi ng eel grass

beds?

A | don't know. | mean, | don't know
what he was thinking when he wote this.

Q But do you have any reason to doubt the
accuracy of the statement? | mean, Fred Short's the

person that goes out and | ooks at the eelgrass beds

every year, right?

A Yes.

Q Okay. So he's the one that's out there

| ooking at the situation and then he says, we have

not

found any areas of nuisance macroal gae

overgrowi ng eel grass beds.

t hat

Agai n, any reason to believe that

'S an inaccurate statement from Dr. Short?
A No.
Q No.

Was Dr. Short's main concern, and |

think he's got it stated bel ow, that he was only
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can read it here.

Q Okay. Do you recall whether or not
Dr. Short was -- or anyone else was able to give you
an answer as to why macroal gae were being found in
Great Bay but not in Little Bay, being right next
door to each other?

A | don't recall an answer from
Fred Short, but | do recall that the ultimte maps
of macroal gae were Iimted to Great Bay because
that's where the data had been able to be ground
truthed.

Q So we just didn't have any macroal gae

data for Little Bay or anywhere else in the system?

A No ground truth data, no.
Q No ground truth data. So they did try
to do some -- what was this, area mapping again that

t hey were using?

A The macroal gae was mapped using
hydrospectral aerial photography and needed to be
ground truthed.

Q What about macroal gae i mpairments? Are
they -- are they documented in the Squamscott River,

excessive macroal gae in the Squanscott, have you seen
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a report on that?

Oyster, there's been studies done.

A No.

Q How about the Lanprey?
A No.

Q Oyster?

A

Q

So there's sonme excessive macroal gae in
the Oyster River?

A There were some studies done in the
"70s and '80s by Art Mathieson and his students and |
beli eve those studies were followed up in nmore recent
years by Art Mathieson and his students.

Q Are you guessing that it covered the
Oyster River or are you thinking that as part of the
river where the Oyster comes into Little Bay? Do you
recal |l ?

A | don't know exactly where it is, but |
think it is part of the Oyster River.

Q What about the Cocheco; any data on
excessive macroal gae in the Cocheco River?

A No.

Q What about the Piscataqua, Upper or

Lower, excessive macroal gae?
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A " m not sure.
Q What about the harbor?
A Again, |'m not sure, because there's

different types of studies that are done by different
people and | know there's a lot of monitoring in the
mout h of the harbor related to invasive species

col oni zati on and macroal gae data may be coll ected as
part of that.

Q In the 2009 nutrient criteria document,
the only area for concern of macroal gae, | believe,
was Great Bay; is that correct?

A That's the only area where we had
information for macroal gae for that report.

Q Do you know if the physical conditions
of the tidal rivers allowed for the growth of
macr oal gae to occur, given the tidal velocities that
go through there?

A | don't know.

Q Okay. Who would you go to if you had
to ask that question?

A | would consult with Art Mat hi eson.

Q Okay. Has Art Mat hi eson ever told you

t hat any of the Squamscott, Lanprey, Upper or Lower
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Cocheco, the harbor, has he ever told you

those areas are suffering from excessive

macr oal gae growth?

A

| don't recall every conversation |'ve

had with him so |I'm not sure.

Q
A

comments re

It doesn't ring a bell, though?
Art has provided us some written

ating to macroal gae particularly in

Great Bay, so that's what |I'm nost famliar with.

Q

But that's what | was asking. You

know, you're -- you're on the PREP group and, of

course, you

wor k for DES. You do these indicator

reports. Have any of the indicator reports ever

addressed the extent of macroal gae growth in the

system and whether or not it's causing an inpairment?

A
Q
A
Q
|s there inf

showi ng t hat

No.

Okay. Do you know why?

Lack of data.

| guess this is an obvious question.
ormation from 1990 to 2000 for Great Bay

macr oal gae is adversely inpacting

eel grass growth in Great Bay?

A

No studies that |I'm aware of.
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Q Do you know if there's any data show ng
t hat macroal gae are preventing eelgrass fromre --

reestablishing thenselves in any area of Great Bay?

A You're asking if there are studies --
Q Yeah.

A -- of that?

Q Studies or information show ng that

it's preventing the eelgrass fromreestablishing
itself in Great Bay.

A The maps that were made in 2007 showed
pretty significant areas that had been converted to
macr oal gae whi ch woul d prevent the recol onization of
eel grass.

Q You think that prevents the
recol oni zati on by eelgrass? Do you have data or
studi es that would tell us that that would prevent
it?

A The review papers on this topic show
that as a cause or a -- show that as a way macroal gae
af fects eel grass.

Q Don't -- | guess |I'm asking for Great
Bay. And go a little bit from your recollection ful

on this one.
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In 2007, the eelgrass popul ati ons had
declined significantly from 2005, hadn't they? W
could go through the individual data. | think it was
somewhere around 1,200 -- 1,200 acres m ght be the

nunmber for 20077

A Yeah, | don't recall exactly.

Q Okay. Do you want nme to show you a
document that will refresh your recollection?

A Well, why don't we just go on with the
gquesti on.

Q Al'l right. MWhat's the eel grass

popul ation in Great Bay as of 2010, 2011, do you

know? It's higher, right?

A Let's just | ook at the table.
Q And which report are you | ooking at?
A "' m | ooking at the 2012 303(d)

techni cal support document which has eel grass data
t hrough 2010.

Q That's -- he is |ooking at Exhibit 47.
And, okay, so we've got it through 2010. And have
the eel -- what page are you | ooking on of this
report?

A Page 14.
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Q Page 14. And can you please tell us
from 2007 to 2010, what was the change in the
eel grass acreage?

A From 2007 to 2010. So in 2007 -- in

Great Bay you're tal king about?

Q Yeah, because that's where you had the
eel grass maps, correct? |'msorry, the macroal gae
maps.

A So in 2007, 1,245 acres.

Q Uh- huh?

A In 2010, 1,722 acres.

Q So, roughly, it increased by 500
acres -- | said roughly because it's a little bit

| ess than 500, between 2007 and 2010. Do you have

any -- you had eel -- you had macroal gae data from
20077

A Uh- huh.

Q Do you have any macroal gae data since

then that shows the macroal gae prevented the eel grass
fromrestoring thenselves in areas where the
macr oal gae previously had been?

A No. 2007 was the only data we had for

macr oal gae.
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Q Okay. Question on macroal gae. Do
t he macroal gae cause the | oss of eelgrass or do the
eel grass decline and then macroalgae fill in the
habitat that the eelgrass had been in? How does it
wor k, do you know?

MR. MULHOLLAND: Objection; conpound.

Q And | realize, you know, you're not a
bi ol ogist, so I"m just curious in terns of your --
what you've been informed about that topic and then
maybe you can tell nme who's informed you about it.

MR. MULHOLLAND: | just want to make an
obj ection. Conpound questi on.
Go ahead.

A The best information we have about that
is fromthe review papers on the topic, which would
be Bur khol der, et al, from 2007, MG at hery, et al, |
think it's 2008, where they talk about the sequence
of eutrophication in shallow estuaries where there's
a growt h of macroal gae which affects the eelgrass and
then |l eads to the eelgrass |oss.

Q Ckay. Do you know if in this system
the growth of macroal gae is what caused the eel grass

| 0ss?
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A No.

Q Okay. And whatever macroal gae were
growi ng, they apparently did not prevent 500 acres of
eel grass from recovering, did it?

A No.

Q Okay. |"d like to show you -- you
prepared a macroal gae |literature survey in, |
bel i eve, December of -- I'll get an exact date,
December of 2011. It's noted as Diers Exhibit 51.

MR. MULHOLLAND: Here you go.
THE W TNESS: Thank you.
BY MR. HALL:

Q Is that -- do you recognize that
document ?

A Yes.

Q Okay. Can you please tell me why it
was prepared?

A Ri ght at the beginning we described the
pur pose. The purpose of this literature view --
sorry.

The purpose of this literature review
was to conpile the -- sorry, the draft stanp is on

it -- compile the -- | can't read it, sonething
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Q I n any manner, form any way that
Dr. Mat hi eson gave you data or gave you an anal ysis that
showed the increase in nitrogen in the system caused
eel grass declines, direct or indirect?

A W' ve just received comments from
Dr. WMat hieson on our 303d |ist tal king about how
I ncreases in nitrogen have caused i ncreases of
macr oal gae, which affect eelgrass. So | guess the
answer woul d be yes.

Q Do you know that we covered that exact
docunent in your |ast deposition and |I asked you whet her
or not that docunent confirnmed nacroal gae caused
eel grass | osses and you said no, it didn't? Do you
want -- would you |like to change your answer or am |
going to have to certify that -- would you like to alter
your answer ?

MR. MULHOLLAND: Wi ch answer?

MR. HALL: That Dr. Mathieson's coments
have confirnmed that nitrogen caused eelgrass |losses in
Great Bay by stinul ating nmacroal gae?

A |"mjust reporting what his thing said to us.
It's his report. It's not --

Q That's what you believe his report said to



tscott
Highlight

tscott
Highlight


™ O

10
11
12
13
14
15
16
17
18
19
20
21
22

23

260

you?

A Wl l, maybe we should |l ook at his report. Do
you have it?

Q This is Exhibit --

MR. MULHOLLAND: Sixty-three.
Q -- 63.
Do you want to tell ne where in that docunent

it confirnms nitrogen caused macroal gae changes which

caused eelgrass losses in Geat Bay?

A Well, here's one section. |It's the first
bul l et, bullet nunmber 1. It says -- I'll read it
sl ow vy.

MR. SERELL: Are you on a certain page
nunber? |'msorry.
THE WTNESS: |'mon the first page.

Ext ensi ve ovoid green al gae, U va species, or
green tides have begun to dom nate many of these
estuarine areas during the past 15 to 20 years,
particularly within G eat Bay proper, which is the
citation for Nettleton, et al, 2011. Such nassive
bl oons of foliose green al gae can entangle, snother and
cause the death of eel grass.

Q Hold it. Stop right there. Can entangle.
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Does it say did entangle, have entangled? It says can.
Are you telling ne that statenent says eel grass dem se
has been caused by nmacroal gae growth in G eat Bay?

MR. MJULHCLLAND: Could | have a second
with my witness? Could we a short break? Thirty
seconds.

(Recess.)

MR, MULHCLLAND: Thank you.

MR. HALL: kay. Could you read back ny
guestion and woul d you pl ease answer it?

(Record read as requested.)

MR. MULHCOLLAND: That's a yes-or-no
guesti on.

THE WTNESS: |'msorry, | was going to
answer differently. Can you read it back again? Sorry.

(Record read as requested.)

MR. MULHCLLAND: (bj ection; conpound.

THE WTNESS: Yes. No, it does not -- it
says "can entangle," it does not say that it did
entangle. It does not prove causati on.

BY MR HALL:
Q So this docunent does not provide a basis for

concl udi ng that macroal gae have caused eel grass | osses
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in Geat Bay; correct?

A Correct.

Q Ckay. Enough. Let's stop there.

Now, a nmonment ago you nenti oned sonet hing
about needing to do -- | ooking at studies from ot her
estuaries to see what caused eel grass | oss; correct?

A Yes.

Q Okay. Those other studies, in other
estuaries, they have confirnmed, they have anal yzed t hat
certain water quality caused eel grass | osses; correct?
| nmean, how coul d those studies have concl uded that the
wat er quality caused eelgrass |oss? They nust have done

sonething to evaluate that; right?

A Yes.

Q Ckay. Was that sane eval uation done for G eat
Bay?

A Uhm | would say the eval uations done in sone

of these other studies, just observational, that if you
have areas of eelgrass that are conpletely snothered by
macr oal gae, then that is the cause of the eel grass |oss.
So I think we have done sone of those observations in

Great Bay. Just not, maybe, to the sane degree in sone

ar eas.
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nuneric criteria on the permts.
(Counsel conferred with the wtness.)

Q M. Trowbridge, are you aware that Dr. Short
testified that he never reconmended applying the nuneric
nutrient criteria in the tidal rivers?

A No.

Q This is Short Exhibit 20. That's a graph of
Kd transparency neasurenent versus chl orophyll-a. Ckay.
Have you seen that grant before, M. Trowbridge?

A | think so.

Q Doesn't that graph denonstrate that regul ating
nitrogen to control chlorophyll-a levels in the
Squanscott River will not and cannot assure attai nnent
of the transparency |evel contained in the June 2009
nuneric criteria docunment?

A |'"'mnot sure. So the graph is light
attenuati on neasured at these two stations versus
chl orophyl I ?

Q Unhm hmm  Does, first off, does the graph show
that the |ight attenuation values clainmed necessary in
the nuneric criteria docunent are attained in the
Squanscott River, at either Chapman's Landing or the

further downstream stati on?
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A No.

Q It's not even close; right?

A Ri ght.

Q These are | arge excedences of that val ue?

A Yes.

Q Ckay. Does the analysis show that controlling
chl orophyll-a wll bring, even if you take the

chl orophyl |l -a down to near zero in Squanscott R ver,
that that will allow this systemto attain the
nutrient -- the transparency targets set in the 2009
criteria docunent?
MR. MULHCLLAND: Object to form | don't

understand it, but maybe Phil does.

Q Look at the | ower panel

A The | ower panel.

Q The one you just --

A And this is a -- these box and whi sker plots
on the | ower panel, what are they?

Q They're the data averaged fromthe plot above.

A Ch.

Q Sanme type of thing you' ve done.

A. Yeah, okay. This graph doesn't show a

relationship with chlorophyll and |ight attenuation.
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Q Right. So controlling nitrogen to contro
chl orophyll in this systemw || not allow this water
body to even cone close to attaining the transparency
| evel that is contained in the 2009 criteria; right?

A Based on this anal ysis, no.

Q Al right. This data had been submtted to
you and to EPA. |s there any basis that you know for
claimng that the analysis presented in this graph is
i ncorrect?

A " m not sure.

Q You' ve not seen any analysis that shows it's

I ncorrect, have you?

A No.

Q (kay. Doesn't this analysis tell you it's
sonet hi ng el se other than chlorophyll controlling the
transparency |level in the Squanscott River?

A Based on this data, yes; this graph, yes.

Q Okay. Do you know if these other factors that
are controlling -- if it's not chlorophyll, there's only
two other factors that it can be, other than the water
itself. It's color-dissolved organic matter or it's
nonal gal -rel ated turbidity; right?

A O it's organic matter that's not chl orophyll.
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Q Right. Well, when | -- | said nonal ga
turbidity, so anything that could cause turbidity but
not related to al gae?

A Not related to |iving phytopl ankton, you nean,
because that's what chl orophyl| measures. There's other
types of organic matter that's in the water.

Q Ri ght. Correct.

A You know, that's pieces of nmacroal gae, that's
dead phytopl ankton, it's --

Q In the Squanscott River, pieces of nmcroal gae?
| nean, let's stop talking theoretical, what this could
be. |'mtaking about the Squanscott River,

M. Trowbridge. So let's not just go off on things that
we know don't even exist in the Squanscott River. These
data say it's one of those two other factors: sonething
turbidity-related or sonething col or-dissol ved organic
matter; right?

A Right. And what I'mtrying to distinguish is
turbidity can include organic matter as well as
I norgani c nmatter.

Q So reduci ng the Exeter discharge to zero
nitrogen, is that going to allow this water body to

attain the transparency level you're claimng is
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necessary to allow eelgrass to inhabit that systenf

A Uhm |'m not sure.

Q What do you nean you're not sure?

A |"mnot sure. There's a |lot of factors.

Q And you're telling ne there's sonething el se
in the Exeter discharge that's causing transparency
I npacts?

A Like | said, I amnot sure. Eelgrass existed

in this systemat sone tine in the past.
Q What does that have to do with whether or not
the nitrogen is going to inprove the transparency |evel?
A Because the CDOM | evel s probably have not
changed. And if that's -- so one factor that has
changed is the nitrogen.

Q kay. Look, you're under oath,
M. Trowbridge. You' ve already testified | don't know
how many tines that there's only four factors affecting
light transm ssion. N trogen is not one of those
factors; right? N trogen does not directly affect |ight
transm ssion; right?

A Yeah. N trogen nol ecul e does not directly
affect light transm ssion.

Q Ckay. So we've determned, fromthis graph,
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and there are two nore just like it, that it's

chl orophyl|l -- chlorophyll-a control in this systemw ||
not allow the transparency |evel to be inproved to where
it can support eelgrass; right?

A |'ve al ready said that.

Q Ckay. So howis it that regulating nitrogen
fromthe Exeter discharge, which is alnost all dissolved
I norganic, is going to bring this systeminto conpliance
with the transparency | evels you claimare needed for
eel grass growt h?

A Gve me a mnute to think about this. | think
| go back to the fact that the criteria we use for our
assessnents or the thresholds we use for our assessnents
are based on a variety of different nechanisns in which
nitrogen affects eelgrass. It's different in different
parts of the estuary, and it's different at different
tinmes. Light attenuation is one of those factors but

it's not the only one. Shallow ng, and shal |l ower areas

over cones - -

Q Can you stop. You're not answering ny
question. |'m asking about transparency. |'m not
aski ng about overgrowt h of the nacroal gae, |I'm not

asking about toxicity of nitrogen, which you throwinto
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your CALM response. |'m asking about transparency. How
Is controlling Exeter going to significantly inprove the
transparency in the Squanscott River, based on this
graph?

A Based on this graph, it would not.

Q It's not. Thank you. Based on the Mrrison
report you know CDOMis originating fromthe tidal
rivers; right?

A Yes.

Q Ckay. Are the CDOM concentrations nuch higher
inthe tidal rivers than they are in the bay?

A Yes.

Q They have to be, right, because that's where
they're comng fromand they're not yet diluted into the
rest of the bay. Do you know if the tidal rivers tend
to be turbid because of the high exchange of saltwater
into the systenf

A Soneti nes, yes.

Q |f the turbidity -- I"msorry, if the poor
light levels in the Squanscott R ver are due to, one,
the CDOM com ng down the systemand, two, the turbidity
caused by the tidal exchange, isn't that a natural

condition, regardl ess of what the [ight transm ssion
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l evel is in that systenf
A Correct; that's a natural condition. The
guestion | have is why was eelgrass there earlier.
Q Vel l, you know, M. Trowbridge, that, to ne,
is an extraordinarily interesting question. | think the

data for the -- wasn't the data on eel grass being
present in the Squanscott, that was based on sone
anecdotal chat that Fred Short had with a M. Chapnman;
right?

A No. It was based on maps nade by a UNH
mast ers student who did a survey of the tidal rivers and
portions of Great Bay and portions of the Piscataqua
Ri ver.

Q | " mthinking of the earlier one, the 1948
extent, | believe, was clainmed to be based on a
di scussion with M. Chapnan?

A No. The 1948 was the nmasters thesis that was
publ i shed by UNH.

Q s it conceivable that sone kind of physica
conditions in the tidal rivers have changed since 19487

A | don't know.

Q Do you know if they filled in at all?

A Uhm hard -- it's hard to say. Sedi nent
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budgets is a conplicated thing that we've been trying to
st udy.

Q Okay. Do you know if any of the tidal rivers
have filled in? | thought a nunber of them had.

A Well, the Oyster has had sonme sedi nentation
I ssues because there's been di scussions about dredging.

Q Do you know if the |evel of the sea has
changed since 19487

A According to -- yes, it has changed, but |
don't know by how nuch.

Q Al right. So, but here's the point:

Regardl ess of why the eelgrass are not there at this
point in tine, the transparency data shows it cannot
possi bly support eelgrass at this tinme; right? That's
what this data indicates?

A Uhm at a -- yes. Wat that data indicates is
that at a two-neter restoration depth, that would be too
deep. So the question is, there maybe shal |l ower areas
where it could survive. That's another way of | ooking
at it.

Q Well, we don't have any eel grass anywhere in
this system right?

A Correct.
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Q So if you can't fix this via nitrogen control,
why would it be considered a nitrogen-inpaired systenf
If nmy statement is true, if you can't fix it via
nitrogen control, that there's other factors that you
cannot change because they're naturally occurring at
this point, would it still be considered a
ni trogen-i npaired systenf

A So you're asking if we were to do a new 303d
assessnent and it was concl usively proven that the
eelgrass loss in this systemwas not due to nitrogen
would it still be inpaired for nitrogen?

Q Why woul d one have to concl usively prove
sonet hing's not caused by nitrogen when you know t he
transparency is insufficient to allow eel grass growh
regardl ess of the nitrogen controls put on the systenf

A | think we're mxing issues. There's the
I ssue of an assessnent versus the issue of permtting.

Q | " mtal king about a narrative criteria
violation. |If that transparency |level is natural, can't
be controlled --

A Oh, so you're tal king about as naturally
occurs?

Q Yeah.
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A In ternms of the narrative standard of "as
naturally,"” if it was determ ned this was naturally
occurring, then it would not be an inpairnent.

Q And there would be no point in regulating

nitrogen, right, because you wouldn't be able to change

it; right?
A Yeah. That's not really our call, because we
don't wite the permts, but the point would be -- the

question related to us is the "as naturally occurs”
cl ause of our standard.

Q Al right. 1'mgoing to show you Exhibit 21
fromFred Short, Fred Short's deposition, Lanprey River.
Does this, in Lanprey River, with Kd versus transparency
| evel versus nitrogen -- I'msorry, versus
chl orophyl | -a, does this data show a simlar pattern as
t he Squanscott River, that transparency |levels are poor

in this systemeven at very low |l evels of chlorophyll-a

content ?
A For the nobst part; yes.
Q So wll regulating nitrogen to contro

chl orophyll-a in this systemensure that the

transparency level is achieved in the Lanprey River?

Wen | say "transparency level,"” that's the |evel
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necessary to support eel grass?

A Based on this data, no.

Q Ckay. Do you have -- oh, this is -- when we
say "this data," this is data that came out of your
system

Do you know if there's any, any data that
shows, for the Lanprey River, that nitrogen control can
assure a sufficient transparency level is attained to
all ow eel grass to be restored?

A And you're tal king about data fromthe Lanprey
Ri ver?

Q Ch, yeah.

A Uhm sorry. Can you say the question again,
pl ease?

MR. HALL: Could you repeat that back,
pl ease?

(Record read as requested.)

A Al right. So I think what you're asking is:
Are there any other data besides these?

Q Data or anal yses that show you contro
nitrogen, you're going to fix that transparency problem
transparency issue in the Lanprey River?

A. The answer is | don't believe so. It's the
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sane issue as wth the Squanscott.

Q Okay. Could I have both of those back
pl ease? And | just want to say, shock of shocks, we've
got one nore of these which is the Upper Piscataqua
River. This is Fred Short Exhibit 22.

A Yes.

Q | bring your attention to two things. First,
| ook at chl orophyll-a |levels, annual nedian, in the
Pi scataqua Ri ver, Upper Piscataqua. Does that |evel of
chl orophyl |l -a occurring in the Upper Piscataqua indicate
to you that there's cultural eutrophication occurring in
t he Pi scat aqua?

A We haven't defined cultural eutrophication in
terms of chlorophyll-a |evel.

Q That's a pretty [ ow chlorophyll-a | evel,
t hough; right? | nmean, it's -- other than there's 2003
data that average above five, the rest of the tine we're
in the one and a half to three range. That's not nuch
chl orophyll growth, is it?

A As an annual nedi an, yeah. | don't know what
the individual points |ook |ike here.

Q But your transparency criteria is based on

annual nedi an consi derations; right?
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A Yes.

Q (kay. Look at the Kd chart right bel ow there,
sane thing. Kd neasurenents. Do those, fromthis
chart, do they indicate that they're significantly
affected by the chlorophyll-a level in the Upper
Pi scat aqua Ri ver?

A They're not well -correl at ed.

Q There's a mnimal inpact; right?

A Unm based on this anal ysis; yes.

Q Ckay. That's the same conclusion that the
Morrison report canme to, right; that chlorophyll had a
m ni mal inpact on the water transparency, right?

A Wll, it had a -- it said it was a snmaller
factor. It didn't say mninmum | don't think,

Q | think somewhere around 12 percent is, |
t hi nk, what Morrison had; right?

A Somewher e around there.

Q (kay. Does this data indicate that if you
regul ate nitrogen to control chlorophyll-a you will neet

the transparency target that is being applied to the
Upper Pi scataqua River?
A. Not based on this anal ysis.

Q By the way, | ook at 2006. Did the
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From: John Hall

To: Perkins.Stephen@epamail.epa.gov; Dan Arsenault (Arsenault.Dan@epamail.epa.gov); Ellen Gilinsky
<Gilinsky.Ellen@epamail.epa.gov> (Gilinsky.Ellen@epamail.epa.gov)

Cc: Ted.Diers@des.nh.gov; "Peter H. Rice"; dean peschel@yahoo.com; "Jennifer Perry"; Sean Greig
(sgreig@newmarketnh.gov); Drew Serell; Dana Bisbee; jpeltonen@sheehan.com; Robert R. Lucic; E Tupper
Kinder (ekinder@NKMLawyers.com); "David Green (david.green@rochesternh.net)"; "Gallagher, Thomas
(Thomas.Gallagher@hdrinc.com)"; Mancilla, Cristhian; Tonja Scott; Keisha Sedlacek; Clay Brown

Subject: RE: Supplemental Comments by the Great Bay Municipal Coalition re: Draft NPDES Permit No. NH0101311 for
the City of Dover, NH; Town of Exeter, NH, NPDES Permit No. NH0100871; Town of Newmarket, NH, NPDES
Permit No. NH0100196

Date: Monday, September 24, 2012 12:06:42 PM

Attachments: Little Bay Eelgrass Phone notes-9-20-12 .pdf

Dear Mr. Perkins:

As you are aware, the Great Bay communities have yet to receive any response from EPA Region | or
EPA Headquarters regarding the Region’s assertion that stringent nitrogen reduction requirements
must be employed to allow recovery of eelgrass resources in the Great Bay system. In the
supplemental comments previously submitted, we reported that eelgrass populations in Little Bay
(and elsewhere) are recovering, despite a transparency level that is well below that claimed to be
essential for eelgrass growth and survival by DES and EPA. As noted in prior comments, the
historical information and DES analyses for Great Bay confirmed that eelgrass populations received
adequate light at a Kd of 1.0/m. We have been attempting to obtain further, independent
verification that the transparency level that governed the derivation of the numeric TN criteria used
by EPA are more restrictive than necessary. We have sought recent eelgrass mapping results from
UNH, EPA and DES and are awaiting the release of that information, not presently available to the
public. Because such data were not available, the Coalition has hired experts to verify the extent of
eelgrass populations present in several areas. These data should show whether or not eelgrass
populations are increasing in areas where transparency is less than the level assumed necessary to
protect eelgrass. Once we have that information and the 2012 aerial survey, we will submit it as
part of supplemental comments on the above referenced proposed permit actions.

In the meanwhile, we are submitting notes of a phone conversation with NH Fish and Game that
describes where eelgrass are now growing in several areas. This information further supports the
Coalition’s position that the transparency targets chosen by DES and supported by EPA are not
necessary to allow improvement in eelgrass populations. (Attached) This discussion confirmed that
(1) eelgrass are recovering in Little Bay in areas where suitable habitat is present and (2) eelgrass
populations in Little Bay extend down to 15 feet below mean water. Earlier comments submitted to
EPA provided data showing that transparency was about 1.1/m when eelgrass populations were
considered unimpaired. These site-specific data confirm that a seasonal transparency level lower
than 0.75/mis not required to allow healthy eelgrass populations to exist, even in the deeper waters
of Little Bay. DES previously estimated that eelgrass would only occur 6 ft below mean water by
assuming that a 22% light level was essential to allow eelgrass growth. Eelgrass growth information
from Little Bay confirms that assumption is not correct. There is an explanation for this difference
between projections and reality. The Chesapeake Bay program information relied upon by DES to
estimate the necessary light level, concluded that a seasonal average 15% incident light level was
sufficient and then increased the value to account for the epiphyte load on the leaves in that
system. (Chesapeake Bay Submerged Aquatic Vegetation Water Quality, Habitat Requirements and
Restoration Targets — A Second Synthesis (2000) at Table 1). This was covered in the deposition of
Mr. Trowbridge previously provided to EPA as supplemental comments. Epiphytes in this system,
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Dean Peschel — Peschel Consulting, LLC

Telephone Conference with Bruce Smith, NH Fish & Game -9/20/12 regarding the scope and location of
eelgrass populations in Little Bay based on visual monitoring reports.

Little Bay Eelgrass
Upper Bay:

Western Shore has most eelgrass. Muddy bottom. Shallower and more gradual, Depth limit is 15 feet.
Only one oyster farm on western side, Fat dog oyster farm is located on edge of channel.

Eastern side eelgrass is present but to a lesser degree. Coarser sediment bottom and deeper. Currents
are stronger and less conducive to eelgrass.

Lower Bay:

Lower Little Bay has recently checked for eelgrass on either side of Scammel bridge and did not find
eelgrass. Durham side was just off State parking area and other location was 200 yards off shore near
McCooy property on Dover end of Scammel bridge.

Found eelgrass seedlings in Broad cove upstream of the marina along Newington town owned property
shoreline in shallows and Hen Island.

Bellamy River Eelgrass:

Has seen eelgrass along river channel at Royal Cove and up stream and near horse farm. His
observations extend only upstream as far as power lines and were a few years ago.

Piscataqua River Eelgrass:

Believes eelgrass must still exist in the coves along the river.

General:
He knows Fred’s methods are from aerial photos with very limited field checking.

Bruce has copies of John Nelson’s 1981 eelgrass mapping and CF Jackson eelgrass report from the
1940’s and will make copies available to us. These are the documents used to establish the historical
limits of eelgrass which eelgrass impairments are based on.






however, are not documented to be at a significant concern and therefore, the need for 22%
incident light versus 15% is not established for this system. Moreover, given the lower nutrient
levels and the generally colder water present in this system (compared to Chesapeake Bay)
epiphytes could be expected to be growing at a lesser level. In any event, it is apparent that the
eelgrass are receiving sufficient light (at a lower incident light level) in Little Bay and therefore the
TN criteria based on ensuring a 22% incident light level are misplaced. Failure to meet such light
levels therefore cannot constitute a violation of existing narrative criteria given this and prior site-
specific information.

Thank you for your consideration of this information that supplements prior submissions.

John

John C. Hall

Hall & Associates — Note new address:
1620 | Street, NW, Suite 701
Washington, DC 20006

Phone: 202-463-1166

Fax: 202-463-4207

E-Mail: jhall@hall-associates.com

The information contained in this e-mail is confidential and intended only for use by the individual or entity named. If the
reader of this message is not the intended recipient, or the employee or agent responsible to deliver to the intended
recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited.
If you have received this communication in error, please immediately notify us by replying to this e-mail and destroying the
original e-mail and any attachments thereto.
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Found eelgrass seedlings in Broad cove upstream of the marina along Newington town owned property
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Has seen eelgrass along river channel at Royal Cove and up stream and near horse farm. His
observations extend only upstream as far as power lines and were a few years ago.

Piscataqua River Eelgrass:
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