EXHIBIT-2




HALL & ASSOCIATES

Suite 701
1620 | Street, NW
Washington, DC 20006-4033
Telephone: (202) 463-1166 Web: http://www.hall-associates.com Facsimile: (202) 463-4207

Reply to E-mail:
jhall@hall-associates.com

May 4, 2012

VIA FEDERAL EXPRESS AND E-MAIL
Lisa Jackson, Administrator

Arthur A. Elkins, Jr., Inspector General
U.S. Environmental Protection Agency
Avriel Rios Building

1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

RE: Great Bay Nutrient Criteria and Permit Development - Documentation of
Apparent Scientific Misconduct and Agency Bias; Request for Transfer of
Matter to Independent Panel of Experts for Review

Dear Administrator Jackson and Inspector General Elkins:

This correspondence is submitted on behalf of the Great Bay Municipal Coalition, which
is comprised of the cities of Dover, Exeter, Newmarket, Portsmouth, and Rochester, NH.
In recent months, EPA Region | has issued three draft NPDES permits for Exeter,
Newmarket, and Dover that seek to impose a 3 mg/l total nitrogen (TN) effluent limit
based on a draft numeric TN water quality criterion of 0.3 mg/l that has never been
formally adopted by the state of New Hampshire or approved by EPA. These severe
effluent limits and related stormwater reduction requirements are expected to cost the
regulated communities in the watershed more than one billion dollars in additional
capital and operating costs. The affected communities have repeatedly provided Region |
with detailed analyses of the relevant Great Bay water quality data and studies conducted
by independent researchers that show there are fundamental errors underlying the
Region’s mandates. The same concerns regarding oversimplified “stressor-response”
analyses were highlighted by EPA’s Science Advisory Board (SAB) in April 2010 and by
an internal EPA Region | assessment in September 2010. Moreover, an independent,
federally funded Technical Advisory Committee (TAC) for the Great Bay Estuary had
also identified many of the same errors and deficiencies in 2008. Nonetheless, Region |
has ignored all of these findings.

It is now apparent that serious regulatory violations, bias, and scientific misconduct
underlie the Region’s actions. The history regarding this matter is summarized on the
attached timeline (Attachment A) and discussed in greater detail below for your
consideration. For the reasons detailed herein, in accordance with the EPA Scientific
Integrity Policy and the Federal Policy on Research Misconduct, the Coalition requests
that (1) the review of Great Bay water quality criteria compliance and permitting be
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withdrawn from EPA Region | and transferred to an independent panel of experts who
can assess the scientific basis of the Region’s position and that (2) the Region’s actions
leading to this request be investigated by the Office of Inspector General.

Background on Great Bay Estuary Impairment Evaluation

The following provides a brief synopsis of key scientific and regulatory issues affecting
Region I’s decision to impose “limits of technology” TN regulation mandates on
municipal dischargers to Great Bay.

1. Technical Advisory Committee (2005 — 2008) Concludes
TN/Transparency is Not the Cause of Eelgrass Declines in the Great Bay
Estuary

The New Hampshire Estuaries Project (NHEP) (a federally-funded state project) formed
a Technical Advisory Committee (TAC) in September 2005 to address the development
of appropriate numeric water quality standards for the Estuary. The TAC members
included EPA Region I, New Hampshire Department of Environmental Services (DES),
University of New Hampshire (UNH) professors, municipal representatives, the
Conservation Law Foundation (CLF), and a number of environmental consultants.
Detailed site-specific research was conducted on the factors influencing the ecology of
the Estuary and in particular the effect of nutrient concentrations on both the tidal rivers
and Great Bay. Over the course of several meetings from 2006 to 2008, the TAC
evaluated the results of these detailed studies, reaching the following scientific
CONSensus:

(1) The classic model of eelgrass loss due to TN-induced transparency decrease is inapplicable to
Great Bay because transparency reduction was not the cause of the eelgrass losses and there is
minimal phytoplankton growth in Bay and Piscataqua River due to physical characteristics of
those waters;

(2) Increasing total inorganic nitrogen (TIN) levels since the 1980s did not significantly increase algal
blooms;

(3) The main factor controlling transparency in Great Bay [and tidal rivers] is color and turbidity from
the tidal rivers (algal levels in the Bay are low and only account for 8% of the light extinction in
Bay waters);

(4) Using data from other estuaries (i.e., Chesapeake Bay) to set Great Bay standards is not
appropriate due to significant physical differences (eelgrass in Great Bay apparently tolerate
higher TN loadings than other estuaries due to short retention times);

(5) It should not be presumed that TN is the cause of eelgrass losses; analyses that combine data from
different areas of the Estuary to justify a TN/transparency connection do not prove causation and
may be misleading; and

(6) DES should not claim eelgrass impairments exist in the tidal rivers (e.g., Squamscott River) if the
area in question is no longer suitable for eelgrass growth [several tidal rivers exhibit naturally low
transparency].
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See Ex. 1 — TAC Meeting minutes, at Meeting Minutes dated June 10, 2008, and
November 17, 2008.

Subsequent to the TAC findings, DES prepared its Methodology and Assessment Results
related to Eelgrass and Nitrogen in the Great Bay Estuary for Compliance with Water
Quality Standards for the New Hampshire 2008 Section 303(d) List (August 11, 2008).
See Ex. 2 - Methodology and Assessment Results related to Eelgrass and Nitrogen in the
Great Bay Estuary for Compliance with Water Quality Standards for the New Hampshire
2008 Section 303(d) List (August 11, 2008). That document provides a detailed history
of eelgrass declines unrelated to nutrient levels occurring in the Estuary. The main factor
causing periodic eelgrass losses was noted to be a “wasting disease” that has decimated
eelgrass populations around the globe. Consistent with the TAC findings, the Section
303(d) assessment concluded that eelgrass-related impairment listings for nutrients was
not justified in Great Bay, Little Bay, the Upper and Lower Piscataqua River, or in
Portsmouth Harbor and Little Harbor.

2. Region I Initiative to Develop TN Criteria and Generate TN-induced
Eelgrass Impairment Designations (October 2008 — 2010)

In October 2008, subsequent to the TAC findings and DES completion of the 2008
impairment listings, CLF wrote a letter to Region | insisting that more restrictive
impairment designations were needed for the Estuary. CLF claimed that TN should be
designated the cause of eelgrass loss throughout the Estuary because TN can cause loss in
some situations and, therefore, must be regulated. See Ex. 3 — October 6, 2008, CLF
letter to EPA Region I. This position was contrary to the TAC technical conclusions and
was not based on any new data or revised scientific analysis of the available information.
Region | staff favored CLF’s position and pressured DES to further change impairment
designations and conclusions to reflect this position. See Ex. 4 — L. Hamjian, EPA
Region I, letter to H. Stewart, NHDES, dated September 30, 2009, at 3. Region I’s
internal correspondence in November 2008 confirms that the Region knew that no cause
and effect relationship between TN and eelgrass loss existed but, despite this knowledge,
still pursued the development of stringent TN criteria for Great Bay to “restore” eelgrass
populations. See Ex. 5 — M. Liebman, EPA Region I, email dated November 21, 2008.
Federally-funded studies contemporaneously completed by Dr. Fred Short,! a local
eelgrass expert, confirmed that eelgrass losses were occurring in areas with both elevated
and low TN and transparency levels.”? Moreover, Great Bay, which had the highest
eelgrass populations, had much higher TN levels and lower transparency than Little Bay
and the Piscataqua River, where eelgrass failed to recover after the last bout of wasting
disease in 1988. Plainly, from these studies, there was no indication that TN or
transparency levels were controlling eelgrass recovery anywhere in the Great Bay system.

! Dr. Short is a UNH professor whose supposed research Region 1 is relying upon to support the need for
TN criteria to protect eelgrass in Great Bay.

2 See Beem, N. T., and F. T. Short 2009, Subtidal eelgrass declines in the Great Bay Estuary, New
Hampshire and Maine, USA. Estuaries and Coasts, 32: 202-205.
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Nonetheless, from November 2008 through June 2009, EPA Region | supported the
development of a new TN criteria approach based on transparency impacts (the precise
impact the TAC concluded did not exist). By June 2009, the state began to implement
Region I’s recommended approach by developing draft TN numeric criteria for the Great
Bay Estuary® and revising the impairment assessment for Great Bay using the June 2009
Criteria.* The Coalition Members did not find out about the revised impairment
designations until after DES in August 2009 submitted a radically revised, final
document to Region I, who promptly approved it in September 2009.°> See Ex. 4 — L.
Hamjian, EPA Region I, letter to H. Stewart, NHDES, dated September 30, 2009. A
review of the impairment listing methodology and the draft criterion indicated that the
foregoing represented a 180 degree shift from the TAC findings and the prior publically-
released documents. All subsequent attempts by the regulated community to have an
independent review of the revised scientific positions have been ignored by the regulatory
authorities. Region | subsequently informed DES that it “must” apply the new draft TN
criteria wherever eelgrass historically existed. See Ex. 6 — S. Perkins, EPA Region I,
letter to H. Stewart, NHDES, dated December 9, 2009. By February 2010, Region | had
begun internal discussions on the effluent limitation potentially applicable to Great Bay
communities. See Ex. 7 — S. Silva, EPA Region I, email to C. Deloi, EPA Region I,
dated Feb. 11, 2010. Region I acknowledged that a 5 mg/l TN limitation would be
acceptable, but the Region would only propose this limitation “with CLF’s agreement not
to appeal.” Id. at 1. Absent this agreement, Region | would impose a 3 mg/l TN
limitation. Id. at 1.

In March 2010, without notice to the public, Region I initiated an internal “peer review”
of the 2009 numeric criteria under EPA’s N-STEPS program to deflect mounting
criticism. See Ex. 8 — E. Tupper Kinder letters to EPA Region | dated April 9, 2010, and
May 12, 2010 (with attached report). However, repeated Coalition requests to have
public involvement in that process and a detailed scientific inquiry were rejected by the
Region. The comments submitted by the Coalition to DES were never submitted to the
peer reviewers for their consideration. Region | then issued its “peer review” document
in June 2010, claiming that the review supported the revised June 2009 Criteria, despite
the fact that critical issues raised by the Coalition were never evaluated. At nearly the
same time, EPA’s Science Advisory Board (SAB) was peer reviewing a draft guidance
document on the use of “stressor-response” analysis to derive numeric nutrient criteria for
EPA Headquarters. The SAB released its final report in April 2010, and EPA finalized

® See Numeric Nutrient Criteria for the Great Bay Estuary, NHDES June 2009 (hereinafter “June 2009
Criteria”) (which claimed that the numeric water quality criteria for TN in the Great Bay Estuary should be
set at 0.3 mg/I to improve transparency and restore eelgrass populations).

* See revised 303(d) listing for Great Bay — 20009.
® The Region’s approval letter noted that the Region had worked closely with DES in developing the

eelgrass/transparency-based TN numeric criteria that were used to declare Bay and tidal river areas as
eelgrass impaired due to nutrients.
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its guidance in November 2010.° The SAB report and the EPA guidance document are
relevant to this matter because the draft numeric TN criteria presented in the June 2009
Criteria were based on a similar stressor-response analysis. Both the SAB Report and the
final Guidance confirm that the use of stressor-response analyses are only scientifically
defensible when cause and effect has been demonstrated and significant confounding
factors influencing the stressor-response relationship have been accounted for in the
analysis. 1d. at 6. The June 2009 Criteria did not address either of these fundamental
considerations, and contemporaneous EPA Region | emails derided the need to make
such a demonstration. See Ex. 9 — EPA Region | emails regarding cause and effect, dated
July-August 2010. Unbeknownst to the Coalition, Region | subsequently conducted a
review of the 2009 criteria document in light of the Coalition’s technical comments and
EPA’s SAB Report. See Ex. 10 - M. Liebman, EPA Region I, document titled “Review
of: Numeric Nutrient Criteria for the Great Bay Estuary, in light of comments made by
John C. Hall and Thomas Gallagher (2010)” dated September 1, 2010.” This internal
analysis confirmed the Coalition’s observation that numerous scientific deficiencies
underlie the June 2009 Criteria document, including the following:

Conceptual models

“They rely on literature and only sparingly rely on established results from the estuary itself. It
would be better to document some of the connections within the estuary itself.” [Ex. 10 at 2.]

Algal blooms

“The correlations between total nitrogen and 90th percentile chlorophyll a levels by assessment
unit or by trend monitoring station are strong, but does this discount other factors, such as salinity
and wind, or stratification? ... Is there supporting information to suggest that the chlorophyll a
levels observed in the estuary are consistent with a response from the measured or estimated
nutrient loading to the estuary?” [Ex. 10 at 2.]

Macroalgae

“The conceptual model is that as TN increases, eelgrass is replaced by macroalgae, but the actual
mechanism is not sufficiently explained. Are macroalgae better able to utilize nutrients in enriched
conditions and thus outcompete eelgrass? Are there any literature or mesocosm experiments in
Great Bay that document this? There is literature from Waquoit Bay, but is this area similar
enough to Great Bay to explain the process?” [Ex. 10 at 3.]

“Although there does seem to be supporting evidence of this replacement based on one aerial
surveys, there is insufficient documentation of the loss of eelgrass and coincident replacement by
macroalgae.” [Ex. 10 at 3.]

® See “Using Stressor-response Relationships to Derive Numeric Nutrient Criteria.” USEPA, EPA-820-S-
10-001, November 2010.

" This document was provided to the Coalition by Region I in response to FOIA Request No. 01-FOI-
00148-11.
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Light extinction

“On page 15, the authors state that eelgrass is sensitive to water clarity without citing the specific
experimental evidence in the Great Bay estuary. ... For example, do the mesocosm experiments
show the effects of increasing nitrogen enrichment on eelgrass in terms of light attenuation, or
lengthening of blades, or loss of carbohydrate stores, or epiphytic growth? Are these loadings
similar to loadings into Great Bay and are the responses in Great Bay expected based on the
mesocosm experiments?” [Ex. 10 at 3.]

Confounding factors

Chlorophyll a

“The authors did not sufficiently evaluate whether salinity is more important than nitrogen in
controlling phytoplankton abundance. ... Does chlorophyll a track salinity as well? ... This would
provide supporting material to document that the chlorophyll a response is controlled primarily by
nutrients, rather than habitat changes (i.e. low salinity vs. higher salinity zones).” [Ex. 10 at 3-4.]

Benthic indicators

“The authors state (on page 40) that organic matter comes from primary producers, but they don't
evaluate the effect of organic matter from terrestrial sources, especially in the upper parts of the
estuary. On page 41, they state that the regressions prove that total organic carbon in sediments is
associated with nitrogen and chlorophyll a concentrations in the water column, but they don't say
that they are caused by them. | suspect that terrestrial sources from nonpoint and sewage
treatment effluent are more important than autotrophic sources of organic matter.” [Ex. 10 at 4.]

Dissolved oxygen

“The dissolved oxygen section on page 45 presents an incomplete conceptual model, because they
do not address other sources of organic matter, including sewage treatment effluent, and terrestrial
runoff. ... In addition, the relationships could be confounded by salinity stratification, or flushing,
rather than nitrogen. The sonde data sources for low dissolved oxygen are all in the tributaries,
which are really different than the Great Bay areas, and therefore the low dissolved oxygen could
be partly related to poor circulation and salinity wedges and other sources of organic matter (e.g.
terrestrial organic matter). Additional information should be presented to discount these other
factors.” [Ex. 10 at 4.]

Light extinction

“On page 63 and in Figure 34 the authors suggest that the particulate organic matter in the water
column expressed as turbidity is caused by nitrogen and that this particulate matter is
autochthonous (i.e. derived from phytoplankton). But, there should be supplemental evidence that
discounts the possibility that this organic matter is related to the salinity gradient and is from
upstream sources of terrestrial runoff.” [Ex. 10 at 5.]

Despite the obvious, significant technical deficiencies and failure to provide analyses
consistent with the SAB recommendations, Region | continued to claim that the June
2009 Criteria were scientifically defensible.
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3. Coalition Members Meet with DES to Review Applicable Scientific
Information and Develop a Memorandum of Agreement (2011)

Once the Coalition communities obtained the amended 303(d) listing and learned of
Region I’s decision to limit the “peer review” of the June 2009 Criteria analysis, they
prepared and submitted site-specific data and analyses showing that elevated levels of TN
could not possibly have caused eelgrass losses in the Estuary as a result of
phytoplankton-induced light extinction and that the water quality criteria of 0.3 mg/l TN
was unsupported by any of the site-specific data. In particular, the Coalition documented
that there was no information showing that either transparency had significantly
decreased or algal growth had significantly increased in the Estuary from 1990 to 2009.
Therefore, it was indefensible to assert TN-induced transparency changes caused the
eelgrass losses.

Several meetings were held with DES technical staff to review the information. By April
2011, in response to the presentation of these site-specific data analyses, DES agreed that
there remained a significant degree of uncertainty with regard to the draft numeric TN
standards and signed a Memorandum of Agreement (MOA) with the Coalition
communities designed to investigate and resolve key technical issues. See Ex. 11 -
MOA. The parties to the MOA agreed that appropriate TN criteria for the Estuary would
need to be set for each tidal river on a site-specific basis. Under the MOA, open
technical meetings were held with UNH researchers, DES and Region I. Those meetings
culminated in a consensus that the impairment mechanism attributed to the loss of
eelgrass in the June 2009 Criteria — loss of light transparency due to increased
phytoplankton growth — did not occur and was not the cause of eelgrass changes in Great
Bay. See Ex. 12 — MOA Meeting Minutes.

4. EPA Region I Ignores Terms of MOA and Drafts NPDES Permits
with Stringent TN Limits (2011)

Throughout 2011 and 2012, the communities repeatedly presented data and analyses to
Region | confirming that transparency reductions associated with TN cannot be the cause
of the eelgrass declines and that TN-induced impacts on transparency (i.e., increased
algal growth) are documented to be negligible. See, e.g., Exs. 13, 14, and 15 —
Transparency-phytoplankton relationship charts for the Squamscott, Lamprey, and
Piscataqua Rivers. The Coalition also reconfirmed that the transparency in the tidal rivers
was quite low due to natural factors (color, turbidity, etc.) and, due to these factors,
apparently could no longer support eelgrass growth based on the degree of light
penetration presumed by DES to be necessary to support such growth. See id. Despite
the numerous, unrefuted studies confirming there is no “eelgrass-TN-transparency”
paradigm controlling eelgrass populations in Great Bay or the tidal rivers, Region I
continued to ignore the information submitted by the Coalition communities, without
comment, and proceeded to issue three draft NPDES permits (Exeter, Newmarket, and
Dover) that established limits-of-technology TN requirements based on the draft TN
criteria of 0.3 mg/l from the discredited June 2009 Criteria. In response to comments
made on the draft permits, Region | subsequently claimed that its TN-transparency-
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eelgrass loss position was based on the scientific findings of Dr. Fred Short. See EPA
Region | Response to FOIA Request No. 01-FOI-00053-12.® Because of Region I’s
reliance on Dr. Short’s research claims, the Coalition requested that Dr. Short produce the
research he claimed demonstrated that TN levels caused increased algal growth, reduced
transparency, and the loss of eelgrass populations throughout the Estuary. See Ex. 17 —
F. Short email to EPA Region | dated December 22, 2011; Ex. 18 — Correspondence from
Coalition to F. Short, dated January 23, 2012, and February 9, 2012. To date, Dr. Short
has been unable to produce any such information, and the Region has also failed to
produce any such information.

5. Historical Summary

Based on these interactions and documented events it is apparent that Region | has
purposefully ignored the valid scientific findings of the TAC and has taken, without
support, a position that stringent TN limitations are required to improve transparency and
restore eelgrass populations in Great Bay. Furthermore, although critical scientific
deficiencies were confirmed by Region I, the Region has undertaken repeated efforts to
thwart a comprehensive evaluation of the underlying science and has rendered its
decision to impose stringent TN limitations based on administrative fiat, which it has no
intention of altering regardless of whatever information is presented.

Basis for Requesting Inspector General Scientific Misconduct and/or Lack of
Impartiality Investigation and Transfer of Matter from EPA Region | Due to
Documented Bias

EPA’s Scientific Integrity Policy and the Federal Policy on Research Misconduct specify
the requirements for appropriate scientific and research conduct and specify the elements
that constitute scientific misconduct. As further discussed below, Region | (1) based its
regulatory assertions on the manipulation or misuse of data and analyses to support its
desired outcome, as opposed to sound science; (2) refused and/or was unable to produce
valid documentation to support its position; (3) prevented public involvement in its peer
review process; and (4) has consistently demonstrated a lack of impartiality regarding the
matter. The Region I’s actions plainly violate these policies that are intended to ensure
that sound science is used in the regulatory decision-making process. As such, these
violations justify withdrawal of the matter from Region | and further investigation.

& As part of the publication of the draft NPDES permits, the Region also issued multipage “fact sheets” to
support the application of stringent TN limitations for Coalition members. In order to obtain the underlying
basis and support for Region I’s various scientific assertions, the Coalition submitted a series of Freedom of
Information Act (FOIA) requests to Region I. Upon review, Region I’s FOIA responses confirmed that
Region I's basis for imposing the new TN restrictions relied heavily on the claims of Dr. Fred Short. See
Ex. 16 — EPA Region | Phone Logs of Conversations with F. Short, dated November 14, 2011, and
November 18, 2011. The Region also made numerous other unsupported claims (i.e., organic nitrogen is
rapidly converted to inorganic nitrogen within Great Bay justifying TN control; excessive nitrate levels are
harming eelgrass, eelgrass restoration in the tidal rivers is dependent on TN reduction). The FOIA
responses further confirmed that Region | did not have any other Great Bay studies or analyses supporting
these claims.
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1. EPA Region I's Stance is Based on the Improper Use of Data and Analyses to
Support a Desired Outcome and is Not Grounded in Sound Science

Based on these interactions and documented events, it is apparent that EPA Region | has
(1) purposefully ignored the valid scientific findings of the TAC that a “cause and effect”
relationship between eelgrass loss, transparency, and TN did not exist, (2) ignored its
own analyses identifying numerous significant scientific deficiencies regarding the June
2009 Criteria, and (3) adopted a contrary position that stringent TN limitations are
required to improve transparency and thereby restore eelgrass populations in Great Bay.
Additionally Region | has intentionally, knowingly, or recklessly adopted the scientific
claims of a UNH researcher that it knows are factually unsupported, in order to justify the
adoption of stringent TN criteria for the Great Bay Estuary. Individually and
collectively, these actions constitute research misconduct. The Federal Policy on
Research Misconduct states:

“[rlesearch misconduct is defined as fabrication, falsification, or plagiarism in proposing,
performing or reviewing research, or in reporting research results [65 Fed. Reg. 76262 at
1], or ordering, advising or suggesting that subordinates engage in research misconduct.”
65 Fed. Reg. 76262 at | n.2. “Fabrication is making up data or results and recording or
reporting them.” 65 Fed. Reg. 76262 at |. “Falsification is manipulating research
materials, equipment, or processes, or changing or omitting data or results such that the
research is not accurately represented in the research record.” 65 Fed. Reg. 76262 at I.
The federal policy further states that a finding of research misconduct requires that
“[t]here be a significant departure from accepted practice of the relevant research
community;" "[t]he misconduct be committed intentionally, or knowingly, or recklessly;"
and "[t]he allegation be proven by a preponderance of evidence." 65 Fed. Reg. 76262 at
1.

In this case, "[t]he significant departure from accepted practice of the relevant research
community” began with the lack of any objective data regarding TN levels causing
adverse transparency impacts on eelgrass in the Estuary and developed into the
manipulation of real data to produce a false conclusion. Neither Region I, Dr. Short, nor
DES can claim ignorance of the lack of scientific justification for the proposed
transparency-based TN restrictions, as they were present at the TAC meetings wherein it
was expressly concluded that increased TN concentrations had not caused increased
algal growth causing significantly lower transparency levels. In contradiction to their
later research claims, the federal research reviewed by the TAC expressly determined that
a significant relationship between TN and transparency did not exist. The TAC minutes
confirmed that the changing physical factors unrelated to TN (color, dilution (salinity),
and turbidity) actually controlled the transparency existing at those different sites. See
Ex. 1 - TAC Meeting Minutes, at Meeting Minutes dated December 7, 2007.

When this legitimate research (the conclusions of which were expressly agreed upon in
formal State/Federal TAC meetings) produced findings that did not justify an imposition
of stringent TN criteria, Region | requested that DES create alternative findings (numeric
water quality criteria) specifically to back up their desire for stringent TN regulation and
to supplant the properly documented research conclusions reached by the TAC. DES
employee Philip Trowbridge (also a TAC member) then created a new ‘“stressor-
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response” analysis designed to support the falsified claim that TN had induced algal
growth increases causing major changes in transparency in both the Bay and tidal rivers.®
When these new DES analyses (later comprising the June 2009 Criteria) were presented
to the TAC in June and November 2008, the TAC advised that the approach did not
demonstrate cause and effect and should receive an independent peer review because of
the unconventional methods employed. See id., at Meeting Minutes dated June 10, 2008,
and November 17, 2008. This independent peer review never occurred. Likewise,
Region | internal correspondence demonstrates that it knew these analyses did not
represent a “cause and effect” relationship, but nonetheless promoted the methods as
scientifically defensible. See Ex. 9 — EPA Region | emails regarding cause and effect,
dated July-August 2010. As such, the entire TN/transparency analysis used to justify the
stringent TN criteria was a gross scientific misrepresentation.

Moreover, the Coalition noted that the simplified “stressor-response” procedures used to
develop the draft TN criteria had been specifically rejected by EPA’s Science Advisory
Board as not scientifically defensible in April 2010.° In evaluating the Coalition’s
comments, Region | itself noted numerous “confounding variables” were not addressed in
the development of the June 2009 Criteria. See Ex. 10 - M. Liebman, EPA Region I,
document titled “Review of: Numeric Nutrient Criteria for the Great Bay Estuary, in
light of comments made by John C. Hall and Thomas Gallagher (2010)” dated September
1, 2010. In particular, the Region noted a failure to confirm that salinity or upstream
runoff did not control transparency/dissolved oxygen (DO) and a failure to confirm that
algal growth actually increased due to higher TN loadings. Id. at 3-5. Nonetheless,
Region | continued to assert that the June 2009 Criteria may be used to justify the
application of stringent TN water quality criteria requiring effluent limits of 3 mg/l TN
asserting that the “weight of evidence” justifies such findings.

Finally, all of these issues and fundamental scientific errors were again brought to the
Region’s attention at the Exeter, NH, NPDES draft permit modification hearing (NPDES
Permit No. NH0100871) in June 2011. As demonstrated in the Coalition’s reports,*!
which were submitted to Region | and Dr. Short, and the Coalition’s response to Region
I’s request for comments regarding the Exeter draft permit modification, the development
of the June 2009 Criteria by DES analysis violated fundamental scientific principles

® This analysis plotted data from dramatically different physical settings (river, bay, ocean) to conclude that
TN “caused” the changes in transparency at these different locations, when in fact the data simply showed
the inherent principle that TN levels decrease and transparency levels increase from the head of the Estuary
to its mouth. See Ex. 19 - Relationship between Light Attenuation Coefficient and TN at Trend Stations
(NHDES 2009).

1%1n 2010, EPA published guidance on the use of empirical approaches such as stressor response analysis
to develop numeric nutrient criteria. (See EPA-820-S-10-001.) This guidance was subject to Science
Advisory Board review prior to publication. The guidance affirms that stressor response analysis is a valid
method only after a cause-and-effect relationship has been established and confounding factors have been
accounted for. The June 2009 Criteria analysis did not consider either of these critical factors.

1 Ex. 18 at Attachments to January 23, 2012, Coalition Correspondence to F. Short: HydroQual Reports
dated June 14, 2010, and January 10, 2011.

10
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governing water quality impact assessment and was specifically at odds with the TAC-
reviewed site-specific information collected for Great Bay. Most notably, the Coalition
pointed out that data were combined from dramatically different hydrologic and physical
settings to mask the effect of other controlling parameters (e.g., turbidity, dilution
(salinity), and color) and to claim that changing TN levels were the sole cause of
changing transparency levels. See id. The Coalition also provided data plots for the
Squamscott River confirming that algal growth was not the cause of low transparency in
the tidal river. See Ex. 13 — Transparency-phytoplankton relationship chart for the
Squamscott River. This information was ignored as well, and the Region continued to
issue draft permits with identical TN effluent limitations under the claim that the June
2009 Criteria were properly conducted and determined by Region | to be “scientifically
defensible.”

To bolster its untenable position, Region | later claimed that Dr. Short had completed
research for the Estuary that confirmed reduced transparency caused system-wide
eelgrass losses. See EPA Region | Response to FOIA Request No. 01-FOI-00053-12."
That assertion was yet another serious misrepresentation. In fact, the prior TAC meetings
that evaluated the proper water quality requirements for Great Bay expressly concluded
that this transparency mechanism for eelgrass loss DID NOT occur in Great Bay. See
Ex. 1 — TAC Meeting Minutes, at Meeting Minutes dated December 7, 2007. Federally-
funded research completed by Dr. J. Ru Morrison (UNH Professor) had confirmed that
transparency in Great Bay was negligibly impacted by algal growth and that color
(originating naturally from the tidal rivers) controlled light penetration in those waters.*®
If Dr. Short actually had completed research relevant to that issue, it would have been
presented to the TAC, of which he was a member. In reality, Dr. Short’s research never
looked at whether light transmission in the water column in the Estuary had changed over
time due to increased TN and algal growth.

12 Region I’s FOIA responses confirmed that Region | was relying on the claims of Dr. Fred Short. See Ex.
16 — EPA Region | Phone Logs of Conversations with F. Short, dated November 14, 2011, and November
18, 2011. We understand that Dr. Short received extensive federal funding for eelgrass research in Great
Bay and the Piscataqua River. Based on this federally-funded research that was supposedly conducted in
the Estuary, Dr. Short made a number of very specific scientific claims regarding the factors that caused
eelgrass losses in the Bay and tidal rivers. These unsupported claims were used by the Region and DES as
the primary basis to link TN to eelgrass loss and to support imposition of a 0.3 mg/l TN water quality
standard to improve transparency in the tidal waters of the Bay and to further impose 3 mg/l TN effluent
limits to achieve that standard. Specifically, Dr. Short asserted that his research confirmed that increasing
TN levels caused increased algal growth, significantly reducing water column transparency causing the
demise of eelgrass throughout the system. However, the available records show that he never conducted
research that was designed to demonstrate that TN-induced transparency reduction caused the eelgrass
losses in Great Bay.

13 See Morrison, J. Ru, et al. Using Moored Arrays and Hyperspectral Aerial Imaging to Develop Nutrient
Criteria for New Hampshire’s Estuaries — A Final Report to The New Hampshire Estuaries Project
(September 30, 2008). Available at:
http://ccom.unh.edu/sites/default/files/publications/Morrison_2010_Report_Using_Moored_Arrays_and H
yperspecral_Areial_Imagery to_Develop_Nutrient_Criteria_ NH_Estuaries.pdf.
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Despite repeated requests, no research or studies supporting Dr. Short’s claims have been
provided to the Coalition. See Ex. 18 — Correspondence from Coalition to F. Short, dated
January 23, 2012, and February 9, 2012. Region I’s continuing efforts to rely on a
position it knows, or should know, is unsupported also violates EPA’s Research
Misconduct guidelines. Based on all of the records and documentation available to the
Coalition, it is clear that the technical basis used to create the TN standard was, at best,
recklessly prepared or, at worst, intentionally falsified. As the Region was directly
involved in promoting these analyses based on research claims regarding Great Bay data
it knew were unsupported, Region I has committed science misconduct.

2. Refusal to Allow an Independent Peer Review and Public Involvement in the
Process

Region | has undertaken repeated efforts to prevent public input into an objective
investigation of the underlying science. These activities confirm that EPA Region | has
rendered its biased decision to impose stringent TN limitations based on administrative
fiat, which it has no intention of altering regardless of whatever information is presented.
Despite the TAC’s open evaluation, with the participation of all interested stakeholders,
of the detailed studies conducted on Great Bay and its subsequent conclusion that TN
should not be designated the cause of eelgrass loss, CLF wrote a letter to Region | in
October 2008 claiming that TN should be designated the cause of eelgrass loss in the Bay
because TN can cause loss in some situations and, therefore, must be regulated. See Ex.
3 — October 6, 2008, CLF letter to EPA Region I. Following the CLF letter, Region I
embarked on a mission to induce DES to change impairment designations and
conclusions to reflect that TN was the cause of eelgrass loss. See Ex. 5 — M. Liebman,
EPA Region I, email dated November 21, 2008. Region I’s internal correspondence in
November 2008 confirms that that no cause and effect relationship between TN and
eelgrass loss existed in Great Bay but, despite this knowledge, Region I still pursued the
development of stringent TN criteria for Great Bay. See id. Region I’s letter approving
the radically revised impairment listings for the Estuary acknowledged Region I’s major
role in developing the new TN criteria and in altering the original DES position that
presented to the public. Ex. 4 — L. Hamjian, EPA Region I, letter to H. Stewart, NHDES,
dated September 30, 2009.

By June 2009, the state had begun to implement Region I’s recommended approach by
finalizing the TN criteria and revising the impairment assessments for Great Bay. Region
I promoted the state’s immediate use of the unadopted numeric criteria, by now calling
them a “narrative criteria interpretation.”**  Without further public review, DES
submitted the radically revised impairment listings (based on the new, unadopted numeric
TN criteria) in August 2009. Region | promptly approved the revised listings and
impairment causes in September 2009. Both Region | and DES ignored all attempts by

It should be noted that EPA itself, under the direction of the 11th Circuit Court of Appeals in Florida
Public Interest Group v. EPA, 386 F.3d 1070 (11th Cir. 2004), developed the controlling analysis of what
factors determine when new water quality standards have been developed. The June 2009 Criteria are
clearly new water quality standards under this test. New water quality standards can only be adopted
through formal rulemaking, which has never been conducted.
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the regulated community to have an independent review of the revised scientific
positions. See EX. 8 — E. Tupper Kinder letters to EPA Region | dated April 9, 2010, and
May 12, 2010 (with attached report). To provide some semblance of reliability and to
deflect mounting criticism, the Region set up an extremely limited internal peer review in
March 2010 with selected EPA contractors. All Coalition requests to have public
involvement in that process and to ensure that appropriate technical questions prepared
by the Coalition were addressed through the peer review process were rejected by the
Region. The questions posed to the experts selected by Region | were designed to avoid
any serious investigation into the lack of demonstrated cause and effect relationships.
None of the earlier TAC recommendations or analyses was provided to the peer
reviewers. The Coalition members strongly protested the scope of the questions
presented and asked for a more public process to occur. See Ex. 8 — E. Tupper Kinder
letters to EPA Region | dated April 9, 2010, and May 12, 2010 (with attached report).
Region | refused to allow the peer review to address the scientific questions raised by the
Coalition — in particular whether the analysis framework was consistent with EPA’s
Science Advisory Board recommendations on use of simplified regressions to establish
“stressor-response” nutrient criteria for complex waters. No public input on this “peer
review” was allowed.

Consequently, Region I’s “independent peer review” document, issued in June 2010,
amounted to little more than a contrived approval derived by withholding relevant
scientific information and public input from the experts selected by Region | for the
review. Subsequent responses to FOIA requests and permit “fact sheets” asserted that
this “peer review” justified the Region’s conclusion that the new restrictive TN criteria
were “scientifically defensible.” As noted earlier, all subsequent data and analyses
submitted by the Coalition and its experts, confirming the TN-transparency connection
did not exist, were ignored by Region I. This occurred even though the Region knew that
the Coalition’s objections were well-founded. See Ex. 10 - M. Liebman, EPA Region I,
document titled “Review of: Numeric Nutrient Criteria for the Great Bay Estuary, in
light of comments made by John C. Hall and Thomas Gallagher (2010)” dated September
1, 2010. As such, Region I's refusal to allow public participation in the internal “peer
review,” was plainly an attempt to conceal the Region’s internal evaluation identifying
critical deficiencies and to prevent an objective scientific assessment. In addition to
violating EPA’s policies against research misconduct, these actions plainly violate EPA’s
Scientific Integrity policy that “prohibits all EPA employees, including scientists,
managers, and other Agency leadership, from suppressing, altering, or otherwise
impeding the timely release of scientific findings or conclusions.” EPA Scientific
Integrity Policy at 1V, Section A, Part 1.

13



HALL & ASSOCIATES

Conclusion and Request for Action

The Federal Policy on Research Misconduct states, “[i]n deciding what administrative
actions are appropriate, the Agency should consider the seriousness of the misconduct,
including, but not limited to, 1) the degree to which the misconduct was knowing,
intentional, or reckless; 2) was an isolated event or part of a pattern; and 3) had
significant impact on the research record, research subjects, other researchers, entities, or
the public welfare.” 65 Fed. Reg. 76264 at V. The record is clear that Region | was
determined to implement stringent transparency-based TN criteria and designate TN as
the cause of eelgrass loss in the Bay. However, no objective scientific information from
the Great Bay Estuary supported either action. Moreover, the Region’s decision to
impose the June 2009 Criteria even after internally identifying major scientific
deficiencies with the numeric criteria confirms that the Region has no intention of
conducting a competent and impartial scientific assessment for Great Bay. The Region’s
actions demonstrate that it is biased toward and intent on implementing a predefined
regulatory agenda.

This misconduct is not an isolated event, as Region | has intentionally, knowingly, or
recklessly committed violations of the Federal Policy on Research Misconduct and the
EPA Scientific Integrity Policy in every step of these proceedings, including the
following:

e Ignoring TAC conclusions based on federally-funded Great Bay research which
confirmed that TN-induced transparency decreases did not cause the eelgrass
losses;

e Promoting stringent transparency-based TN criteria, knowing that algal growth
and transparency did not change over time due to TN load increases;

e Purposefully excluding the public from the peer review process and limiting the
information provided to the peer reviewers;

e Continuing to support the June 2009 Criteria after internally identifying major
scientific deficiencies and significant conflicts with the SAB recommendations on
acceptable stressor-response-based criteria;

e Relying on the undocumented claims of a UNH researcher that the Region knew
or should have known were unsupported; and

e Continuing to issue stringent NPDES permits, despite available data confirming
the basis for these actions is clearly in error.

These actions have great potential to cause harm to the public welfare, as the watershed-
wide costs of compliance with the excessive restrictions, if imposed, could easily exceed
$1 billion. Consequently, in accordance with applicable policies intended to ensure the
integrity of scientific decision making, the Coalition requests EPA Headquarters take the
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Timeline for Nitrogen Criteria Development in Great Bay Estuary

Mar 2008 — Aug 2008: DES Listing Methodology and
Impairment Determination conclude no Great Bay
eelgrass impairment; transparency not issue.

May 2010: Coalition requests
“Open” Peer Review of draft
Nutrient Criteria and need to
address SAB issues; denied by EPA.

Dec 2011: FOIA responses from EPA reveals
basis for TN criteria — claimed research by
Dr. Short. Request to Dr. Short to provide
analysis but nothing provided.

Jan 2011: DES agrees to Feb 2012: FOIA

Sept 2005 — Dec 2007: NHEP
TAC conducts investigations into

independent peer review.
Apr 2011: Memorandum of
Agreement signed.

Sept 2011: MOA Technical
Evaluation confirms original
TAC findings — no TN-

response from
Apr 2010: EPA SAB criticizes simplified

nutrient criteria development as not

EPA confirms no

cause of eelgrass loss in Great information to

Bay Estuary, determines that scientifically defensible.
loss not due to TN-induced

transparency changes.

support Great

Bay transparency
- TN claims.

\

transparency concern.

:

2009

f

Oct 2008: CLF
Letter to EPA
urging more
restrictive
approach.

Nov 2008 — Jun 2009:
DES-EPA develops revised TN-based criteria
and expanded Impairment Listing based on

TN-transparency impacts on eelgrass.

Aug - Sept 2009:
DES submits and
EPA approves
revised
Impairment
Listing using new
TN-transparency
criteria,
concluding Great
Bay eelgrass
impaired by TN.

Mar 2010: EPA
initiates internal
peer review;

Jun 2010: EPA
rejects open peer
review request.

11

EPA Draft NPDES Permits based on un-adopted TN
criteria:

Feb. 2011: Exeter

Sept 2011: New Market

Dec 2011: Dover

EPA action repeatedly ignores technical comments
confirming no TN-algal-transparency impairment.

Sept 2010: Internal Region | memorandum
identifies major SAB-related deficiencies
with 2009 Numeric Nutrient Criteria for

Great Bay Estuary.

EPA Promotes Numeric Criteria Development and
Revised Impairment Listings Contrary to TAC Findings.
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Minutes

Technical Advisory Committee

Friday, September 30, 2005 2 PM to 4 PM

NH Department of Environmental Services Coastal Office
50 International Drive
Pease Tradeport
Portsmouth, NH

Meeting Topic: Developing Nutrient Criteria for New Hampshire’s Estuaries

Attendees

Phil Trowbridge, NH DES/NHEP Ray Grizzle, UNH

Jean Brochi, EPA Ann Reid, Great Bay Coast Watch
Jim Latimer, EPA Rich Langan, UNH

Brian Smith, NHF&G / GBNERR Jay Odell, The Nature Conservancy
Don Kretchmer, Normandeau Associates Jonathan Pennock, UNH

Pete Ingraham, Forest Society William McDowell, UNH

Jim Reynolds, US FWS Fred Short, UNH

Kelley Thomas, UNH/HCGS Matthew Liebman, EPA

Eyualem Abebe, UNH/HCGS Jennifer Hunter, NHEP

Tom Irwin, Conservation Law Art Mathieson, UNH

Foundation Steve Jones, UNH

Jenn Greene, UNH

1. Introductions and review of the agenda
Phil Trowbridge opened the meeting at 2:05 pm with the meeting objectives.

2. EPA’s perspective and requirements for estuarine nutrient criteria

Matt Liebman of US EPA Region 1 presented the federal mandate for developing
nutrient criteria for estuaries and examples of methods that have been used in other New
England states. Matt’s presentation is available at:
http://www.nhep.unh.edu/programs/nutrient.htm

EPA guidance for establishing nutrient criteria for estuaries is available at:
http://www.epa.gov/waterscience/criteria/nutrient/guidance/marine/index.html



http://www.nhep.unh.edu/programs/nutrient.htm
http://www.epa.gov/waterscience/criteria/nutrient/guidance/marine/index.html

3. Experiences with nutrient management in Long Island Sound

Paul Stacey of Connecticut Department of Environmental Protection presented
information about the nutrient criteria used for Long Island Sound. Paul’ presentation is
available at :

http://www.nhep.unh.edu/programs/nutrient.htm

More information about the Long Island Sound Study is available at:
http://www.longislandsoundstudy.net/
http://www.epa.gov/region01/eco/lis/epane.html

3. Status and trends of nutrient and eutrophication parameters in Great Bay

Phil Trowbridge of NH DES presented an overview of current NH water quality
standards for nutrients, and nutrient status and trends in Great Bay. Phil’s presentation is
available at:

http://www.nhep.unh.edu/programs/nutrient.htm

4. Brainstorming session.

Following the three introductory presentations, the group brainstormed ideas for
developing nutrient criteria for NH’s estuaries. The ideas have been grouped according
to each discussion topic on the attached sheet, although the discussion did not occur in
that order. No decisions were made, and some of the statements are contradictory.

Reference Condition

e We have enough data on nitrogen concentrations in the estuaries so we should at least
try EPA’s reference condition approach to see what it tells us.

e We may want to use a reference time, instead of a reference condition or location.

Designated Uses

e [t does not make much sense to split up the bay into different zones with different
designated uses. Setting criteria for the tidal rivers will protect the larger bay.

e The Great Bay should be considered part of a nested set of systems: the coastal
watershed, the Great Bay estuary, and the Gulf of Maine.

Indicators

e We need to analyze bioindicators, not just water quality, to determine what condition
is acceptable. Ideas for biological indicators are: benthic macroinvertebrates,
eelgrass, benthic macroalgae, and oysters. A variety of these bioindicators should be
combined into an index of biological integrity.

e Eelgrass is probably the most sensitive biological indicator. We have 20 years of data
for Great Bay. These data should be mined.

e Normandeau Associates and NHF&G have old reports with baseline biological
information about the Bay. These reports should be mined for changes relative to
current conditions.

e The nitrogen concentration of rockweed and eelgrass could be used as an indicator.
Art has information on nitrogen content of rockweed. Fred has information on the
nitrogen content of eelgrass (the Nutrient Pollution Index).


http://www.nhep.unh.edu/programs/nutrient.htm
http://www.longislandsoundstudy.net/
http://www.epa.gov/region01/eco/lis/epane.html
http://www.nhep.unh.edu/programs/nutrient.htm

Ulva (a macroalgae) is light limited. It needs both high nitrogen and high light to
exist. Blooms could be prevented by turbidity.

Data on macroalgae is only anecdotal. We need a mesoscale remote sensing survey
with ground truthing to quantify biomass. Perhaps eelgrass aerial photographs could
be used. EPA (Latimer) is able to distinguish between eelgrass and macroalgae from
aerial imagery.

Groundwater loads of nitrogen are a significant datagap. Most of the new
development in the watershed uses septic systems. We do not know when the
nitrogen loads from these systems will hit the estuary and what they will mean.
Studies by Ballestero and Roseen may provide some insight into this issue.

While biological indicators should be used to determine the acceptable nitrogen
loading, we will need a more stable indicator such as nitrogen concentrations or
nitrogen loads to determine compliance with the new nutrient criteria.

Total nitrogen load is a better indicator than total nitrogen concentration. The most
current information on point and non-point source loading is in the NHEP Technical
Characterization Report
(http://www.nhep.unh.edu/resources/pdf/atechnicalcharacterization-nhep-00.pdf).
The NHEP will update the loading estimate this fall.

Species Requirements for Water Quality

EPA completed a study of the effects of low dissolved oxygen on various species for
the Virginian Province. DES should review this study to determine if the results can
be applied to Great Bay.

The “right DO for the water body is inevitably the dissolved oxygen that occurred
pre-development. Therefore, if you aim to achieve the perfect DO for the estuary, you
will end up requiring a pre-development nitrogen load. A compromise target is
needed.

Other

New limits on nutrient loads from WWTFs that discharge to rivers in the coastal
watershed may have an impact on the estuary before estuarine nutrient criteria are set.
However, some studies show that reducing phosphorus in WWTF effluent actually
hurts estuaries because less nitrogen is taken up by phytoplankton in the rivers.
Proposed limits for river discharges should be researched.

It is best to take an adaptive management strategy. Make the best decision based on
the available information at the time and then revisit later.

The current impairments for DO are in small tributaries with WWTF outfalls. These
impairments may not be indicative of general eutrophication, but rather poor
infrastructure placement.

5. Adjourn

The meeting was adjourned at 4:10 pm. Phil Trowbridge will do some research on the
data sources and issues identified in the meeting and then organize a second meeting.
The next meeting will not be held before early 2006 by which time the NHEP Water
Quality Indicator Report, which has nutrient status and trend indicators, will have been
updated.


http://www.nhep.unh.edu/resources/pdf/atechnicalcharacterization-nhep-00.pdf

Minutes

Technical Advisory Committee

Thursday, June 15, 2006 1 PM to 3 PM

NH Department of Environmental Services
Portsmouth Regional Office
50 International Drive
Pease Tradeport
Portsmouth, NH

Meeting Topic: Developing Nutrient Criteria for New Hampshire’s Estuaries

Attendees

Phil Trowbridge, NHEP/DES Kathleen Legere, UNH

Jim Fitch, Woodard & Curran Bill McDowell, UNH

Jim Latimer, EPA Gregg Comstock, DES

Robert Roseen, UNH Paul Currier, DES

Jennifer Hunter, NHEP Fred Short, UNH

Diane Gould, EPA Tom Irwin, CLF

Jeannie Brochi, EPA Cayce Dalton, Wells NERR
Mike Metcalf, Underwood Engineers Fred Dillon, FB Environmental
1:00 — 1:05 Introductions and review of the agenda

Phil Trowbridge reviewed the agenda and led a round of introductions.
1:05-1:30 NOAA’s Assessment of Estuarine Trophic Status (ASSETS) Program

Cayce Dalton, Wells NERR, gave a presentation on the ASSETS program, including the draft
results for Great Bay. The presentation and supporting documents are posted on the NHEP
website (http://www.nhep.unh.edu/programs/nutrient.htm, under the 6/15/06 meeting). General
information about the ASSETS program is available at: www.eutro.org and
http://ian.umces.edu/neea.

Comments on the draft assessment of Great Bay will be accepted until 8/1/06. Send comments to
cayce(@wellsnerr.org.

1:30 — 2:00 NHEP indicators on nitrogen concentration trends, eelgrass trends, and nitrogen
budget for Great Bay

Phil Trowbridge presented the data from NHEP indicators on nitrogen trends, eelgrass trends and
nitrogen loads for Great Bay. The presentation is available on the NHEP website
(http://www.nhep.unh.edu/programs/nutrient.htm, under the 6/15/06 meeting).



http://www.nhep.unh.edu/programs/nutrient.htm
http://www.eutro.org/
http://ian.umces.edu/neea
mailto:cayce@wellsnerr.org
http://www.nhep.unh.edu/programs/nutrient.htm

2:00 —3:00 Discussion of conceptual model

The group discussed the data from the two presentations and the draft conceptual model. The
following points were noted:

Targets for numeric criteria

Because chlorophyll-a and DO are not showing apparent problems but eelgrass is, then
eelgrass (water clarity) is the most sensitive target. Another target should be benthic
macroalgae (a negative indicator). A DO standard should be protective of other targets:
macroinfauna, fish, and shellfish.

TN and TP concentrations in the water should not have quantitative criteria. Nitrogen loads
would be a better indicator.

Winter DIN concentrations could be used to ‘back calculate’ nitrogen loads to the Bay over
time. DIN concentrations in the winter should be correlated with nitrogen loads because there
is no biological activity during that season. However, if loads change seasonally, then winter
DIN might not be relevant to load seen by estuary during biologically active seasons. The
seasonal pattern of nitrogen loads should be reviewed.

Linkage between eelgrass decline and nitrogen

The data presented show increasing nitrogen concentrations and decreasing eelgrass but do
not show a strong linkage between increasing nitrogen and decreasing water clarity. If
eelgrass is going to be a target for nutrient criteria, this linkage needs to be established.
What is the correlation coefficient between TSS and DIN over the 25 year dataset?

Look for correlations between TSS and development in the watershed.

How much of the TSS is inorganic? If the TSS is mostly inorganic, then nutrients cannot be
the cause of declining water clarity. Review the percent organic values from the 1991-2001
dataset and the particulate carbon values from 2002-2005.

Analyze data on TSS, turbidity and PAR from grab samples and sondes to determine if there
are correlations.

What is the TSS load from tributaries and WWTFs?

How does Great Bay compare to other estuaries in terms of water clarity and POM?

Review data on the nitrogen pollution indicator for eelgrass. Are there correlations between
nitrogen exposure, water clarity and eelgrass vitality?

Next Steps

Phil Trowbridge will work with Fred Short on an eelgrass-water clarity model.

Jim Fitch with gather information about the DO standard process in Maine and share it with
the group.

Phil Trowbridge, Jim Latimer and Fred Short will complete the analyses related to water
clarity and eelgrass. The biggest issue is clarifying whether nitrogen is responsible for water
clarity changes in Great Bay.

3:00 The meeting was adjourned.
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Conceptual Model for Developing Nutrient Criteria for New Hampshire’s Estuaries

June 15, 2006

Goal

Maintain water quality sufficient for the Aquatic Life Use Support designated use. The
definition of the designated use is: “Waters that provide suitable chemical and physical
conditions for supporting a balanced, integrated and adaptive community of aquatic
organisms.”

Spatial or Temporal Variability

The water quality criteria will apply to all areas of the estuary at all times.

Indicators
Pressure-State-Response Conceptual Model
Pressure State Primary Response | Secondary Response
Nitrogen load TN concentrations Water clarity Eelgrass
Phosphorus load | TP concentrations Dissolved oxygen | Benthic macroalgae
(probably an annual Benthic macroinfauna
average and an Shellfish
index season average) Finfish
<> <> <>
Water Quality Empirical Empirical
Model Relationships Relationships
or Models or Toxicology

Proposal: Develop or update numeric nutrient criteria for the indicators in bold.
Numeric limits on nitrogen and phosphorus loads would be developed as part of a TMDL
process if the nutrient criteria in the estuary are not met.
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Proposed Next Steps

Dissolved Oxygen

Review EPA criteria for salt water for the Virginian Province for applicability to
NH’s estuaries. In particular, determine whether the criteria would be protective of
benthic infauna, finfish and shellfish in NH’s estuaries. The criteria must be
protective of the most sensitive species.

Review the results of Maine’s attempt to revise its marine dissolved oxygen standard.
Determine “naturally occurring” dissolved oxygen in bays and tributaries.

Develop a recommendation to the Water Quality Standards Advisory Committee for a
more appropriate dissolved oxygen standard for tidal waters in New Hampshire.

Water Clarity Indicators

Conduct a literature review of relationships between light attenuation, turbidity, TSS,
chlorophyll-a, and eelgrass.

Develop empirical relationships between measured light attenuation, turbidity, TSS,
chlorophyll-a, and eelgrass in NH’s estuaries.

Determine “naturally occurring” water clarity in bays and tributaries.

Determine how the effects of benthic macroalgae on eelgrass should be factored into
the nutrient criteria to be protective of eelgrass.

Develop a recommendation to the Water Quality Standards Advisory Committee for
appropriate water clarity criteria that adequately protects eelgrass in NH’s estuaries.

Total Nitrogen and Total Phosphorus Concentrations

Conduct a literature review of TN and TP criteria in other states.

Generate statistics for TN and TP concentrations in areas of NH’s estuaries with and
without nutrient-related impairments to understand the range of possible criteria
values.

Test for empirical relationships between TN and TP and the dissolved oxygen and
water clarity criteria.

Research water quality models which would predict dissolved oxygen and water
clarity based on TN and TP concentrations in the estuary. (This step might be
combined with the first bullet of the next section.)

Develop a recommendation for appropriate TN and TP criteria that result in
attainment of the dissolved oxygen and water clarity criteria.

Relationships between TN and TP Loads to TN and TP Concentrations

Calibrate the analytical model from Dettmann (2001) to predict TN and TP
concentrations in the estuary based on measured TN and TP loads. If this approach is
not successful, research water quality models which would predict TN and TP in the
estuary based on watershed loads.

Use the SPARROW model to determine the contributors of nitrogen and phosphorus
from each watershed.
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Minutes

Technical Advisory
Committee

Tuesday, February 20, 2007 10:00 AM to 12:00 PM

NH Department of Environmental Services
Portsmouth Regional Office
50 International Drive
Pease Tradeport
Portsmouth, NH

Meeting Topic: Developing Nutrient Criteria for New Hampshire’s Estuaries

Attendees

Ed Dettmann, EPA Paul Currier, DES

Phil Trowbridge, NHEP/DES Tom Irwin, CLF

Jim Fitch, Woodard & Curran Steve Jones, UNH

Paul Rodriguez, Woodard & Curran Rich Langan, UNH
Eiileen Miller, NHACC Natalie Landry, DES
Jennifer Hunter, NHEP Jonathan Pennock, UNH
Diane Gould, EPA Ray Koniski, TNC

Jeannie Brochi, EPA

1. Introductions and review of the agenda

Phil Trowbridge reviewed the agenda and led a round of introductions.

2. Outcome of the attempt to change the marine dissolved oxygen standard for the State of Maine

Jim Fitch recounted his experiences with a task force that recommended changing the marine
dissolved oxygen (DO) standard for the State of Maine. The Maine DO standards for marine
waters are “as naturally occurs” for SA waters, 85% saturation for SB waters, and 70% saturation
for SC waters. The standards apply to instantaneous readings. The application of these standards
resulted in many water quality violations in undeveloped estuaries. A task force of MEDEP,
NGOs, EPA, MEDMR and WWTF operators was convened to study alternative DO standards.
The task force researched the standards being used by other states and EPA research on DO
requirements for indigenous organisms (fish, lobster, crustaceans). The task force concluded that
6.5 mg/L would be a more appropriate standard for DO in marine waters. Representing DO in
percent saturation units was rejected because of the high error associated with combining
measurements of DO, temperature and salinity. The task force presented its proposal to the
Maine legislature. The proposal was opposed because it was viewed as a weakening of the
standard.



Following Jim’s presentation, the group discussed the marine DO standards for New Hampshire.
The standards are 5 mg/L (instantaneous) and 75% saturation as a daily average. The group was
not in favor of changing the standards but would like a management structure that allows for
better interpretation of violations. Datasondes deployed in the estuary collect thousands of DO
measurements each year. The occasional violation of the 5 mg/L instantaneous standard should
be interpreted in context of all the other measurements.

3. Summary of light availability and light attenuation factors for the Great Bay Estuary

Phil Trowbridge gave a presentation on light availability for eelgrass in Great Bay. In summary,
the data analysis showed that measured light attenuation factors accurately predicted where
eelgrass was present and absent. However, there were no valid relationships between the light
attenuation factors and water quality parameters, such as chlorophyll-a and suspended solids.
Approximately half of the variability in the light attenuation factors was explained by changes in
salinity, which is inversely proportional to colored dissolved organic matter. The presentation and
supporting documents are posted on the NHEP website
(http://www.nhep.unh.edu/programs/nutrient.htm, under the 2/20/07 meeting).

The group made the following comments during the presentation:

e Add instrumentation to the Great Bay buoy to measure light attenuation along with turbidity,
chlorophyll-a and CDOM. Use the large dataset to refine the regression relationships.

o Redo analysis of turbidity vs wind speed and precipitation. Resuspension of particle depends
on wind speed, wind direction and tide stage.

e Compile the coefficients of the light attenuation factor for TSS, chlorophyll-a and CDOM
from other systems. Use these relationships to predict light attenuation in Great Bay based on
measured water quality.

e Need to look into surface area of particles as opposed to their weight (as measured by TSS).
Organic flock might cause a lot of shading but only account for a fraction of the TSS. Check
on relationships between TSS and turbidity as measured by the sondes and grab samples.

¢ Redo limiting nutrient analysis to only look at times when either nitrogen or phosphorus is
completely used up. Neither nutrient is limiting when both are still present.

e Tryto find older silica data. Silica limitation only affects diatoms. Research whether the
phytoplankton species in Great Bay has changed over time.

e Check nitrogen species in the WWTF outfall for Rochester. Compare the total effluent flow
from Rochester WWTF to the plants that discharge on the Salmon Falls River. Do these
WWTFs nitrify? Check the data from Cocheco River for outliers in nitrate concentrations.

e Measure light attenuation on filtered and whole water samples from the estuary to determine
the relative effects of dissolved vs. particulate components.

Measure CDOM in grab samples from the estuary.

e The justification for using eelgrass as a water quality target needs to be strengthened. Review
the 2005 eelgrass coverage when it is available. Compare current distribution of eelgrass to
the historic distribution from the Great Bay Estuary Restoration Compendium. Compare the
water quality and water clarity in Great Bay to other systems with eelgrass loss.

4. Analytic mass balance model for nitrogen concentrations in Great Bay

Ed Dettmann gave a presentation on a mass balance model that predicts total nitrogen
concentrations in estuaries based on nitrogen loads and hydrodynamics. In summary, the model
was able to predict the total nitrogen concentration in Great Bay within 8% of the measured
value. Approximately half of the nitrogen entering the Great Bay comes from the Gulf of Maine.
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Therefore, a 25% change in land based nitrogen loads will only result in a 12% change in
nitrogen concentrations in the estuary. The model has been successfully applied to Narragansett
Bay and Boston Harbor. The presentation and supporting documents are posted on the NHEP
website (http://www.nhep.unh.edu/programs/nutrient.ntm, under the 2/20/07 meeting).

The group suggested that the model should be applied to smaller segments of the estuary (e.g.,
Great Bay, Lamprey River) and during specific seasons of the year. The freshwater replacement
value is important to the model so more time should be spent verifying that that the value used is
accurate.

5. Proposal for classifying Great Bay as a “Tier |I” water

Paul Currier gave a presentation on using the antidegradation part of the water quality standards
to manage nutrients in the Great Bay watershed. In summary, waters in which at least 90% of the
assimilative capacity for a parameter has been used up are considered Tier 1 waters. DES can
require no additional loading of the parameter to Tier | waters. A weight of evidence approach
can be used to classify a waterbody as Tier I. Therefore, if the TAC determines that at least 90%
of the Great Bay’s assimilative capacity for nitrogen has been used up, then the water quality
standards would give DES the authority to not allow additional nitrogen loads to the bay. The
requirement would apply to both point sources and non-point sources. Rulemaking would not be
needed to classify a water body as Tier I. Alternatively, the Bay could be classified as Tier Il in
which additional loads would only be permitted after a formal hearing to determine the social and
economic costs and benefits. The presentation and supporting documents are posted on the NHEP
website (http://www.nhep.unh.edu/programs/nutrient.htm, under the 2/20/07 meeting).

The group discussed the proposal. There were concerns about allowing water quality to decrease
to within 10% of the standard before taking action. There were also concerns about choosing the
correct parameter and accurately determining the assimilative capacity for the bay. Finally, the
group discussed enforcement and how the burden of not increasing nitrogen loads would be
shared between point sources and non-point sources.

6. Plan next steps

Submit abstracts of nutrient criteria research to the ERF 2007 conference.
Follow up on action items in minutes.

Develop framework for Tier | or Tier Il classification of Great Bay.

7. Adjourn

The meeting was adjourned at 12:30 pm.



Minutes

Technical Advisory
Committee

Friday, December 7, 2007 9:30 AM to 12:30 PM
Newington Town Hall
205 Nimble Hill Road
Newington, NH 03801

Meeting Topic: Developing Nutrient Criteria for New Hampshire’s Estuaries

Attendees

Phil Trowbridge, NHEP/DES Tom Irwin, CLF

Jennifer Hunter, NHEP Ray Konisky, TNC

Ed Dettmann, EPA Steve Jones, UNH

Jeannie Brochi, EPA Rich Langan, UNH

Jim Latimer, EPA Jonathan Pennock, UNH

Phil Colarusso, EPA Fred Short, UNH

Matt Liebman, EPA Bill McDowell, UNH

Paul Currier, DES Art Mathieson, UNH

Ted Diers, DES Valerie Giguere, Underwood Eng.
Kevin Lucey, DES Peter Rice, City of Portsmouth
Kathy Mills, GBNERR David Cedarholm, Town of Durham

Eileen Miller, NHACC

1. Introductions and review of the agenda
Phil Trowbridge reviewed the agenda and led a round of introductions.

2. Preliminary results from light attenuation sensors on the Great Bay buoy and hyper-spectral
imagery of Great Bay

Ru Morrison gave a presentation on the relationship between light attenuation and water quality
measured by the Great Bay buoy in 2007. In summary, the data analysis showed that light
attenuation is largely controlled by turbidity and CDOM. Chlorophyll-a only accounts for 8% of
the overall light attenuation. Turbidity in the estuary can be predicted from stream flow and wind
speed. The presentation and supporting documents are posted on the NHEP website
(http://www.nhep.unh.edu/programs/nutrient.htm, under the 12/7/07 meeting).

The group made the following comments during the presentation:

o The light availability for eelgrass survival may be 22% but more light is needed for plants to
“thrive” (34%) and to protect all stages of the life cycle (>50%).

o Turbidity measured by the buoy is best described as “non algal particles”. Phytoplankton
measured via the chlorophyll-a sensor are subtracted from the turbidity results. Zooplankton
typically do not have an optical shading effect.


http://www.nhep.unh.edu/programs/nutrient.htm
athornhill
Highlight

athornhill
Highlight

athornhill
Highlight


e  While the results do not show a relationship between chlorophyll-a and light attenuation, it
cannot be concluded that nitrogen does not have an effect on eelgrass. Rather, this study
showed that the classic model of eelgrass shading by phytoplankton blooms does not describe
the Great Bay Estuary. Other factors, such as proliferation of nuisance macroalgae and
epiphytic shading, could still relate nitrogen loads to eelgrass loss. Some members also cited
direct toxicity of ambient nitrate concentrations to eelgrass.

e The relationship between Kd, chlorophyll-a, turbidity, and CDOM in the middle of Great Bay
could be used in another location in the estuary if the particle distributions were the same.
However, the relationship should not be applied to other estuaries.

3. Nitrate concentration trends in the Lamprey River watershed

Bill McDowell gave a presentation on nitrogen geochemistry in the Lamprey River watershed. In
summary, the data analysis showed that nitrate concentrations at the Packers Falls dam have a
statistically significant, increasing trend between 2000 and 2007. The nitrate export from
watersheds is best explained by human activity (e.g. population density, developed lands).
However, the largest source of nitrogen to the watershed is regional atmospheric deposition.
Ninety-four percent of the dissolved inorganic nitrogen that enters the watershed is retained or
released to the atmosphere via denitrification. The presentation and supporting documents are
posted on the NHEP website (http://www.nhep.unh.edu/programs/nutrient.htm, under the 12/7/07
meeting).

The group made the following comments during the presentation:

e Atmospheric deposition of nitrogen is not changing in the region. Therefore, human influence
in the watershed is somehow increasing the delivery of nitrogen from the watershed.
Increasing impervious surfaces speed up delivery of stormwater to river systems.

o The total nitrogen flux out of the watershed in 2006 was 3.25 kg/ha/year. This value is
similar to the total nitrogen flux from the Great Bay watershed in 2002-2004 (3.9 kg/ha/yr).

e Mass balance is based on dissolved inorganic nitrogen. It would be interesting to compile a
total nitrogen mass balance.

4. Antidegradation policies which could be used to limit nitrogen loading

Paul Currier gave a presentation on the antidegradation provisions of the Clean Water Act. The
presentation and supporting documents are posted on the NHEP website
(http://www.nhep.unh.edu/programs/nutrient.htm, under the 12/7/07 meeting).

5. (1) Nitrogen loading rates for Great Bay compared to other estuaries; (2) Estuarine nutrient
criteria in other states, and (3) Deadline for establishing nutrient criteria for NH’s estuaries

Phil Trowbridge gave a presentation on various topics. The nitrogen loading rates for the Great
Bay Estuary are higher than would be expected for the amount of eelgrass still present. Four
reference estuaries in the Gulf of Maine were identified based on EPA classifications and the
Level III Ecoregions. Nitrogen yields from the watersheds draining to these estuaries decreased
from south to north. The presentation and supporting documents are posted on the NHEP website
(http://www.nhep.unh.edu/programs/nutrient.htm, under the 12/7/07 meeting).

The group made the following comments during the presentation:

e Comparisons of nitrogen yield from estuarine drainage areas are not appropriate because they
do not normalize for the hydrology of the estuary.

e Reference estuaries in the Gulf of Maine are too different from Great Bay to be useful.

e Estuaries with colder temperatures are less susceptible to eutrophication, so comparisons to
estuaries north of Great Bay would not be protective.
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6. Develop group consensus on how to proceed in order to meet the deadline
The group discussed the best way to develop nutrient criteria by December 2008. Five options
were considered. The pros and cons for each option were summarized in a handout (attached).

Option 1: Develop a long-term trend of nitrogen and sediment loads to the estuary and
compare to historic eelgrass distribution

Option 2: Develop different nutrient criteria for different segments of the estuary

Option 3: Designate the Great Bay Estuary as a Tier | waterbody for nitrogen and sediment
Option 4: Reference concentration approach within Great Bay

Option 5: Reference approach for other estuaries in the ecoregion

The group discussed the various options. There was not consensus on the way forward or even
on using eelgrass as the indicator for nutrient criteria. In general, the group did not feel that
options 3 and 5 would be effective. Research should continue on Options 1, 2, and 4. Major
points from the discussion are summarized below.

Are nitrogen loads now much higher than in the 1950s when raw sewage was dumped into
the bay? Need to do Option 1 to figure this out. Get historical modeling methods from the
Long Island Sound Study.

Focus on subtidal eelgrass beds to determine the effect of water clarity/water quality changes
on eelgrass. If subtidal eelgrass is being lost due to decreased clarity, determine whether
nitrogen is the cause of the decline. Use deep edge research at subtidal beds.

Investigate relationships between DOC delivery from watersheds and CDOM in the estuary.
Do not spend time researching other estuaries for Option 5. The reference estuaries are too
different from Great Bay to be useful. Use the available time and resources to study the
Great Bay Estuary.

Is there a way to combine the cumulative effects of multiple stressors on eelgrass: hydrology,
nutrients, CDOM, sediments, sea level rise?

The imagery for the 1981 eelgrass maps should be reviewed to determine the quality of the
1981 eelgrass distribution maps.

Comparison of nitrogen yield between watersheds ignores differences in estuarine flushing.
This approach will not be productive.

The Great Bay-Little Bay part of the estuary is very different from the Piscataqua River-
Portsmouth Harbor part of the estuary. The former is dominated by intertidal areas. The latter
mostly has subtidal habitats. These two parts of the estuary should be studied separately.
Different nutrient criteria (especially for water clarity) may be needed for each section.
Research the direct effects of nitrogen on eelgrass. Journal articles are available from
Burkholder (1992, 1994), van Katwijk et al. (1997, Mar. Ecol. Prog. Ser., Vol.157: 159-173),
and Touchette (2002, Botanica Marina, Vol. 45: 23-34).

Phil Trowbridge requested that people send additional ideas for analysis or process to him after
the meeting.

7. Proposal for updating the environmental indicator reports in 2008-2009 with limited staff time
This agenda item was not discussed due to time constraints. The NHEP will distribute a proposal
to the TAC via email to get feedback on this topic.

8. Adjourn
The meeting was adjourned at 12:30 pm.
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Minutes

Technical Advisory
Committee

June 10, 2008 1:00—3:00 pm
Urban Forestry Center, Portsmouth, NH

Attendees

Philip Trowbridge, NHDES/NHEP Elisabeth Pulvermann, CLF

Gregg Comstock, NHDES Jennifer Hunter, NHEP

Phil Colarusso, EPA Derek Sowers, NHEP

Jim Latimer, EPA Richard Langan, UNH

Jonathan Pennock, UNH David Hughes, Woodard and Curran
Ted Diers, NHCP Tom Irwin, CLF

Jean Brochi, EPA Ru Morrison, UNH

Paul Currier, NHDES Fred Short, UNH

Steve Jones, UNH Peter Rice, City of Portsmouth

Ed Dettmann, EPA Steve Clifton, Underwood Engineers

1. Introductions and review of the agenda
Steve Jones opened the meeting at 1:05 with around of introductions and areview of the
agenda.

2. Discuss and approve proposed changesto NHEP indicators

Phil Trowbridge presented proposed changes to the NHEP Monitoring Plan. The
Monitoring Plan needs to be revised by June 30, 2008. Indicators that require significant
staff time but are not being used for management decision-making will be deleted.
Methodologies for some indicators will be changed to reflect actua practices from the
2006 State of the Estuaries report cycle. A few indicators and supporting variables will be
added.

The proposed changes were distributed to the group before the meeting (see handout on
“Proposed Changes to the NHEP Monitoring Plan Indicators’). Phil discussed each of
the changes with the group. Fred Short commented that HAB12 (Eelgrass biomass)
should be an indicator, not a supporting variable. A decision on that indicator was tabled
pending discussion of eelgrassindicators later in the meeting. Fred Short suggested
keeping HAB7 (Abundance of juvenile finfish) if the data processing could be made
more efficient. Phil agreed to contact NHF& G to see if easier data formats were available
for this dataset. All of the other changes were accepted.
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3. Modeling historic nitrogen loads from the Great Bay water shed

Jim Latimer made a presentation on the work he is doing to model the nitrogen loads to
Great Bay from the watershed during different time periods. The presentation is
attached. The modeling will be completed by December 31, 2008.

4. Relationships between total nitrogen and water clarity in the Great Bay Estuary
Phil Trowbridge made a presentation on the relationships between light attenuation and

water quality parameters using aggregate statistics for different segments of the estuary.
The presentation is attached. General comments on the presentation were that causation
needs to proven better and that lumping data from all seasons and tides may mask cause
and effect.

5. Review and comment on proposed methodology for assessing eelgrass habitat for
the State of NH Surface Water Quality Assessments

Phil Trowbridge presented a draft methodology for assessing eelgrass data to determine
water quality impairments. A methodology for determining nitrogen impairments using
the narrative standard was also presented. The presentation is attached. A document
describing the methodol ogies was circul ated before the meeting.

Phil solicited feedback from the group on the assessment methodology. The comments
from the group are summarized below. Comments that were repeated by several people
areonly listed once.

Eelgrass Cover Indicator

e The historic maps of eelgrass cover in the estuary may not be accurate. Therefore,
the percent loss calculations relative to historic distributions are uncertain. 1n some of
the tidal tributaries, there has not been any eelgrass mapped in recent years. The
whole assessment is based on the presumed presence of eelgrassin these tributaries
based on historic maps that were made using unknown methods.

e |t may not be appropriate to compare historic eelgrass data with current data since
different methods were used for the mapping.

e Using >40% loss from historic distributions is too conservative. Thisthresholdis
used by MADEP for eelgrass beds on the order of tens of acres, not something the
size of Great Bay. Consider using alower threshold (e.g., 15-25%).

Eelgrass Biomass | ndicator

e Eelgrass biomassis abetter indicator of eelgrass ecological services than eelgrass
cover.

e Eelgrass biomass reflects changes in the habitat that would be missed by eelgrass
cover. For example, the expansion of eelgrass cover in 2005 was due to expansion of
new shoots, which have low biomass.

e Theerror in the biomass indicator estimates should be quantified and the method
should be published.

Data Used for Assessments

e Datafrom 2006 indicate a decline of eelgrass cover and biomass relative to 2005;
however the 2006 data were not available for this analysis. NHDES is using data
available as of October 2007.
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Causes of Eelgrass Loss

Eelgrass loss due to physical impacts (dredging, moorings, floods, or storms) should
be identified to determine if they are the cause of the eelgrass | oss.

Eelgrass loss due to permitted dredge and fill actions should be quantified for each of
the segments of the estuary.

How will aone-year extreme event be treated in this methodology (i.e., catastrophic
flood or wasting disease infestation)?

The causes of eelgrass loss in segments of the estuary are not clearly demonstrated.
Do not assume nitrogen to be the cause of eelgrass decline if no other causes are
evident.

Nitrogen Impairment Determinations

It isahigh standard to require dissolved oxygen, chlorophyll-a, and eelgrass
impairments before considering an assessment unit to be impaired for nitrogen. It
would be more reasonabl e to consider an assessment unit to be impaired for nitrogen
if thereisachlorophyll-aimpairment and some other impairment related to nutrients.
The methodology for assessing nitrogen impairments needs to be expanded to deal
with situations where eelgrass was never present.

Dissolved oxygen and chlorophyll-aimpairments would not be expected from
excessive nutrients in Great Bay. The response in Great Bay would likely be

macroal gae growth.

The chlorophyll-aimpairment in the Salmon Falls River may be due to phytoplankton
blooms in the freshwater reservoirs which are carried into the estuary.

Macroal gae should be further considered in this analysis.

Need to also address phytoplankton issues as a possible response.

Other

What is the management implication for an areathat isimpaired for eelgrass but not
nitrogen? Would mooring fields and docks be restricted in these areas or managed
differently?

Why are other statesin New England not using eelgrass for 305(b) assessments? Do
they lack data or do they feel that it is not appropriate?

The Great Bay Estuarine Restoration Compendium lists the Squamscott River as
unsuitable for eelgrass restoration. Need to make sure eelgrass can be restored in
placesthat are listed as impaired for eelgrass.

Itis critical to continue to develop numeric criteriafor nitrogen for the estuary. The
eelgrass assessment process should not replace the numeric nutrient criteria process.
The proposed approach is very defensible to communities which will have to allocate
significant resources to nitrogen reduction.

Editorial Changes

The summary table should make it clear that no data were collected between 1982
and 1985.

The text of the document should be less* CLF centric”. The text should just present
the methodol ogy.

The text should clarify what happensif the two methods for assessing eelgrass
disagree (e.g., historic loss, current trends).
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The feedback will be used to edit the assessment methodology beforeit is sent out to a
regional audience for peer-review.

6. Adjourn
The meeting was adjourned at 3:30 pm.



Minutes

Technical Advisory
Committee

November 17,2008 1:00 — 3:00 pm
DES Pease Office, Portsmouth, NH

Attendees

Philip Trowbridge, NHEP/DES Bill Brown, Wright-Pierce

Bill McDowell, UNH Linda Kalnejais, UNH

Phil Colarusso, EPA Peter Atherton, Wright-Pierce

Ted Diers, NHCP Matt Liebman, EPA

Jean Brochi, EPA Jim Fitch, Woodard and Curran
Paul Currier, NHDES Tom Ballestero, UNH

Steve Jones, UNH Chris Nash, DES

Ed Dettmann, EPA Mike Kappler, General Court
Jennifer Hunter, NHEP Peter Goodwin, Weston & Sampson
Tom Irwin, CLF Ken Edwardson, DES

Ru Morrison, UNH Mark Allenwood, Brown & Caldwell
Fred Short, UNH Dean Peschel, City of Dover

Peter Rice, City of Portsmouth Shachak Pe’eri, UNH

Steve Clifton, Underwood Engineers

1. Introductions and review of the agenda
Steve Jones opened the meeting at 1:00 with a round of introductions and a review of the
agenda.

2. Analysis of hyperspectral imagery for light attenuation
Ru Morrison presented the results from research using hyperspectral imagery to map light
attenuation in the Great Bay Estuary (see presentation slides).

3. Analysis of hyperspectral imagery for macroalgae and eelgrass mapping
Shachak Pe’eri presented the results from research using hyperspectral imagery to map
macroalgae and eelgrass in the Great Bay Estuary (see presentation slides).

4. Proposed nutrient criteria for NH’s estuaries

Phil Trowbridge presented propose numeric criteria for nitrogen and other eutrophication
parameters for the Great Bay Estuary (see presentation slides and draft document). The
comments received at the meeting and via email shortly after the meeting are listed
below:
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Aggregate Statistics of Water Quality in Assessment Zones

e Using aggregate statistics by zone can mask spatial heterogeneity in each zone. For
example, the TN data from the lower Piscataqua zone may be diluted by
measurements near Portsmouth Harbor.

e One measure of central tendency should be used throughout. The combination of
means and medians for different parameters is confusing.

e Discuss whether removing non-detects will bias statistics high. What percent of
results are below method detection levels?

Nutrient Concentrations

e TN includes non-reactive particulate nitrogen. Is TN the best variable for regressions?

e The N:P ratios actually suggest that N and P co-limit in the saline portions of the
estuary. Include other information to demonstrate why N is the limiting nutrient.

Relationship between Chlorophyll-a and Nitrogen

e Living phytoplankton contain nitrogen. Demonstrate that the particulate nitrogen in
phytoplankton is negligible compared to total nitrogen.

e The text should explain the derivation of the existing threshold for chlorophyll-a from
the CALM (20 ug/L for annual 90" percentile). Explain why DES uses a different
threshold for chlorophyll-a in fresh waters (15 ug/L).

e The text should explain how 90" percentile concentrations for chlorophyll-a in the
summer were converted to annual concentrations. Is it appropriate to use the
conversion factor for the Squamscott River for all locations?

Relationship between Total Organic Carbon and Nitrogen

e Include a figure of TN vs salinity to show how these parameters are inversely related.

e Most of the organic carbon is respired in the water column. The accumulation of
organic carbon in sediments represents “net” production.

Relationship between Dissolved Oxygen and Nitrogen

e The nitrogen threshold for the maintenance of DO should be lower than 0.50 mg N/L.
At the Lamprey River datasonde, where violations of the DO standard have been
observed, the median TN concentration was 0.45 mg N/L. This concentration is close
to the point where macroalgae proliferation is apparently a problem (0.42 mg N/L).

e The nitrogen threshold for the maintenance of DO was based on a weight of evidence
while other thresholds were set using regression equations. Inconsistent.

¢ Include information on the depth of dataloggers.

¢ Include information on the range of DO values at each station.

e Was sediment oxygen demand considered?

Relationship between Water Clarity and Nitrogen

e On Figure 15, use the eelgrass coverage mapped by Fred Short in1996 and 2007 to
keep methods consistent. The macroalgae coverage in this figure should be updated
with the latest information.
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More details about the analysis and ground-truthing of the hyperspectral imagery
should be included.

Define the tidal condition (tide height) on dates of hyperspectral imagery.

22% is the minimum level for eelgrass survival — not the level at which eelgrass can
reproduce.

It is not clear why eelgrass is being mapped in the intertidal zone based on NOAA
charts. Doesn’t this contradict Zmin assumptions?

There are other factors that affect eelgrass besides nitrogen. Are we confident that
eelgrass will be restored if nitrogen concentrations are reduced to the thresholds.
The relationship between nitrogen and turbidity is a correlation. Causation has not
been proven. Nitrogen is a component of organic matter which is responsible for
most turbidity. Therefore, it is expected that nitrogen would be correlated with
turbidity.

Editorial

Change title to be “Nutrient Criteria for the Great Bay Estuary”. The analysis did not
cover other estuaries in NH.

Add a section at the beginning that more clearly explains the approach taken.

Include more information on the importance of macroalgae in affecting aquatic life.
Edit page 8, 1* paragraph, last sentence.

Explain the level of quality control that the water quality data have undergone.

Put criteria in terms of Clean Water Act water quality standards: magnitude, duration,
and frequency. Frequency is missing.

Clarify that additional research on Zmax means measurements of actual deep edge
depths.

Peer Review

Linear regressions should be peer-reviewed.
Has the hyperspectral imagery analysis been peer reviewed?

Regulatory Implications

Add a section on implications.

Compare current concentrations to the proposed levels for different sections of the
estuary to illustrate implications.

Will a TMDL be completed to determine the relative contributions of PS and NPS
and set allocations?

Has Maine offered concurrence on this proposal? Will WWTFs in Maine face limits
for nitrogen?

The costs for nitrogen removal should be estimated.

Will a factor of safety be added?

The criteria should have a margin of safety to account for exacerbated effects from
climate change.

Criteria should be set for phosphorus in the estuary.

Other Datasets and Information to Include
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e Were data from the Lamprey River watershed (WQAL and VRAP) used?
e Consider other models of eutrophication besides the one from NOAA.

e Hyperspectral imagery should be collected again in a few years to confirm the 2007
results and show trends.

5. Adjourn
The meeting was adjourned at 3:30 pm.
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