From: Arsenault, Dan

To: Latimer, Jim

Subject: FW: Adaptive Management Watershed permit approach
Date: Thursday, December 06, 2018 9:54:00 AM
Attachments: GBMC ltr to Freise and Dunn 11 20 18.pdf

ATT00001.htm
NHEP TAC 12 07 07 Mtg Minutes TN Loading .pdf
ATT00002.htm

Hi Jim —In case you didn’t have this letter.......

From: Moraff, Kenneth

Sent: Tuesday, November 20, 2018 12:21 PM

To: Weitzler, Ellen <Weitzler.Ellen@epa.gov>; Arsenault, Dan <Arsenault.Dan@epa.gov>; Cobb,
Michael <Cobb.Michael@epa.gov>; Leiby, Anne <Leiby.Anne@epa.gov>; Bukhari, Samir
<Bukhari.Samir@epa.gov>; LeClair, Jacqueline <Leclair.Jackie@epa.gov>; Colarusso, Phil
<colarusso.phil@epa.gov>

Subject: FW: Adaptive Management Watershed permit approach

From: Dunn, Alexandra

Sent: Tuesday, November 20, 2018 12:19 PM

To: Moraff, Kenneth <Moraff.Ken@epa.gov>; Dixon, Sean <dixon.sean@epa.gov>
Subject: Fwd: Adaptive Management Watershed permit approach

Let’s discuss

Sent from my iPhone
Alexandra Dapolito Dunn, J.D.

Regional Administrator

Region 1 New England

(617)918-1012

This email is for official EPA business only and may be subject to disclosure under the Freedom of
information Act

Begin forwarded message:

From: "Dean Peschel" <dean_peschel@yahoo.com>

To: "Clark Freise" <clark.freise@des.nh.gov>, "Dunn, Alexandra"
<dunn.alexandra@epa.gov>

Cc: "Robert Scott" <robert.scott@des.nh.gov>, "michael.zellem@nh.gov"
<Michael.Zellem@nh.gov>, "John Storer" <j.storer@dover.nh.gov>,
"rlucic@sheehan.com" <RLUCIC@sheehan.com>, "John Hall" <jhall@hall-
associates.com>, "Sherilyn Burnett Young" <sby@rathlaw.com>, "Suzanne M.
Woodland" <smwoodland@cityofportsmouth.com>, "Terry L. Desmarais"
<tldesmarais@cityofportsmouth.com>, "Peter Nourse"
<peter.nourse@rochesternh.net>, "Richard W. Head" <rwh@rathlaw.com>, "Clifton
Bell" <cbell@brwncald.com>, "Daniel Hammond" <dhammond@brwncald.com>,
"David Green" <david.green@rochesternh.net>

Subject: Adaptive Management Watershed permit approach

DOVER 003041
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November 19, 2018

Mr. Clark B. Freise

Assistant Commissioner

NH Dept. of Environmental Services
29 Hazen Drive

Concord, NH 03301

Email: clark. freise@des.nh.gov

Ms. Alexandra D. Dunn

Administrator, EPA New England Region
U.S. EPA — Region 1

5 Post Office Square — Suite 100

Boston, MA 02109

Email: dunn.alexandria@epa.gov

RE: Inapplicability of Latimer & Rego, 2010 to Great Bay
Dear Mr. Freise and Ms. Dunn:

As you are aware, EPA and NH DES have cited to Latimer & Rego, 2010 (and two related papers) as
basis for claiming that existing total nitrogen (TN) loadings to Great Bay are excessive and must be
below (at a minimum) 100 kg/ha-yr to protect the estuary’s eelgrass resources. Following the
November 7, 2018 science meeting with Dr. Latimer and receipt of his written response to the
questions posed, it is apparent that the article’s target TN loading rates have little relevance to the Great
Bay Estuary system. We are bringing these issues to your attention now to ensure that you understand
that, while the communities are willing to undertake efforts to maintain and improve nitrogen reduction
capabilities, we cannot agree with the application of this paper as a “scientifically defensible” basis for
imposing TN load limitations in NPDES permits or for declaring that our system is TN impaired. A list
of the most obvious technical concerns and system differences are discussed belowr:

e The Great Bay system has extensive data showing low phytoplankton growth, no reported
significant epiphyte growth, and limited macroalgae growth. These are the forms of plant
growth that could impair eelgrass populations as noted in Dr. Latimer’s paper. His response
verified that his 2010 publication was simply a paper exercise based on multiple unverified
assumptions that sought to generate a correlation between assumed eelgrass declines in small






embayments with assumed groundwater TN loadings. Dr. Latimer’s response verified that no
attempt was made to evaluate whether any predicted eelgrass losses were actually due to TN
impairment, as evidenced by excessive plant growth. Moreover, as noted in the paper itself,
“Direct determination of eelgrass loss was not possible because quantitative data on historical
eelgrass extent were not available for any of our estuaries.” (Latimer and Rego, 2010). An
unverified paper exercise based on multiple assumptions (not applicable to the Great Bay
system) is not a scientifically defensible basis for claiming that our system is TN impaired, in
the face of multiple detailed assessments (2014 Peer Review, 2018 SOOE Report) and decades
of data collection confirming that TN impairment is not demonstrated. In fact, in 2007, the New
Hampshire Estuaries Project Technical Advisory Committee (“2007 TAC”), with Dr. Latimer
present, concluded to “not spend time researching other estuaries for Option 5 [Reference
approach for other estuaries in the ecoregion]. The reference estuaries are too different from
Great Bay to be useful. [...] Comparison of nitrogen yield between watersheds ignores
differences in estuarine flushing. This approach will not be productive,” (Attachment 1)

Defensible application of Dr. Latimer’s “comparative ecology” evaluation depends on whether
the systems he considered were similar to the Great Bay system. Perhaps the most obvious
factor indicating the inapplicability of the proposed approach is the actual data for our system,
which confirm unimpaired eelgrass growth from 1990-2005 despite TN loads 5-10 times higher
than the created datapoints used to generate the nomograph (see figure below, modified from
Latimer and Rego, 2010). As demonstrated in the graphic, the degree of eelgrasses present in
Great Bay would qualify as among the healthiest systems evaluated by Dr. Latimer in his
nomograph. Moreover, the 30% eelgrass loss that is identified for 2016 was directly caused by
the Mother’s Day storm of May 2006 — to which the system has never fully recovered. Prior
eelgrass losses due to wasting disease in the late-1980’s fully recovered under equal or higher
TN load conditions. In fact, existing growing season TN/DIN loadings and concentrations are
now well below those occurring in the 1980’s due to WWTP reductions. Therefore, there is no
credible basis to assert that this inability to recover eelgrasses to pre-Mother’s Day storm levels
is due to TN loading. The system’s lack of eelgrass regrowth is obviously due to factors
unrelated to nitrogen.
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Fig. 3. Plot of eelgrass loss (percent ) vs. nitrogen loading rate (Kg N ha ! yr '} {induding other published values), Data sources: {Vakela and Cole, 2002; Steward and Green, 2007;
Vaudrey, 2008b); nete aot all of the data from the literature are for Zostera Marina, Gray bar is the loading threshold range from the fiterature 50 - 100 Kg ha 'y ')

As DES and EPA are aware, system-wide TN loads exceeded 200 kg/ha-yr during this period
verifying that one cannot assert that this nomograph reasonably reflects TN levels necessary to
protect eelgrass populations in this system. When asked whether any estuaries studied in
Latimer & Rego, 2010 are similar to Great Bay Estuary segments, Dr. Latimer responded that
“portions of Great Bay likely have tidal ranges similar to the study systems.” This limited
response indicates that there is little resemblance between the areas he assessed and Great Bay
Estuary. Moreover, Dr. Latimer acknowledged that none of the systems he assessed reflected the
physical conditions of Great Bay Estuary which is a “river dominated” system and has an
extreme tidal range that provides direct sunlight exposure for eelgrass during the tidal cycle.
This is a primary reason that historical and existing Great Bay TN loads are so much higher
with extensive eelgrass beds compared to those systems Dr. Latimer evaluated which had more
limited surface water inputs, smaller watershed contributions, and generally lower tidal ranges.

As discussed at the November 7" meeting, the form of nitrogen Dr. Latimer evaluated
originated from groundwater inputs. In response to Mr. Gallagher’s inquiries, Dr. Latimer
explained that the study’s nitrogen loading rates were in fact the modeled total dissolved
nitrogen (TDN) groundwater loads (primarily inorganic nitrogen). Thus, the reported nitrogen
loadings in the study are actually TDN, not TN, loads. Our system is dominated by other far






less bioavailable particulate/organic forms of nitrogen originating from watershed surface water
inputs. Application of the TN nomograph to Great Bay is an apples and oranges comparison
because the forms of TN assessed are plainly not the same. Therefore, to have any utility, only
TDN loadings to Great Bay should be considered. On a related note, loads originating from
“downstream” waters, such as the Piscataqua River, would also not be considered or would
require appropriate adjustment.

As noted in Dr. Latimer’s response, the amount of eelgrass claimed to be missing was purely an
assumption that eelgrass could grow in any waters less than 3 meters deep. Assuming this was a
realistic assumption, the other factors that could be responsible for the lack of eelgrass present
were never assessed, as required by EPA’s 2010 Stressor-Response guidance document. In
particular, wasting disease was known to have caused major declines in the late 1980°s and
thereafter in New England waters. Eelgrass literature widely recognizes that real-world
variables such as shoreline development, substrate, water clarity (unrelated to excessive algal
growth), dredging, current velocity, grazing, or seeding variability all affect eelgrass bed
establishment and maintenance (as verified by the continued absence of eelgrass in Little Bay
despite the full recovery of Great Bay). A scientifically defensible approach would need to
consider these factors in setting a system-wide TN loading target.

Much of the aerial photographic evidence utilized was taken too early in the growing season to
reflect the true maximum extent of eelgrass present, thereby further overpredicting eelgrass
losses and the assumed TN load impacts (i.e., “CT, Spring 2006; MA, Spring-Summer 2001:
RI, August 2006.”). As amply demonstrated in the Great Bay system, the timing of
reconnaissance flights has a dramatic impact on areal eelgrass comparisons and therefore also
on the conclusions of a comparative study like Latimer and Rego, 2010 which did not account
for or evaluate such differences. The critical importance of the proper timing of the aerial
photography is noted by NOAA’s standard protocol for interpretation of submerged aquatic
vegetation from aerial photography cited by Latimer and Rego, 2010: “Obtaining near-
anniversary images greatly minimizes the effects of wetland seasonal phenological differences
[].” (NOAA C-CAP Guidance, 1995) See also, PREP’s 2010 UNH Eelgrass (Zostera marina)
Monitoring Program for 2010-2014: Quality Assurance Project Plan: “Each year, the Program
Manager will organize an aerial over-flight in late August or early September to collect aerial
imagery of the eelgrass distribution in the estuary at low tide.”

The study’s reported protective loading rate was derived and applied as an annual average. Dr.
Latimer’s response noted this timeframe was chosen because of the loading model that was






used, not because of a determination that non-growing season loads are ecologically relevant.
Before application to Great Bay, any proposed target loads should be converted to a relevant
growing season average.

* The Great Bay Municipal Coalition and HDR|HydroQual hydrodynamically modeled the TN
concentrations in Great Bay resulting from an annual TN loading of 100 kg/ha-yr (see figure
below).
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The results of this modeling effort indicate that the ambient TN concentration in Great Bay would drop
to approximately 0.2 mg/L. There is no scientific literature that supports this level of TN as necessary
to protect eelgrass. In Chesapeake Bay, for example, even higher levels of TN (0.65 mg/L TN) are
allowing for seagrass recovery (Wazniak et al., 2007). This provides further evidence that the Latimer
and Rego target TN loading is inapplicable to Great Bay. This low TN concentration is due to the
extreme hydrodynamics of Great Bay Estuary compared to other systems in the Latimer and Rego
study — the primary reason for the 2007 TAC conclusions against using TN loading targets.






In light of the explanations provided by Dr. Latimer and our analyses of whether using a 100 kg/ha-yr
target produces scientifically defensible results, we do not believe that Latimer and Rego (or the related
papers) should be a basis for any regulatory decisions regarding Great Bay Estuary, which are required
to be based on defensible scientific approaches for the system in question. As noted, the 2007 TAC
already concluded that loading approaches like Latimer and Rego should not be applied in Great Bay.
If there is further disagreement on this conclusion, we request this issue be presented to the Peer
Review Committee that the parties have used to resolve such issues in the past. Nonetheless, the
municipalities are evaluating alternative approaches to advance the conversation.

Sincerely,
Dean Peschel

cc:  Governor Christopher Sununu
Commissioner Robert Scott
GBMC Members

Attachment 1 —














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
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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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Dear Clark and Alex,

As a follow up to the meeting held on November 7th to discuss the Latimer
study as an applicable basis to establish nitrogen loading limits for the
Great Bay system, Dr Latimer provided the written responses to the list of
questions the Coalition had submitted prior to the meeting. The Coalition
and its consultants reviewed Dr. Latimer's responses and have concluded
that the 100 kg/hectare/yr is not applicable to the Great Bay system for a
number of reasons articulated in the attached letter and minutes from a
NHEP, now PREP, Technical Advisory Committee (TAC) meeting in 2007.
The TAC had been tasked to look at whether nitrogen was adversely
affecting the Great Bay system.

The Coalition is working on developing an alternative approach to the 100
kg/hectare/yr target based on the Latimer study, and appreciates the offer
to do so.

Best Regards,

Dean Peschel

Peschel Consulting LLC
59 Sleeper Circle

Fremont, NH 03044
Ph: 603-781-5931

DOVER 003042





