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l[deas in dissolved oxygen we will touch on in
the next few minutes...

1. Insight into what New Hampshire considers as an
acceptable level of “Production Impairment”.

2. Concentration and Percent Saturation Equivalency
- Relationship between DO concentration and DO
Percent Saturation in existing Great Bay Estuary
Data.

3. Existing Dissolved Oxygen Regime - Existing
Dataset Approach to Setting Acceptable Condition
Criteria.



1. Insight into what New Hampshire considers as an
acceptable level of “Production Impairment”.



Origin of the existing 5 mg/L?

$light Production Impairment. Representing a high level of protection of

important fishery resources, risking only slight impairment of production
in most cases.

Moderate Production Impairment. Protecting the persistence of existing fish_!
populations but causing considerable loss of production. _ !

Severe Production Impairment. For low level protection of fisheries of some

value but whose protection in comparison with other water uses cannot be
a major objective of pollution control.

EPA 1986 Dissolved Oxygen 304(a) Guidance (page 30).

New Hampshire has always considered that “No Production
Impairment” as the dissolved oxygen attainment goal.




Table 8. Water quality criteria for ambient dissolved oxygen concentration.

Coldwater Criteria Warmwater Criteria

Early Life Other Life Early Life Other Life
Stagesl'2 Stages Stages? Stages
30 Day Mean NAS 6.5 _ NA ' 5.5
7 Day Mean @ 6.5) 6.0 NA
7 Day Mean NA 4.0
M1nimum

1 Day Minimum?*S m@

L

These are water column concentrations recommended to achieve the required
intergravel dissolved oxygen concentrations shown in parentheses. The 3
mg?i differential is discussed in the criteria document. For species that
have early life stages exposed directly to the water column, the figures in
parentheses apply.

Includes all embryonic and larval stages and all juvenile forms to 30-days
following hatching.

3 NA (not applicable).

* Far highly manupulatab]- i arge : ectrictinrle apply (see page

37)

to be

A1l minima should be considered as
achieved at all times.

instantaneous concentrations

Page 34, EPA 1986

* From the EPA 1986
Dissolved Oxygen
304(a) Guidance.

* New Hampshire used
both the extended
period average values
and the instantaneous
minima.

 Note that Class A
waters were set at 6
mg/L instantaneous.




Page 31

1. Salmonid Waters

a Embryo and Larval Stages

© " No Production Impairment = 11* (8).
°  Slight Production Impairment = 9* ()
®  Moderate Production Impairment = B* (5)
°  Severe Production Impairment = 7* (4)
°  Limit to Avoid Acute Mortality = 6% (3)

act( If slight production impairment or a §
of moderate production impairment is unacceptable,

then continuous exposure conditions should use the no production impairment
values as means and the slight production impairment values as minima.

(* Note: These are water column concentrations reconmended to achieve the
required intergravel dissolved -oxygen concentrations shown in
parentheses. 1nhe 3 mg/l difference is discussed in the criteria

document. )
b.  Other Life Stages
° Mo Production Impairment
E 1 °  Slight Productien Impairment =
a ge ) ©  Moderate Production Impairment =
° Severe Production Impairment =
°  Limit to Avoid Acute Mortality =

[
w s oo

2. MNonsalmonid Waters

a. Early Life Stagés

® Mo Production Impairment 8.5
§1ight Production Impairment = 5.5
°  Moderate Production Impairment =5
* Severe Production Impairment = 4.5
°  Limit to Avoid Acute Mortality = 4
L] L] L] L]
If slight producti alrment Is
g p p ° Mo Production Impairment 6
®  §light Production Impairment =5
L Moderate Production Impairment = 4
°  Severe Production Impairment = 3.5
¢ Limit to Avoid Acute Mertality = 3

unacceptable =2
impairment val
minima

e slight
stantaneous

3. Invertebrates

®  No Production Impairment
Some Production Impairment
¢ Acute Mortality Limit

nwon
e




Page 31, EPA 1986

1. Salmonid Waters

a. Embryo and Larval Stages "

Mo Production Impairment
Slight Production Impairment
Moderate Production Impairment
Severe Production Impairment
Limit to Avoid Acute Mortality

- - -

It slight preduction impairment or a
of moderate production impairment is unacceptable,

F1n
than cunt'lnuous exposure conditions should use the no productien impairment " .
values as means and the slight production impairment values as minima. _ (* Note: These are water column concentrations recommended to achieve the

required intergravel dissolved -oxygen concentrations shown in
he

Page 34, EPA 1986 parentheses.

mg/1 difference is discussed in the criteria
document. )

b. Other Life Stages

Used as Inst. Minima

Haﬁerate Pruduct1nn Impawrment

If slight production impairment is
unacceptable = use the slight
impairment values as instantaneous
minima

Severe Production Impairment = §
@ Limit to Avoid Acute Mortality = 3

2. Nonsalmonid Waters

a. Early Life Etagés

" g 111RE= .= = « .
o poignt Froduction 1 IWWMW Used as Inst. Minima
2 - Severe Production Impairment = 4. _

@ Limit to Avoid Acute Mortality = 4

b. Other Life Stages

- 0 Production Tmpairment
@ Moderate Prnductinn Impawment — Used

Inst. Minima

Severe Production Impairment 3.5
e Limit to Avoid Acute Mortality = 3

nu

_ 3. Invertebrates

Acute Hurta'hty Lmit. ) = Used as Inst. Minima




What is acceptable?

* New Hampshire has always considered that “No Production
Impairment” as the dissolved oxygen attainment goal.

* Since the existing dissolved oxygen criteria were adopted, the Great
Bay Estuary has been designated as a Estuary of National Significance
following a New Hampshire initiative and formal request by the
Governor.

* These pieces shall inform the acceptable level of dissolved oxygen
alteration in our estuarine waters.



Concentration and Percent Saturation Equivalency
- Relationship between DO concentration and DO

Percent Saturation in existing Great Bay Estuary
Data.



Great Bay Estuary

e 42 Datalogger sites.

e ~21,000 Complete days that have DO
conc, %sat, & water temperature.

* Functionally a spatial and temporal

census.

Count of Dissolved Oxygen Datalogger Days
in the Great Bay Estuary (2003-2019)
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Sampling Stations

B Datalogger Stations (2762 - 3541 Days, 77%)
A Datalogger Stations (127 - 751 Days, 19%)

C Datalogger Stations (13- 95 Days, 4%)




Equivalency in marine water — 5 mg/L to 75% Saturation?
How often are we below 75% average saturation and above 5 mg/L?
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While there are a small days wherein DO is below 75% average saturation and above 5 mg/L, the minimum
DO on those days is by no measure high (median = 5.3 mg/L) while 24-hour %Sat is not very low (72%).
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August 50 Percentile of daily mean temperatures for the
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Do those days of below 75% average saturation
and above 5 mg/L occur under cold conditions
(marine waters)?

While there are a small
number of days wherein DO is
below 75% average saturation
and above 5 mg/L, the
temperature on those days is
not low (median = 18.4 C).

Temp on <75% ave days
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Do those days of below 75% average saturation
and above 5 mg/L occur at waterbodies that
otherwise show no low DO (marine waters)?

Count of Days
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* For the
waterbodies, the
days <5 mg/L far
outweigh days
when Ave<75% &
Min>=5 mg/L.
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Do those days of below 75% average saturation
and above 5 mg/L occur at waterbodies that
otherwise show no low DO (marine waters)?
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Do those days of below 75% average saturation

and above 5 mg/L occur at sites that otherwise
show no low DO?

Two Views

* By itself, the 5 mg/L criteria appears to be protective of the 75% daily
average in the marine waters.

By itself, the 75% daily average does not trigger DO impairment assessments
that are not otherwise triggered by DO concentration in the marine waters.

Conclusion

* While altering New Hampshire’s 75% daily average at will have little impact

on environmental protection and DO assessment, it will have a big impact on
the CWA review process.



Freshwaters

401 Datalogger sites.

10,490 Complete days that have DO conc,
%sat, & water temperature.

sz’ority of the data is in deveIoFed areas
and on rivers receiving WWTF effluent.

Few sites have more that a single short-
term deployment (median = 10 days).

Whereas the estuarine dataloggers are
nearly a census (space an time), freshwater
dataloggers are much more likely to be
|olaced where problems are suspected for a
imited amount of time. Analysis cannot be
completed at this time.

Count of Dissolved Oxygen Datalogger Days
in the Fresh Waters (1998-2019)

Datalogger Stations oo
(101+ Days, 5% of ‘ ‘
Stns, 53% of Data)

Datalogger Stations
(26-100 Days, 12% of |/
Stns, 19% of Data)

Datalogger Stations
(11-25 Days, 30% of ||
Stns, 17% of Data)

Datalogger Stations
(1- 10 Days, 53% of
Stns, 11% of Data)

AUIDs with WWTF
Effluent

AAAAAAAAA




3. Existing Dissolved Oxygen Regime - Existing
Dataset Approach to Setting Acceptable Condition
Criteria.



Existing Conditions — Broad Statistics

Determine typical dissolved oxygen concentrations throughout the
estuary using existing datalogger monitoring.

 Annual and Summer Tendencies
 Spatial Variability
e Baseline Period - 2002-2018 (+/imited 2019)

* Concept — criteria from existing “baseline”
 Straight statistics no response

+_Reference-waterapproach

* All waters approach



Count of Dissolved Oxygen Datalogger Days
in the Great Bay Estuary (2003-2019)

Count of Dissolved Oxygen Datalogger Days
in the Great Bay Estuary (2003-2019)
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Piscataqua River/Portsmouth Harbor: Statistics on Daily
Datalogger Minimum
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Great Bay/Little Bay: Statistics on Daily Datalogger Minimum
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Dissolved Oxygen {m
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Tidal Tributaries: Statistics on Daily Datalogger Minimum
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What s the likelihood that Percent Saturation is
below the 75% average saturation out of the
critical season?



Piscataqua River/Portsmouth Harbor: Statistics on Daily
Datalogger Mean
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Dissolved Oxygen (Percent Saturation)

Great Bay/Little Bay: Statistics on Daily Datalogger Mean
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Tidal Tributaries: Statistics on Daily Datalogger Mean
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Great Bay/Little Bay: Statistics on Daily Datalogger Minimum

16
14

Dissolved Oxygen (mg/L)
=
SHEN

o N A O ©®

-

0-lan

31-Jan

2-Mar

2-Apr

>_
1)
=
m

3-un

4-ul

4-Aug

4-Sep

5-Oct

S5Nov

6-Dec

I

1200

1000

S
S

600

400

200

Day Count

95th Percentile
== A== 75th Percentile
e 5 0th Percentile
o= Be= 75th Percentile

Sth Percentile

e Atlantic Sturgeon

Larval Development
e Shortnose Sturgeon

Larval Development
e A e ife Larval

Development
American Shad Larval

Development
e B e back Herring

Larval Development
e Rzinbow Smelt Larval

Development
«+®++« DayCount

28




Tidal Tributaries: Statistics on Daily Datalogger Minimum
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Focus on the Summer Months
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[DO] (mg/L) - Daily Minimum

Estuarine Dissolved Oxygen Concentration Daily Minimum
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DO (%-Sat.) - Daily Average
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If we were to set estuarine DO criteria based
on protecting the baseline condition...

* Concentration Instantaneous Minimum could be something like;
* Piscataqua River/Portsmouth Harbor ~ 6.5 mg/L (August 25t percentile)
* Great Bay/Little Bay ~ 6.5 mg/L (August 25t percentile)
* Tidal Tributaries ~ 4.5 mg/L (August 25t percentile)
* HOWEVER, this would erroneously be making the assumption that
the existing conditions are already protecting a balanced, integrated
and adaptive biological community.



Discussion’?
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