2019 Evaluation of Compliance with
Numeric Nutrient Criteria (NNC) for Rocky
Bayou (Choctawhatchee Bay)

Prepared for:

Regional Sewer Board (RSB) and Sweetgum Environmental
Prepared by:

Beck R. Frydenborg and Russel B. Frydenborg,

Frydenborg Ecologic, L.L.C.

October 2019

FRYDENBORG

€co
LOGIC



Contents

1 EXECULIVE SUMIMIAIY et e e e e e e et et e e e e e e e e et e e e s e e et e e e e e e e teteaeaeteeateeeaeaeaeseseeeseseneneeeeeeeeeeenens 4
2 19} dgoTe [T o1 4o o[RS 4
3 LY=o T Yo SRR 7
3.1 7= o OO PSP PPRTPPPRRRUPRIN 7
3.2 LYo T L T 1SS 7
33 ] 14 ] ot | PSPPSR 8
4 RESUILS QN0 DiSCUSSION ..vteiiiiiiieiiiieeiiiieeeritee e ettt e s sttt e e sbteeessateeeesbaeeesbaeeeesbaeesassseeesasseeeesssaeesssteessassaeesnssanennnns 11
4.1 Results of Water Quality Sampling Conducted by Frydenborg EcoLogic in 2019 .........ccccceeevverniiennennnnen. 11
4.2 Quality Assurance Concepts and Assessment of Rocky Bayou IWR Data ........ccecceevvieiinieeniieeeneesnieeeneeeennns 12
2 N O [V =1 [ 4V X ] - T [l o [ ol=] o 1 £ S SR 12
4.2.2 Quality Assurance Assessment of Rocky Bayou IWR Data.......cccceerieeeiieeiieeeiee e 13
4.3 EPA and FDEP-Recommended Biological Endpoints for Estuary NNC Development........cccccceevereniennnen. 15
4.3.1 Site-Specific Seagrass Colonization Depth (Zc) and Water Clarity (Kd) Targets.........cccceeeeevveeeecneeesnnnen. 15
e T A 0 11 To T oY ] 1Y/ | I SRS 16
4.3.3  DiSSOIVEA OXYEEIN ..ttt ettt ettt e sat e st e sa e s ab e e st e st e e sa b e e s bt e sabeeeabeesabeeeabeesabeeebeesabeeenreenares 16
4.3.4 Assessment of EPA and FDEP-Recommended Biological Endpoints in Rocky Bayou ...........cceceeeueenee. 17
5 67073 ol 1T T o 13 SRS 18
6 (20 ET =T o Lol TSRO RPUPRRTP 18
7 F Yo 01T e | PPN 18
7.1 Frydenborg Ecologic 2019 Data was Uploaded to WIN 0N 9-30-19.......ccciviiiieiiieeeeiieee e seeeeeesiieee e 18
Figures
Figure 2-1. Bar graph of TN (mg/L) criteria for Choctawhatchee Bay SEZMENTS. ......cccvveereeierierienieseeeeseeeeseeseesee e 5
Figure 2-2. Location of Rocky Bayou in relation to other Choctawhatchee Bay segments (FDEP, 2013). ................ 6
Figure 2-3. Choctawhatchee Bay seagrass coverage comparison, 1992 and 2003 (Alexander, 2010). Note that
Rocky Bayou is naturally devoid Of SAV........coo ittt e ettt e e s e s s saa e e e st e e e e steeesnseeeesnsaeeesnseeesnneees 7
Figure 3-1. Rocky Bayou State Park Boat Ramp, with RB02 (mid-bay left) and RBO1 (far right) in the distance.......... 8
Figure 3-2. Typical bird population associated with Frydenborg EcoLogic sampling location RBO4. ........ccccccevveeneeene 9
Figure 3-3. Frydenborg EcoLogic near station RBOA. ..........ooouiiiiiiiiiiiiieesit ettt sttt sabeesane e sabeesaneenas 9
Figure 3-4. Location of historic stations in ROCKY BAYOUL. ......c..eeiiiiiieieiiiiecciiee e ettt et e e etvee e e ste e eeaae e e staeeeesraeeeanes 10
Figure 3-5. Sampling locations for data collected by FDEP and Frydenborg Ecologic in 2017 through 2018. ............ 10
Figure 4-1. 2019 TN data collected by Frydenborg Ecologic, with an Annual Geometric Mean of 0.18 mg/L. ......... 11
Figure 4-2. 2019 TP data collected by Frydenborg Ecologic, with an Annual Geometric Mean of 0.003 mg/L.......... 11
Figure 4-3. 2019 chlorophyll a data collected by Frydenborg EcolLogic, with an Annual Geometric Mean of 0.88
B/ L ettt ettt ettt ettt ettt et e e et e e et eeete e e staeeeteeeetbeeataeesbeeataeeabeeabeeabeeebeeabeeebeeeteeebeeabeeebeeeteeeabeeebaeeabeeeteeeteeeteeenreeentes 12
Figure 4-4. Visual example of properly interpreting the provisions of Chapter 62-4.246, F.A.C, when a reported
ValUE iS 1€5S than the PQL. ....cooeiiiiiiei ettt ettt e sttt e e sttt e e s bt e e e sttt e e s sabbeeseasbeeesbbteessabeeessasbaeesaases 13

EECO

Rocky Bayou IWR Evaluation Page |2



III"

Figure 4-5. Rocky Bayou Annual Geometric Mean TN from 2002 to present, with “I”-qualified values (below the

Practical Quantitation Limit) properly adjusted by FDEP to be equal to the Method Detection Limit. Data was from

the IWR RUN 57 and Frydenborg ECOLOGIC. ... uuuutiiiiiiiieiiieeieesitee ettt ettt sttt st e st st e s et e sabeesaseesabeesnneenas 14
Figure 4-6. Rocky Bayou dissolved oxygen (% saturation) measured by Frydenborg EcolLogic in 2019..................... 17
Tables

Table 2-1. Approved Numeric Nutrient Criteria for Choctawhatchee Bay and associated bayous...........cccceeevverennneen. 4
Table 2. AGM TN values for Rocky Bayou from the Impaired Waters Rule database after FDEP recalculations in
1 TSRS 6
Table 3-1. Sampling locations for the Rocky Bayou NNC study conducted by Frydenborg EcoLogic........ccccccervueenuneenne 8
Table 4-1. Comparison of Rocky Bayou water quality criteria with 2019 data collected by Frydenborg Ecologic and
analyzed by Test AMEIICA-EUINOfINS. .....ccciiieeiee et re e e st e e e e e ta e e seaeaeeesataeeeenstaeesansaeeesasanaean 12
Table 4-2. Rocky Bayou TN Annual Geometric Means, including FDEP IWR database Run 57 values (which properly
adjusted “I”- qualified values to be equal t0 the MDL). .....c..oeioiiii e re e e s e e et e e ebaa e e sraeeean 13
Table 4-3. Achievement of EPA and FDEP-Recommended Biological Endpoints for Estuary NNC Development by
VLT L (o g Yo 1ol QY = - 1Yo U R RS PRP 17

Rocky Bayou IWR Evaluation Page |3



1 EXECUTIVE SUMMARY

As part of an ongoing effort to determine compliance with Numeric Nutrient Criteria (NNC) in Rocky Bayou, a primary
purpose of this study was to collect four temporally independent water quality samples. Each sample measured total
nitrogen (TN), total phosphorus (TP), phaeophytin-corrected chlorophyll a, dissolved oxygen percent saturation,
temperature, pH, salinity, and Secchi depth) at four stations in the bayou. FDEP considers the stations sampled to
be representative of the locations used to establish Numeric Nutrient Criteria for Rocky Bayou. The data collected
by Frydenborg EcolLogic and analyzed by a Dept. of Health certified lab (Test America - Eurofins) indicated that the
Annual Geometric Mean TN (0.18 mg/L), TP (0.003 mg/L), and chlorophyll a (0.88 pg/L) all achieved their respective
estuary-specific criteria in 2019.

Subsequently, these data were uploaded to the Watershed Information Network (WIN) and compared to data
available from the Impaired Waters Rule (IWR) Database, Run 57. Upon examination of the Run 57 data, it was
apparent FDEP had conducted systematic quality assurance corrections (properly adjusting data based on “1” and
“U” qualifiers) since the last iteration of the IWR database. These corrected IWR data, either alone or when
combined with Frydenborg Ecologic data, indicated there have been no TN exceedances in Rocky Bayou since 2002.

The EPA-recommended biological endpoints continue to be achieved in Rocky Bayou, indicating that healthy
conditions prevail.

2 INTRODUCTION

At the request of the Niceville/Valparaiso Regional Sewer Board (RSB) and Sweetgum Environmental, Frydenborg
Ecologic, LLC, conducted four water quality sampling events at four representative stations in Rocky Bayou during
2019. Additionally, Frydenborg EcolLogic compiled and evaluated data from the FDEPs Impaired Waters Rule
database Run 57.

The current NNC for Choctawhatchee Bay are shown in Table 2-1, and a plot of the TN criteria for all Choctawhatchee
Bay segments is shown in Figure 2-1.

Table 2-1. Approved Numeric Nutrient Criteria for Choctawhatchee Bay and associated bayous.

(m) Choctawhatchee | For bay segments with criteria expressed as annual geometric means (AGM), the
Bay values shall not be exceeded more than once in a three year period. For all other bay
segments, the criteria shall not be exceeded in more than 10 percent of the
measurements. Nutrient and nutrient response values do not apply to tidally
influenced areas that fluctuate between predominantly marine and predominantly
fresh waters during typical climatic and hydrologic conditions.

TP TN Chlorophyll a
1. Alaqua Bayou 0.027 mg/L as AGM 0.41 mg/L as AGM 4.0 ug/L as AGM
2. Basin Bayou 0.019 mg/L as AGM 0.31 mg/L as AGM 4.7 ug/L
3. Boggy Bayou 0.015 mg/L as AGM 0.33 mg/L as AGM 3.0 ug/L as AGM
4. East Bay 0.027 mg/L as AGM 0.46 mg/L as AGM 4.4 ug/L as AGM

T
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5. Garnier Bayou

0.017 mg/L as AGM

0.91 mg/L as AGM

4.0 ug/L as AGM

6. LaGrange Bayou

0.029 mg/L as AGM

0.58 mg/L as AGM

5.1 ug/Las AGM

7. Middle Bay

0.020 mg/L as AGM

0.36 mg/L as AGM

3.1 ug/Las AGM

8. Rocky Bayou

0.016 mg/L as AGM

0.33 mg/L as AGM

3.1 pg/L as AGM

9. West Bay 0.049 mg/L as AGM 0.54 mg/L as AGM 4.1 pg/L as AGM
TN (mg/L) Criteria for Choctawhatchee Bay Segments
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
,b*o‘}' %Ao" @*00 befb* Ib\\o° %,b\\ éb'b* 'Zﬁo" ’6*00
\% % \Y% & NS S & N e
£ & §F © ¢ ¥ & &
A » &£ ®
S

Figure 2-1. Bar graph of TN (mg/L) criteria for Choctawhatchee Bay Segments.

The location of Rocky Bayou in relation to other Choctawhatchee Bay segments is shown in Figure 2-2. Note that

Submerged Aquatic Vegetation is naturally not found in Rocky Bayou (Figure 2-3).

Frydenborg EcolLogic has sampled Rocky Bayou from 2017 to 2019 (see Frydenborg and Frydenborg, 2017;
Frydenborg and Frydenborg, 2019). During this period, no exceedances of TN, TP, and chlorophyll were observed in
Rocky Bayou. However, Frydenborg Ecologic identified a Quality Assurance issue associated with the previous
iterations of the Impaired Waters Rule database, whereby values between the Method Detection Limit (MDL) and
Practical Quantitation Limit (PQL) were not being properly converted for statistical evaluation in accordance with
Chapter 62-4.246, F.A.C. This historic error led FDEP to incorrectly list Rocky Bayou as impaired for exceeding the
TN criterion of 0.33 mg/L. However, in 2019 FDEP corrected the error and subsequently recalculated AGMs for TN
in Rocky Bayou. FDEP now agrees that there were no exceedances of the TN limit in the past 6 years (Table 2).

Therefore, Rocky Bayou should be scheduled to be removed from the impaired waters list for TN.

EQCO
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Table 2. AGM TN values for Rocky Bayou from the Impaired Waters Rule database after FDEP recalculations in
2019.

AGM TN (mg/L)
from FDEP IWR

database
2013 0.27
2014 0.28
2015 0.26
2016 0.28
2017 0.19
2018 0.20
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Figure 2-2. Location of Rocky Bayou in relation to other Choctawhatchee Bay segments (FDEP, 2013).
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Choctawhatchee Bay

Seagrasses in 1992 [l
Seagrasses in 2003

Figure 2-3. Choctawhatchee Bay seagrass coverage comparison, 1992 and 2003 (Alexander, 2010). Note that
Rocky Bayou is naturally devoid of SAV.

This study consisted of examining two main issues:

1. Independently sampling and analyzing critical water quality parameters (TN, TP, chlorophyll a, dissolved
oxygen, and Secchi depth) to compare with data in the FDEP Impaired Waters Rule (IWR) Run 57 database;
and

2. Determining if the EPA-recommended biological endpoints for Secchi depth, chlorophyll a, and dissolved
oxygen continued to be achieved in Rocky Bayou, which would indicate that no adverse ecological effects
have occurred in the system.

3 METHODS

3.1 FiELD

FDEP SOPs (e.g., FA 1000, FS 1000, FQ 1000, FS 2000, FS 2100, FT 1000, FT 1700) were followed for collection of all
parameters. The four stations were sampled during the same day via the subsurface grab technique. Because all
sites were readily accessible by boat, sampling occurred at a variety of tidal cycles. Four sampling events were
conducted during 2019 to enable calculation of annual geometric means for that year.

3.2 SPATIAL

Table 3-1 provides the latitude and longitude of the four sampling locations, which were approved by Ken Weaver
(FDEP) on 3-24-17. Photos of selected sites are shown in Figure 3-1 through Figure 3-3. Frydenborg Ecologic noted
substantial birds and guano at the dock near RB04, from which other parties conduct sampling. Frydenborg Ecologic
sampled the area ~20 m away from the dock to avoid artificial contamination of the samples with bird guano. Maps
of sampling sites were produced in QGIS 2.8.1 and in R using the ggmaps package (Figure 3-4 and Figure 3-5).

EQCO
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Table 3-1. Sampling locations for the Rocky Bayou NNC study conducted by Frydenborg Ecologic.

. . FrEco Station . .
Station Alternative names Longitude Latitude
Number
FREC RBO1 (new station) RBO1 -86.423 30.50418
21FLKWATOKA-CB-BEACH-9 21FLCBA NVLO1 RBO2 -86.4324 30.50355
21FLKWATOKA-CEVILLE-2-1 21FLCBA NVL02 RBO3 -86.4527 30.5073
21FLCMP 32010GR2 21FLCMP 32010GR3 RB0O4 -86.4537 30.50055

3.3 STATISTICAL

Data used in the analysis were derived from two sources: IWR and Frydenborg Ecologic. IWR data (Run 57) were
downloaded as an Access database from this link: http://publicfiles.dep.state.fl.us/dear/IWR/. Frydenborg EcolLogic
queried this database to obtain TN, TP, chlorophyll, Secchi, and dissolved oxygen percent saturation from 2002 to
the most recent year (2018) for WBID 722 (Rocky Bayou). This query was exported as a CSV file, which was then
loaded into Rstudio 1.0.44 with R 3.3.1. Data collected by Frydenborg Ecologic from 2019 were joined to this data
set within R. Data flagged for being less than the PQL (“I”- qualified) were adjusted to be equal to the respective
MDL, results flagged as “U” were halved, and duplicates (based on date, time, agency, parameter, and result) were
removed. Annual Geometric Means (AGMs) were calculated from this cleaned data set using the geomean function
from the EnvStats package. The TN AGMs from the IWR database were compared to Frydenborg Ecologic data. The

figure was made using ggplot2

s

Figure 3-1. Rocky Bayou State Park Boat Ramp, with RB02 (mid-bay left) and RBO1 (far right) in the distance.
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http://publicfiles.dep.state.fl.us/dear/IWR/

Figure 3-2. Typical bird population associated with Frydenborg EcoLogic sampling location RB04.

Figure 3-3. Frydenborg Ecologic near station RB04.

EGCO
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Figure 3-4. Location of historic stations in Rocky Bayou.

Locations of FDEP 2016 and 2017 sampling in Rocky Bayou
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Figure 3-5. Sampling locations for data collected by FDEP and Frydenborg Ecologic in 2017 through 2018.
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4 RESULTS AND DISCUSSION

4.1 RESULTS OF WATER QUALITY SAMPLING CONDUCTED BY FRYDENBORG ECOLOGIC IN 2019
The TN, TP, and chlorophyll a results for Rocky Bayou, collected by Frydenborg EcolLogic and analyzed by Test
America-Eurofins, are shown in Figure 4-1 through Figure 4-3.

TN (mg/L) 2019 AGM = 0.18 mg/L

0.3
0.25
- 02
~
oo
£ 015
=z
= 01
0.05
0
RBO1 RB02 RBO3 RB0O4
Station

Figure 4-1. 2019 TN data collected by Frydenborg EcoLogic, with an Annual Geometric Mean of 0.18 mg/L.

TP (mg/L) 2019 AGM = 0.003 mg/L
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Figure 4-2. 2019 TP data collected by Frydenborg EcoLogic, with an Annual Geometric Mean of 0.003 mg/L.
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Chlorophyll a (ug/L), 2019 AGM = 0.88 ug/L

1.4
)
> 1.2
=2
o 1
£: 0.8
o 0.6
S
= 04
(@)
s 0.2
2 o

RBO1 RB02 RBO3 RBO4
Station

Figure 4-3. 2019 chlorophyll a data collected by Frydenborg EcolLogic, with an Annual Geometric Mean of 0.88
mng/L.

Table 4-1. Comparison of Rocky Bayou water quality criteria with 2019 data collected by Frydenborg EcolLogic and
analyzed by Test America-Eurofins.

Rocky Bayou Criteria TP 0.016 mg/L as TN 0.33 mg/L as Chloro 3.1 ug/L as AGM
AGM AGM
2019 FrEco Rocky TP 0.003 mg/Las TN 0.18 mg/L as Chlorophyll a 0.88 pg/L as
Bayou Results AGM AGM AGM
Pass? Yes Yes Yes

Table 4-1 summarizes the calculated Annual Geometric Means of each parameter with a comparison to the Rocky
Bayou Numeric Nutrient Criteria. As seen in the table, the data collected by Frydenborg EcolLogic and analyzed by
Test America-Eurofins indicated that the TN, TP, and chlorophyll a criteria were achieved in 2019.

4.2 QUALITY ASSURANCE CONCEPTS AND ASSESSMENT OF ROocky BAYou IWR DATA

4.2.1  Quality Assurance Concepts

Quality assurance concepts relevant to proper data interpretation are presented here. The Method Detection Limit
(MDL, qualified by “U”) is the minimum concentration that can be measured with 99% confidence that the analyte
concentration is greater than zero (FDEP, 2005). This is determined via a Method Detection Limit Study, generally in
which many replicates of analyte-free water are analyzed for the parameter in question (e.g., TKN). The standard
deviation of the resulting measurements is calculated and multiplied by a factor of three (3) to establish the MDL.
This provides a value, above which the method can determine that the analyte is “present” with a 99% confidence
limit (FDEP, 2005).

The Practical Quantitation Limit (PQL, with values between the MDL and PQL, qualified by “I”) is the lowest level
of measurement that can be reliably achieved during routine laboratory operating conditions within specified limits
of precision and accuracy (FDEP, 2005). A default PQL is generally determined as the MDL multiplied by a factor if 4.
Data between the MDL and PQL are considered qualitative only, and indicate detection, but NOT true quantification
of the analyte (FDEP, 2005).

EQCO
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Chapter 62-4.246, F.A.C., specifies the following:
e  Results greater than or equal to the PQL are reported as measured;

e  Results less than the PQL and greater than or equal to the MDL shall be deemed as equal to the MDL (see
Figure 4-4); and

e Results less than the MDL shall be reported as “non-detects”. Generally, one half of the specified MDL is
used for calculations.

FDEP’s Impaired Waters Rule (IWR) assessment is consistent with Chapter 62-4.246, F.A.C. On November 2, 2017,
Kevin O’Donnell, Administrator of the Watershed Assessment Section, stated in an e-mail that, “In the IWR
assessment, if the water quality result is I-qualified, the result value will be set to be equal to the MDL".

Result

Concentration

° % eoeoeoh oo oCriterion or Limit

MDL

Compliance
(Results < PQL are deemed = MDL)

Figure 4-4. Visual example of properly interpreting the provisions of Chapter 62-4.246, F.A.C, when a reported
value is less than the PQL.

4.2.2  Quality Assurance Assessment of Rocky Bayou IWR Data

Frydenborg Ecologic had previously examined data from earlier iterations of the Impaired Waters Rule (IWR)
database and noted that a large number of nitrogen data points (as TKN and NOx) receiving an “I” qualifier were not
properly adjusted to be equal to the MDL before calculation of TN. This was communicated to FDEP, who indicated
they would systematically assess this issue during subsequent IWR database updates. After the appropriate quality
assurance adjustments were made by FDEP, there were no exceedances of TN (Figure 4-5 and Table 4-2).

Table 4-2. Rocky Bayou TN Annual Geometric Means, including FDEP IWR database Run 57 values (which
properly adjusted “I”- qualified values to be equal to the MDL).

Year TNAGM TNn

2002 0.250 22

2003 0.298 33

Rocky Bayou IWR Evaluation Page |13



2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

TN AGMs in Rocky Bayou

0.245
0.237
0.213
0.234
0.273
0.305
0.269
0.242
0.288
0.288
0.271
0.315
0.304
0.189
0.195
0.183

25
22
24
22
25
24
30
38
44
54
40
46
47
30
21
16

NNC Exceedance

0.39

AGM (mg/L)
o
N

0.14

0.01

Data Source

. Frecologic Data
IWR run 57 Data

o
()
3

Year

Figure 4-5. Rocky Bayou Annual Geometric Mean TN from 2002 to present, with
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-qualified values (below the

Practical Quantitation Limit) properly adjusted by FDEP to be equal to the Method Detection Limit. Data was from

the IWR Run 57 and Frydenborg Ecologic.
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4.3 EPA AND FDEP-RECOMMENDED BIOLOGICAL ENDPOINTS FOR ESTUARY NNC DEVELOPMENT
FDEP originally used the “reference conditions approach” (also called the “maintain existing conditions” approach)
for developing Numeric Nutrient Criteria for Choctawhatchee Bay. Although FDEP noted Submerged Aquatic
Vegetation (SAV) losses in the main body of the bay over time, these SAV losses were attributed to factors other
than nutrients, such as physical disruption, salinity changes, color, and Total Suspended Solids. FDEP noted extremely
low chlorophyll a was characteristic of the system (FDEP, 2013).

After the NNC were established for Choctawhatchee Bay, EPA developed a recommended approach for estuarine
NNC, which involved three biologically based targets:

e Dissolved Oxygen of 42% saturation;
e  Chlorophyll a levels < 20 pg/L more than 90% of the time; and
e Site-specific Secchi depth targets to protect SAV.

Subsequent to developing NNC for Choctawhatchee Bay, FDEP analyzed these EPA targets (with some exceptions)
for the various bay segments to ensure the existing NNC were consistent with these ecological goals. For examples
of the exceptions, FDEP did not use Secchi depth in areas where SAV was not naturally found (e.g., many bayous
and eastern Bay Segment 301. FDEP (2013) states, “Because the biological targets were met for the majority of the
segments and times, these results support the application of a Reference Period Approach for development of NNC
in Choctawhatchee Bay”. Additionally, EPA’s mechanistic modeling showing that the Kd (light penetration) was
insensitive to changes in nutrient load. In the EPA models, light targets were not met in their natural background
scenario or in their 2002-2009 calibration period.

If the following endpoints are achieved in a given year, EPA and FDEP consider the associated nutrient and
chlorophyll data to be protective of healthy, well balanced communitites (FDEP, 2013):

e Site-specific seagrass depth (Zc) and water clarity (Kd) targets to achieve 20% of surface light at the mean
depth of the deep edge of seagrass beds, relative to mean sea level, based on historic or recent seagrass
coverages (where applicable, as proposed by EPA (2012), using Secchi depth measurements;

e Achlorophyll a target to prevent nuisance algal blooms (not to exceed 20 ug/L >10% of the time based on
annual data); and

o Dissolved Oxygen (DO) targets to protect aquatic life, such that the daily average percent DO saturation is
not be below 42 percent saturation in more than 10 percent of the values.

43.1  Site-Specific Seagrass Colonization Depth (Zc) and Water Clarity (Kd) Targets

EPA (2012) proposed a seagrass depth of colonization target for different segments of Choctawhatchee Bay. EPA
found that the light attenuation coefficient based on the depth of colonization target could not be met for segments
0302 and 0303 using either the light attenuation coefficient based on 2002-2009 nutrient loads or the light
attenuation coefficient based on the non-anthropogenic nutrient scenario. An evaluation of model sensitivity
revealed that the DO and light targets were insensitive to changes in nutrients (EPA, 2012). FDEP calculated a Secchi
depth target (SDtarget) from the depth target (Dtarget) as follows:

1.44
SDtarget = T(OZ) Dtarget
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As part of a weight of evidence approach to generating NNC for the Choctawhatchee Bay, FDEP compared annual
average Secchi depth target (SDarger ) With the colonization target (Drarget) to identify years in which water clarity

supported seagrass depth targets.

FDEP examined all available SD data in the Impaired Waters Rule Database (IWR) Run 47 database after removal of
SD values that were greater than 10 meters and values for which the Secchi disk was visible on bottom (VOB). The
dataset was also visually inspected for erroneous values, which were removed. If the annual average SD for a
segment was deeper than the Z, then the segment was considered to achieve the target of 20% surface light
available on bottom for seagrass support for that year. If the segment did not achieve the target based on the annual
average SD, the site depth of VOB measurements was compared with Z.(FDEP, 2013).

Although the annual average Secchi depth (SD) measurement frequently achieved the EPA depth to seagrass
colonization target (Zc), this endpoint was shown by EPA to be insensitive to nutrients in Choctawhatchee bay,
and therefore, it was not applicable for NNC development (FDEP, 2013).

4.3.2  Chlorophyll a

Chlorophyll a is an indicator of phytoplankton biomass and can reflect the integrated effects of many ecological
factors, including nutrient loading. Increased phytoplankton biomass, expressed as increased chlorophyll a
concentrations, is the mechanism by which anthropogenic nutrient enrichment can cause excess organic matter and
reduced water clarity, leading to ecosystem changes such as SAV loss. As an indicator, chlorophyll a responds to
increased or excess nutrient loading, is relevant to the biological health of an estuary, and is practical to measure
(FDEP, 2013).

For criteria development, FDEP analyzed available chlorophyll a data to determine if chlorophyll a concentrations
exceeded 20 pg/L in more than 10% of the measurements for each year (EPA 2012). If chlorophyll a in a given estuary
segment did not exceed 20 pg/L in more than 10% of the annual measurements, the segment was considered to be
attaining the designated use with respect to chlorophyll a for that year (FDEP, 2013).

For Choctawhatchee Bay, FDEP used the IWR Run 47 database (the most recent IWR run). For “T” or “U”- qualified
data, one half of the value was used (see Table of Qualifier Codes in Appendix A). Chlorophyll a results less than 1
ug/L were set to 1 pug/L. FDEP excluded data with fatal qualifier codes (rcode or xcode): H, J, K, N, O, Q, Y, and ?
(FDEP, 2013).

The 2019 Annual Geometric Mean chlorophyll a for Rocky Bayou was 0.88 pg/L, with no values exceeding 20 pg/L
(Figure 4-3, Table 4-1).

433  Dissolved Oxygen

Nutrient enrichment potentially may cause reductions in dissolved oxygen (DO) concentrations and changes in the
DO regime through increased respiration from plants (algae or macrophytes) and decomposition of organic material
produced from excess nutrients. The marine DO criterion is 42% saturation. DO concentrations below the water
quality criteria can also occur naturally in Florida estuaries in association with water column stratification or naturally
high organic matter levels (FDEP, 2011). Based on 2019 data collected by Frydenborg Ecologic, the marine DO

criterion was achieved during all dates and all stations (Figure 4-6).

T
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Figure 4-6. Rocky Bayou dissolved oxygen (% saturation) measured by Frydenborg EcolLogic in 2019.

43.4  Assessment of EPA and FDEP-Recommended Biological Endpoints in Rocky Bayou

DO, chlorophyll a, and Secchi data were retrieved from the IWR data base Run 52 and evaluated by year for
achievement of the biological endpoints presented in above in the Section “EPA and FDEP-Recommended Biological
Endpoints for Estuary NNC Development”. The results are presented in Table 4-3.

Table 4-3. Achievement of EPA and FDEP-Recommended Biological Endpoints for Estuary NNC Development by
year for Rocky Bayou.

Year # DO # DO # Chloro #Chloro % DO % Chloro Secchi Secchi
failures Obs. failures Obs. Exceed. Exceed. 90% Cl target (>
(<42% (>20 ug/L) (m) 2.35m)
sat.)
2012 2 44 0 0 4.5, Pass NA 4.7 Pass
2013 1 55 0 10 1.8, Pass 0, Pass 34 Pass
2014 O a4 0 0, Pass NA NA NA
2015 1 40 0 2.5, Pass 0, Pass 3.8 Pass
2016 O 0 0 23 0, NA 0 3.0 Pass
2017 | O 16 0 16 0, Pass 0, Pass 2.8 Pass
2018 O 16 0 16 0, Pass 0, Pass 3.1 Pass
2019 O 16 0 16 0, Pass 0, Pass 3.95 Pass

For each year when data were available, all the targets were achieved, indicating that there were no adverse
ecological effects in Rocky Bayou during the last eight years.

EQCO
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5 CONCLUSIONS

The data collected by Frydenborg EcolLogic and analyzed by Test America indicated that the Annual Geometric Mean
TN (0.18 mg/L), TP (0.003 mg/L), and chlorophyll a (0.88 ug/L) all achieved their respective criteria in 2019.

Frydenborg Ecologic had previously examined data from earlier iterations of the Impaired Waters Rule (IWR)
database and noted that a large number of TN data points receiving an “I” qualifier were not properly adjusted to
be equal to the MDL. This was communicated to FDEP, who indicated they would systematically assess this issue
during subsequent IWR database updates. As seen in this report, there were no exceedances of TN after the
appropriate quality assurance adjustments were made by FDEP.

The EPA-recommended biological endpoints continue to be achieved in Rocky Bayou, indicating that healthy
conditions prevail.
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7 APPENDIX

7.1 FRYDENBORG EcoLoaIc 2019 DATA was UpLoOADED TO WIN oN 9-30-19
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