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Opening Comments, Agenda Review/Revisions

City of Durham State of Our Streams

Modeling and Regulatory Support Status

Concerns with Development and Construction in the Falls
Lake Watershed (Upcoming Board Discussion)

Year Three of IAIA Ended June 30t

Continued Rule Development for Jordan Lake and High Rock
Lake Watersheds

Falls Lake Rules Readoption Process

Evaluation of a Specific Falls Lake 303(d) Assessment
Methodology and Site-Specific Chlorophyll-a Standard
Communications Support

Other Status Items

Closing Comments



Opening Comments,
Agenda Review/Revisions



City of Durham State of Our
Streams



e
City of Durham State of Our Streams

* The City of Durham developed two videos to share the
latest “State of Our Streams” performed by the City

* There is a short version (less than one minute) and a long
version (less than three minutes).

 We will preview a video during the PFC meeting and post a
link on the UNRBA website.


https://www.youtube.com/watch?v=8pUc98ddoOQ
https://www.youtube.com/watch?v=zbOMlLf7VuA

Modeling and Regulatory
Support Status



Watershed Model Report

 The UNRBA submitted the final watershed modeling report and
watershed modeling files to DWR and the EMC in December 2023.

 The Executive Director requested a formal statement from DWR as
specified in Section (5)(f)(iii) of the Falls Lake Rules which require
that “the Division shall assure that the supplemental modeling is
conducted in accordance with the quality assurance requirements of
the Division.”

 The UNRBA submitted and the Division approved the UNRBA
Modeling Quality Assurance Project Plan, and this document
represents “the quality assurance requirements of the Division.”

 OnlJuly 31, 2024, Karen Higgins provided an email confirmation that
the watershed modeling report met the provisions of the QAPP. The
Executive Director has requested a formal response from the
Director.



http://reports.oah.state.nc.us/ncac/title%2015a%20-%20environmental%20quality/chapter%2002%20-%20environmental%20management/subchapter%20b/15a%20ncac%2002b%20.0275.pdf
https://unrba.org/sites/default/files/reexam-files/UNRBA%20Modeling%20QAPP%201.0-02%2028%202018-ApprovedForWebsite.pdf
https://unrba.org/sites/default/files/reexam-files/UNRBA%20Modeling%20QAPP%201.0-02%2028%202018-ApprovedForWebsite.pdf

e
Lake Model Report and Modeling Files

The UNRBA also submitted lake modeling files for two of three lake
models (WARMF and EFDC) and a draft lake modeling report.
The modeling team has received comments on the draft report from
PFC members and DWR and is responding accordingly

* Points of clarification

* Requests for summaries of varies aspects of modeling

(uncertainties, applications, etc.)

The third lake model (statistical/Bayesian) has recently been
completed and results will be shared with the PFC during the
meeting.
Additional information about the statistical model has been
incorporated in the redline version of the report.
The redline report will be provided to the PFC and DWR in the next
month.
The UNRBA will submit a final lake report and appendices to DWR for
review and approval under Falls Lake Rule 15A NCAC 02B .0275



e
EFDC Lake Simulation Videos

« The EFDC model simulations for key parameters have been
converted into videos for the May to October 2016 period
 Examples of these videos will be shown during the meeting
* Plan view (looking down from the sky)
* Profile view (along the deepest part of the lake from the most
upstream, shallow end down to the deepest part near the dam)
* Once PFC input has been received, the videos will be refined and
posted to the UNRBA website and/or You Tube.
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Statistical/Bayesian Model Demonstration

All data from entire lake “binned” by one of three
methods

Data split into three sets by lake unit (Upper, Middle,
Lower)

One model per lake unit

Model represents an interactive summary of all
observed data and the probabilistic relationships
among variables



Statistical/Bayesian Model
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Updating expectations based on data

UPPER LAKE

Imagine there is a $1000 prize to correctly
guess if a mystery sample from Falls Lake
exceeds Chlorophyll-a standard.

Chlorophyll-a Regulatory (ug/L)

The only information you have is:

(1) that the sample came from somewhere Not Exceed 55.4

within the upper lake. Exceed 44.6

(2) the default model - the overall

probability distributions for all variables In the absence of any other information,

given all data received about that lake unit. the best guess would be: Not Exceed.



But suppose you could have
one more piece of
information.

Entering this one piece of
information into the model
will update it so we only see
the probability distributions
based on the data under this
condition.

Which would you
choose?

Probability distribution of
chlorophyll-a in Upper
lake - model fit to all
data

Chlorophyll-a Regulatory (ugIL)

Not Exceed 554
Exceed 44 6

Total Nitrogen Load

Total Biovolume

Residence Time




The probability distributions of nutrient concentrations differ between lake
units. Upper lake more likely to be High while lower lake more likely to be Low

Upper Lake Lower Lake

Season - Season
Cool (Nov - April)  50.0 Cool (Nov - April)  50.0

Warm (May - Oct)  50.0 s <= Inputs W ey 0t 500 4= Inputs

Total P Load (Ibs/mo) . Total P Load (Ibs/mo)
715.796 to 3205 175 715.796 to 3205 14.9

Intermediatesl = Intermediat681

5227 to 7023 11.0
7023 to 11519 14.2 7023 to 11518 22.7

1151910 2.46466e5 41.3 11519 to 2.46466e5 24.0
35400 + 62000

Total Phosphorus {mgfL] Total Phosphorus {mg.‘L]
0 01 tO 0 029?6 4 52 Precl |tat|0n |nches 0 01 tO 0 029?6 41 5
Precipitation {inches) 0029760 0.04001 139 —-eciptation (nenes) 0.02976 t0 0.04001 36.7
0.0393701to 3 . o :
E : 0.04001 to 0.05489 6.49 3105 38.9 0.04001 to 0.05489  9.58
H ° 10 S 0.05489t0 0.07999 18.0 50 10 24.8 mm 0.05489 to 0.07999
to o 0.07999tc 1.8 : : 10to 18.0295  1.49| 0.07999 to 1.8

10 to 18.0295 -
416+28 0671 +0.58 41628 0.0657 + 0.2

56300 + 75000

Total Nitrogen (mgfL] Total Nitrogen (mg/L)
Total N Load (Ibs/mo) 0.07 to 0.63 T Total N Load (Ibs/mo) 0.07 t0 0.63 37.7
10811.9 to 38064 23.8 0.63 to 0.740085 1.97 10811.9 to 38064 11.3m | 0.631t00.740085 29.2
38064 to 58068 137 . 0.740085t0 0.83  14.2 Slemainen 173 0.740085t0 0.83  19.9

58068 to 88233 17.1 : 58068 to 88233 23.3
0.83100.94708  28.1 pmm 0.83100.94708  10.9
88233 to 1.48753e5 21.2 0.94708t0 77 543 Lipeelle e 21.6 0.94708t07.7  2.41

1.48753e5 to 1.04514e6  24.2 : : : — 1.48753e510 1.04514e8 26.5

195000 £ 260000 27323 212000 + 270000 ' 0.689 + 0.69




Range of observed values and their probability distributions

All values possible (high variance); small differences between lake units
Lower Lake

Upper Lake

Season

Cool (Nov - April)  50.0
Warm (May - Oct) 50.0

Total P Load (Ibs/mo)

715.796 to 3205 175
3205 to 5227 16.0
5227 to 7023 11.0
7023 to 11519 14.2

1151910 2.46466e5 41.3

56300 + 75000

Precipitation (lnches]

0.0393701t0 3 34.8

3to5 38.9

5to 10 248

10 to 18.0295 1.49
416+2.8

Season

Cool (Nov - April)  50.0
Warm (May - Oct) 50.0

Total P Load (Ibs/mo)

715.796 to 3205 14.9
3205 to 5227 16.2
5227 to 7023 222
7023 to 11519 22.7
11519 to 2.46466e5 24.0

35400 + 62000

Precipitation [lnchesl

J
Qutp
Dissolved Oxygen (mgfL]
<1 6.55
1to <4 8.29
4+ 85.2
925+48

0.0393701t03 348
3to5 38.9
5t0 10 248
10 to 18.0295 1.49

416+28

Total N Load (lbs/mo)

10811.9 to 38064 23.8
38064 to 58068 13.7
58068 to 88233 171
88233 to 1.48753e5 21.2

1.48753e5to 1.04514e6 24.2

Total Biovolume {mm3fm3]

75 to 2500 15.7
2500 to 5000 31.2
5000 to 7500 22.1
7500 to 44489.4 30.9

4= |nputs

Outputs l

Dissolved Oxygen {mgfL]

Total Biovolume {mm3!m3]

Total N Load (Ibs/mo)

10800 + 12000

195000 + 260000

10811.9 to 38064 11.3
38064 to 58068 17.3
58068 to 88233 233
88233 to 1.48753e5 216
1.48753e5to0 1.04514e6 26.5

75 to 2500 242
2500 to 5000 37.0
5000 to 7500 17.5
750010444894 21.3

212000 + 270000

8330 + 11000




Manganese and TOC show more difference between lake units. In the absence
of specific input selections, both have higher probability of High values in Upper
Lake

Upper Lake Lower Lake

Season

Season - -
Cool (Nov - April)  50.0
Cool (Nov - April) ~ 50.0 _ Warm (May - Oct)  50.0
Warm (May - Oct)  50.0 I n p UtS )
Total P Load (Ibs/mo) H — 79;:’:";'2%:"“ ""ﬂ“;”
715.796 to 3205 175 ' :
3205 to 5227 16.0 O utputs Forlr s Qutp
5227 to 7023 11.0 7023 to 11519 227
7023t0 11519 14.2 11519 to 2.46466e5 24.0
11519 to 2.46466e5 41.3 35400 £ 62000
56300 = 75000
Manganese (mgiL)
Precipitation (inches) No Action 69.3 i Precipitation (inches) ___Manganese (mg/L)
: Extra Monitor and Treatment 30.7 | 0.0393701to 3 34.8 mm No Action 942
0.0393701tc3 34.8 102214 3t0 5 38.9 Extra Monitor and Treatment 5.81
3to5 389 e 5to 10 24.8 0.375+0.7
Sto 10 24.8 mm 10t018.0205  1.49| |
10t0 18.0285  1.49| Total Organic Carbon [mgfL 216228
416+28 016 : : : Total Organic Carbon (mg.'L)
42.0 24t04 024]
Total N Load (Ibs/mo) : 58.0 m—m— Total N Load (Ibs/mo) 4to08 77.9
10811.9 to 38064 238 11.5+58 10811.9 to 38064 11.3 8to 23 22.1
38064 to 58068 13.7 38064 to 58068 17.3 809+45
58068 to 88233 17.1 58068 to 88233 23.3
88233 to 1.48753e5 212 88233 to 1.48753e5 216
1.48753e5to 1.04514e6  24.2 1.48753e5 to 1.04514e6 265
195000 + 260000 212000 + 270000




Bayesian Network models support questions
such as:

» Scenario analysis:
“What if...?”

! d\/\éhat if there is a very wet warm season with very high nutrient
oads:

What if the nutrient loads were instead low?
* Risk/opportunity attribution:

“When is a [state | want or don’t want] most likely to occur?”

Under what conditions is a hish manganese value most likely?
- Sensitivity analysis:

“What variables give me the most clues about the state of the
system?”

Which variables are most useful (and how useful) to predict an
algal bloom?



Example Scenario Analysis (shown in Netica)

Manganese (mg/L) Dissolved Oxygen (mg
UPPER LAKE No Action 938 - <1 0.90
Extra Monitor and Treatment 6.20 i 1to <4 3.31 Anatoxin (ug/L)
0.385+0.72 4+ 95.8
Water Sl 102+4.1
Temperature (C) . _
Seacon Blue-Green Algae (mm3/m3) Microcystin (ug/L)
: 0to 2500 98.8 nemmm—" "
Cool (Nov - April) 100 Total Phosphorus (mg/L] 2500 to 5000 0.91
Warm (May - Oct) 0 0.01 to 0.02976 873 5000 to 18089 0.27 e
0.02976 to 0.04001  0.74 1300 £ 950 ( Cylindrospermopsin (ug/L) )
0.04001 to 0.05489  5.55
Total P Load (Ibsimo) | 0.0548910 0.07999 23.4 mm
715.796 to 3205 100 0.07999t0 1.8 61.5 — = =
3205 to 5227 0 05992058 Total Biovolume (mm3/m3) Dominant Algae by Biovolume (mm3...
522710 7023 N 75 to 2500 248 g'a“’ms ‘15472
702310 11519 0 AN 2500 to 5000 35.6 jmmm 11
11519 to 2.46466e5 0 _ > 5000 to 7500 184 m Blue-Green 1.15
1960 £ 720 _'I:f,es'da”ce) . 7500 to 44489.4 212 m E;‘frfn":gzg‘;;es ?3‘? =
ime (days .
N 8300 + 11000 Other 182
Precipitation (inches) =,
0.0383701to3 100 N
3t05 0 .
5t0 10 0 Secchi B Chlorophyll-a Regulatory (ug
10 to 18.0295 ] N:P Molar Not Exceed 60.3 i
1.52+0.85 Depth (ft) Ratio Exceed 39.7 : i
Chiorophyll-a (uglL) E56i£61
Total N Load (Ibs/mo) / Oto 30 41.5
10811.9 to 38064 100 pH J 301060  42.7 mmm
38064 to 58068 0 S/ 6010230 158)m
58068 to 88233 0 7 48.3 + 49
88233 to 1.48753e5 0 y
1.48753e5 to 1.04514e6 0 _
24400 £ 7900 oo t"";‘:'s"'“"ge':)(%ﬁ’ L)
5 -
0.631t00.740085 2.08 Z-r:’tta'frga"'c Cal;gg" (mg/L
0.740085t00.83 13.6m fia g =
0.83100.94708  28.2 5 t" 5 ot —
0.947081t0 7.7 655 0] <
27723 OEESS

Cool, Dry, Low TP and TN loads....

Compare sets of
inputs to observe
changes in the
probability
distributions of the
intermediate and
output nodes.

Grey boxes have
selected values
and the remaining
boxes (yellow)
adjust to show
conditional
probably under
that scenario.



Example Scenario Analysis (shown in Netica)

For any given scenario,

LOWER LAKE B M 211 Ga s €] g () Dissolved Oxygen (mg/L)
E:tlgclslgﬂitor and Treatment ggjﬂ ::c <4 ?g? th e u p pe r a n d I Owe r
0.301+0.51 4+ 98.2
—— y e T, e lake can have very
{olo] oV - Il i - . .
R s R TS L different probability
2500105000  6.840 ; ; . . . .
Total Phosphorus (mgiL) i{ Microcystin (ug/L) d b f h
Total P Load (Ibs/mo) 0.011t00.02976 385 . 500010 1?2:8 = 1%‘33 IStrI Utl onst1or t elr
0.02976 to 0.04001  38.3
3205105327 ; 004001 15005435 551 B N outcomes.
5227 to 7023 0 0.06489t0 0.07999  13.1 mm Total Biovolume (mm3/m3)
7093 t0 11519 0 0079990 1.8 4788 75 to 2500 21.0 .y
1519l 2‘.122‘:]?]?185680:1%0 DI0ZBEI022 gggg {g ;ggg jg g :- Dominant Algae by Biovolume (mm3/... I n both y th e p ro ba b I I Ity
750010 44489.4 17.4m DELEtme 167 B
TR 7500 + 9700 Sﬁ?:g,ee,, ?‘148 '_ Of TN a n d TP | OadS d O
i Residence Euglenophytes 1.11 . .
oossTotte3 100 Time (ioye) | ymesophyes e not well anticipate the
Ratio
iéigge.ozgs g e / TN an d TP
concentrations
Depth (ft) - Chlorophyll-a Regulatory (ugiL) -
2 Not Exceed 916}

TotalNLoad(Ihslmool / Exceed 32‘4*4?3“ ngh VS LOW nut”ent

10811.9 to 38064

38064 to 58068 0 e .
B : Chiorophyll-a (ugiL) loads neither Strongly

88233 to 1.48753e5 0 01030 759
1.48753e5 to 1.04514e6 100 = o H
597000 £ 260000 ol t:g‘;g"'tmge';grfﬂ Total Organic Carbon (mgiL] 23 2 235 g‘gg - nor consi Ste n t | y
0.63t0 0.740085 52.7 24to4 .022 26.0+32 H fl h
Demes o E Influence the
probability distribution

0.703 + 0.67

of chlorophyll-a values.
Cool, Dry, High TP and TN loads....



Scenario Analysis Summary

Upper Lake:
* Nutrient concentrations are most often high, even in the presence of low load.

* Precipitation (residence time) and season (temperature) often have stronger influence
on distributions of other variables than nutrient loads or concentrations.

» Chlorophyll-a distribution is most likely to exceed in cool season if it is also dry, and in
warm season under average rain conditions.

* In warm seasons under average rain conditions, algae community is most likely
dominated by Euglenophytes and Prymesiophytes.

Lower Lake:
* Nutrient concentrations are most often low, even in the presence of high load.
* Scenario inputs have near zero influence on the probability distribution of chlorophyll-a.

This model is generally consistent with other model
r

_ developed
different data subsets (WARMF Lake and EFDC fo t

S by different means with
2015 to 2018{.



Example Risk/Opportunity Assessment (shown

in Netica)

Upper Lake
Manganese (mg/L) Manganese (mg/L)
No Action 100 p— No Action 0
Extra Monitor and Treatment 0 Extra Monitor and Treatment 100

e -~

Water Temperature (C)

1.6 to 15.265 53.9
7 15.265t025.735 375
. 25.735t033.4 8.64

Water Temperature (C)
1.6to 15.265 9.21m
71 15.2651t025.735 29.0
o 25.735t0 33.4 61.8

e, 1

-

Residence Time (days)

Residence Time (days)

16.6354 to 90 43.8
90 to 180 9.75
180 to 270 6.70
270 to 360 14.8
n 360to 1551.19 25.0

16.6354 to 90 12.0

90 to 180 17.1
180 to 270 26.8
270 to 360 21.0

- 360to 15561.19 23.0

Enter a value for one of
the variables to observe
the probability
distribution associated
with that value for each
of the other variables in
the node

Both directly connected
and indirectly connected
nodes can change

NOT implying cause-
effect relationships -
only the probabilities*
given one (or more)
known values

*posterior probabilities



Example Risk/Opportunity Assessment (shown in Netica)

Lower Lake
Manganese (mg/L) Manganese (mg/L) L
No Action 100 |— No Action 0 Similar to Upper lake,
Extra Monitor and Treatment of : Extra Monitor and Treatment 100 except when Extra

Monitoring and

ERA I N T e AR ) Water Temperature (C Treatment is selected,
1.6 to 15.265 40.3 1.6 to 15.265 o RN .
1 15.265t025.735 32.1 mm N 15.265t025735 333 jmm the p_rOb_ab”V(y _
25735 to 33.4 27.6 25.735to 33.4 66.7 m— distributions shift

towards even longer
Residence Time (days) Residence Time (days) residence times and

1663541090  35.8 16.6354t090 517 higher temperatures
90 to 180 11.8 90 to 180 15.4

180 to 270 12.4 180 to 270 20.8

270 to 360 16.2 270 to 360 23.6
| 360to 1551.19 237 | 360to 1551.1@¢ 35.0




Example Risk/Opportunity Assessment (shown
in Netica)

Lower Lake
o A value of low TOC has only occurred
Upper Lake looked very similar when Total Biovolume is low (2 to 3
. r . . observations of low TOC per lake
Total Organic Carbon (mg/L) Total Organic Carbon (mg/L) unit). Default:
ﬁ'fotg 4 108 — ﬁ'fotg 4 0 Total Organic Carbon (mgiL)
8to 23 0 8to 23 ' 24104 0241
4108 77.9
— — 810 23 22.1
Precipitation {lnche_s) _ Precipitation (mche:s) 809+45

0.0393701t0c3 306 mm = 0.0393701to 3 16.8
3tob 39.1 mm 3tob 51.2
5to 10 28.7 5to 10 27.5
10 to 18.0295 1.59 10 to 18.0295 4.54

Based on this limited data, low TOC
does not have much explanatory
value for Precipitation

A value of high TOC shifts the

= . 1

Total Biovolume (mm3/m3 i robability distribution of _
=510 9500 1(00 ma)_ { __Total Biovolume (mm3/m3) Precipitation towards more typical
° LLEaal 19.6 8 values rather than very low Precip.
2500 to 5000 0 2500 to 5000 26.6 i _
- 5000 to 7500 0 J 5000 to 7500 20.3 A high TOC does not have as much
7500 to 44489.4 0 7500 to 444894 335 explanatory value for Total

Biovolume’as low TOC (but there are
also many more observations)

Most TOC in lower lake is within 4 to
8 mg/L




Risk/Opportunity Summary

All lake units:

* Toggling between Exceed/Not Exceed or High/Low on the
various output nodes shows that both outcomes have
occurred under a wide range of input values.

* Changing an outcome value tygioally results in a bigger
change in the probability distribution of Season

(temperature) and Precipitation (residence time) values
than either TN or TP load values.

It is very difficult to evaluate all these relationships at once -
therefore we can use Sensitivity Analysis tools in Netica.



Example Sensitivity Analysis (in Netica)

“The degree to which variation in one variable is explained by other variables”

“Evaluate sensitivity of a response variable to the probability distributions of other

variables.”

Total % Variance
Biovolume Reduction
Total Biovolume (mm3/m3) 100
Chlorophyll-a Regulatory 9.23
Water Temperature (C) 8.06
REesgidence Times (days) 5
Season 4.689
q) Dissolved Oxygen (mg/L) 4.5
x Blue-Green Algae (mm3,/m3 3,33
(tj Chlorophyll-a (ug/L) 2.487
_I Total MNitrogen (mg/L) 2.69
Total Organic Carkon (mg 2.28
S Dominant Algae by Biowvol 1,33
G) Total Phosphorus (mg/L) 0.9
Q Manganese (mg/L) 0.755
Q pH 0.523
N:P Molar Ratio 0.19%
: Secchi Depth (£t) 0.103
Microcystin (ug/L) Q0.0851
Precipitation (inches) 0.04
Total M Load (lbs/mo) 0.02
Total P Load (lbks/mo) 0.0043
knatoxin (ug/L) 0.00332
Cylindrospermopsin (ug/L 0

Chlorophyll-a
(regulatory)

Chlorophyll-a Regulatory
Total Biovolume (mm3/m3)
Water Temperature (L)
Season

REesidence Time (days)
Dissolwved Oxygen (mg/L)
Chlorophyll-a {(ug/L)
Blue-Green Rlgas (mm3/m3
Total Organic Carkbon (mg
Total Nitrogen (mo/L)
Dominant Algae by Biovol
Manganese (mg/L)

Total Phosphorus (mg/L)
pH

N:P Molar Ratio

Secchi Depth (ft)
Precipitation (inches)
Microcystin (ug/L)

Total N Load (lbs/mo)
Total P Load (lbks/mo)
Anatoxin (ug/L)
Cylindrospermopsin (ug/L

% Variance
Reduction

Total Biovolume
* Most sensitive to Chlorophyll-a
(regulatory), water temperature,
and residence time, but all have

100
9.29

o low sensitivity
o * TN and TP concentration and load

0.34 all have very low or near zero

0.28e

0232 explanatory value

o 52ms Chlorophyll-a (regulatory)

0.02638 g .

* Most sensitive to Total Biovolume,
lansis but with low sensitivity

* Nutrient concentrations and load

Q

have near zero explanatory value



Example Sensitivity Analysis (in Netica)
“The degree to which variation in one variable is explained by other variables”

“Evaluate sensitivity of a response variable to the probability distributions of other
variables.”

o Total Biovolume
Total % Variance  Chlorophyll-a % Variance . Most itive to Domi ;
Biovolume Reduction (regulatory) Reduction ost sensiuve 10 bominan

Total Biovelums (mm3/m3) 100 Chlorophyll-a Regulatory 100 Algae bUt It haS IOW SenSItIVIty

Dominant Algas by Biowol &.55 Total Biovolume (mm3/m3) e

Residence Time (days) 3.81 Dominant Algae by Biovel  0.328 . Both TN and TP Concentrat|0n

Blue-Green Algae (mm3/m3 3.3 Blue-Green Algas (mm3/m3 0.195
Chlorophyll-a (ug/L)

QJ Total Nitrogen (mg/L)
Total Organic Carkon (mg
Total Phosphorus (mg/L)
Chlorophyll-a Regulatory
Water Temperature (C)

A Season

3
2.67
2
2
2
1
1
1
Dissolved Oxvogen (mg/L) 0.812
L]
L]
L]
L]
L]
L]

. Residence Time (davys) Q.157
Towal Nitrogen (mg/L)  ©.0957 have very low explanatory value
14 Chlorophyll-a (ug/L) 0.0802

Water Temperature (C) e N and P load have almost zero

76 Season 0.0645

42 Total Phosphorus (mg/L) 0.054 explanatory Value

Total Organic Carbon (mg 0.0527

Precipitation (inches) 0.01585
; Secchi Depth (ft) -808 Dissolved Oxygen (mg/L) 0.0181 Ch|0r0phyu-a (regU|atOTY)
O Precipitation (inches) .824 Microcystin (ug/L) 0.0164 ..
Microcystin (ug/L) -228 Secchi Depth (£t) 0.00914 . M T |
—I :‘Iatal o) Loel:.d }ilj:s;‘n‘.o] if% Cylindrospermopsin (ug/L 0.00004 OSt Sen5|t|Ve tO Ota
anganese \mg Tes Manganese (mg/L) 0.00608 B | b i+ | |
Cylindrosperrc.?psin ('.J.g,-’L 112 Total N Load I:leflT.D:l 0.00585 IOVO ume, ut It IS extreme y OW
W:P Molar Ratio 0.0417 Total P Load (lbs/mo) 0.000998

Anaroxin (sg/L) * Nutrient concentrations and load

Total P Load (lbs/mo) 0.0176 pH 0.000233
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Scenarios and Sensitivity Analysis Summary

*Strong left skew (most data lie to the
left of the mean X and a long tail of
rare values stretches out to the right)

*Wide SD (line) indicates many values
are possible (have been observed)
under all scenarios. There is high
variability in chlorophyll-a under all
scenarios.

*Mean and median values are higher in
upper lake than lower lake, and
standard deviations are larger.

*No scenario has much effect in the
lower lake (all medians and means
are below the 40 ug/L limit).

*In the upper lake, season (water
temperature) has the highest impact
on expectations, but even here is
weak.

Warm, Dry, High Load -
Cool, Wet, Low Load 4

very High (= 148,753) 1

Wery Low (= 38,064) -

m
£
ﬁ Very High (= 11,519)-
L]
2 Very Low (= 3,205) 1
m
c Wet (= 10} 1
]
Z Dry (< 3)-

Warm

Cool 1

Default |

Upper Lower
Statistic
> Mean
® Median
* " . Scenario
- G o -+ Default
. —_—— % Season
- =& Precipitation
= TM Load
W -
% TP Load
— e
- Oeerall
-
50 100 150 0 a0 10 150

Chilorophyll-a, ug/L (regulatory)

*Switching from Very High to Very Low load seems to have no
measurable effect on expectations - all values are possible (have
been observed) under both extremes.



-
Statistical/Bayesian Model Key Findings

Nutrients and Chlorophyll-a

Nutrient loading and nutrient concentrations are not closely coupled. Regardless of load,
the upper lake more often has higher concentrations and the lower lake more often has
lower concentrations

Season (temperature) and precipitation (residence time) generally have greater
explanatory value than nutrient loads or concentrations

Chlorophyll-a and total biovolume are sensitive to each other in the Upper lake (9%), but
for both parameters, their sensitivity to nutrient concentrations and loads are low or near
Zero

Chlorophyll-a’s probability distribution always includes both the possibility of exceeding
and not exceeding the standard. The probability of moderate chlorophyll-a (30-60 mg/L) is
high in many cases. The most likely outcome in most cases (often 90% or higher) is NOT
exceeding the standard.

Very different conditions are required to raise the risk of exceedance in the upper
compared to the lower lake

Manganese

High values most often occur with high temperatures and long residence times
Total Organic Carbon

High values most often occur with normal precipitation



Concerns with Development
and Construction in the Falls
Lake Watershed (Upcoming
Board Discussion)



Concerns with Development in the Falls Lake
Watershed

In June, the PFC discussed concerns with development in
the Falls Lake Watershed being raised by several groups
and in the context of the new development rules

The Chair of the June Board meeting suggested the Board
take up this discussion in September

In July, the Executive Director met by phone with
representatives from Sound Rivers, who had published a
blog post discussed by the PFC in June

To prepare for the September Board meeting, the Executive
Director asked Ryan Eaves to present the Durham County
ordinance updates during the meeting

The modeling team will be conducting additional data
analyses on turbidity in Falls Lake related to other water
quality measurements for discussion in September


https://soundrivers.org/tragic-tuesday-for-durham-waterways/

Placeholder Slide for Durham County
Development Ordinance Updates



Year Three of the IAIA Ends
June 30t



e
Year Three of the IAIA Ended June 30th

* The third-year of the Stage | Existing Development Interim
Alternative Implementation Approach (IAIA) ended June 30t

* Annual reports from each participant are due to John
Huisman at the Division of Water Resources (DWR) with a
copy to the Executive Director and Alix Matos by September
30, 2024.

. The latest version of the template is available here
Save a copy of this latest version 6.3
* Replaces “JuridictionName” and “FY” in the file name with your
organization’s name and FY24
* Review the “Instructions” tab and “Column Explanations” tab
* Enter FY204 projects into the “User Input” tab
* Blue cells are dropdown menus
* Purple cells are automatically populated
 Green cells are user entered values or text

 The PFC will discuss questions or issues as needed.



mailto:Huisman,%20John%20%3cjohn.huisman@deq.nc.gov%3e
mailto:Huisman,%20John%20%3cjohn.huisman@deq.nc.gov%3e
mailto:Forrest%20Westall%20%3cForrest.Westall@mcgillassociates.com%3e
mailto:Alix%20Matos%20%3cAMatos@BrwnCald.com%3e
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Funrba.demo.cmsminds.net%2Fsites%2Fdefault%2Ffiles%2FIAIA%2520Annual%2520Report%2520Template_JurisdictionName_FY_v6.3.xlsx&wdOrigin=BROWSELINK

Continued Rule Development
for Jordan Lake and High Rock
Lake Watersheds



Continued Rule Development for Jordan Lake
and High Rock Lake Watersheds

e We continue to monitor DWR's

* Draft proposal for changes to post-construction stormwater rules
for the High Rock Lake Watershed

* Rules readoption process for Jordan Lake Watershed

* We are concerned that these processes will impact
* The Falls Lake rules readoption process and timeline
* Could be inconsistent with the UNRBA’s recommendations

* We also are concerned that seeking more aggressive
development controls for the Falls Watershed will put at risk
existing and future management efforts required under the
Falls Rules.

* The UNRBA seeks to ensure that productive programs
continue in the Falls watershed and are not inadvertently
put at risk by seeking new and potentially more restrictive
requirements for new development.



Falls Lake Rules Readoption
Process



Status of Falls Lake Rules Readoption

* The UNRBA submitted the UNRBA Concepts and Principles for the
Reexamination and Consensus Principles |l in November 2023.

 The NC Collaboratory submitted their final report in December 2023

* These submittals trigger the initiation of the Falls Lake Rules
Readoption Process. The following activities are ongoing:

 UNRBA will continue to pursue a legislative change to §
77-141

 We hope and anticipate that DWR staff are developing the
list of activities, milestones, and actions for rules
readoption, and a proposed plan for incorporating the
assistance and engagement of the UNRBA in this process

 The Executive Director and support team have begun
drafting a very preliminary set of proposed revisions to the
Rules to support the Rules Readoption process based on
the UNRBA recommendations (see next slide)



https://unrba.org/sites/default/files/reexam-files/2023_09_20%20Final%20UNRBA%20Concepts%20and%20Principles%20for%20Reexamination.pdf
https://unrba.org/sites/default/files/reexam-files/2023_09_20%20Final%20UNRBA%20Concepts%20and%20Principles%20for%20Reexamination.pdf
https://unrba.org/sites/default/files/reexam-files/ConsensusPrinciples%20II_20230920_Board%20approved.pdf

e
Developing Preliminary Set of Rules

For existing land use in the watershed, we anticipate a similar
approach to how the IAlA is structured and currently
Implemented

The Legal Group will develop a strategy for rules readoption to
be reviewed by the PFC

The process will include stakeholder engagement and outreach
to interest groups that have not had significant engagement to
this point, as well as to all of our stakeholders

Workgroups will include UNRBA members, staff from DWR,
representatives of agriculture, development, wastewater
treatment plants, etc.

The workgroup process needs to begin soon

UNRBA will coordinate the schedule of this effort with DWR so
our efforts can be integrated with the overall process

These workgroups need to include the work and input from the
Collaboratory’s report.



Schedule for Rules Readoption

The UNRBA is engaging on every aspect of this process and how other
actions or proposals may impact our efforts to achieve a balanced and
productive set of new rules.

The UNRBA will continue to identify opportunities to work with other
stakeholders as we begin coordinating, collaborating, and supporting
DWR in rules review process

June to December 2024
* DWR to begin rule making and their stakeholder process
* Meetings with the Chairs of the Environmental Management
Commission (EMC) and its Water Quality Committee

2026/2027

« DWR anticipates rules readoption



Evaluation of Specific Falls

Lake 303(d) Assessment
Methodology and Site-Specific
Chlorophyll-a Criteria



Evaluation of Falls Lake Specific Assessment
Methodology and Site-Specific Chlorophyll-a Criteria

 The UNRBA continues to focus on our primary priority: coordination
with DWR and stakeholders in the development of a revised
management strategy through the rules review process.
* Noting that two additional goals remain under consideration:
* Modifications of the 303(d) water quality assessment method for
chlorophyll-a in Falls Lake
 Development of a proposed site-specific chlorophyll-a criteria
* As approved by the Board in June, Dr. Marty Lebo was provided with
a new contract to continue this work and he is coordinating his
efforts with the statistical modeling effort

* Nathan Hall is also an important contributor to these discussions and
evaluations.



Communications Support



e
Communications Support

The UNRBA continues to coordinate with DWR
Rules readoption process
* Potential modifications to the water quality assessment
methods
* Development of a site-specific chlorophyll-a criteria for Falls
Lake
The work with DWR will intensify greatly following submittal
of the UNRBA’s and NC Collaboratory’s recommendations
in December 2023.
We still seek to have additional meetings to gather input
from NC Collaboratory staff, researchers, and
representatives of NGOs.
As we have continued to do, we encourage our jurisdictions
to identify additional communication needs and to request
support from the UNRBA team as needed



B
Additional Information and Activities

 Atemplate slide deck has been drafted for use by UNRBA
members to present the recommendations for a revised
nutrient management strategy; comments from the PFC will
be used to finalize the slide deck

* Planning for a joint stakeholder workshop with DWR and
UNRBA on the rules readoption process (tentatively
scheduled for the November Board meeting date, but may
have to be moved out if progress to set this up with DWR
cannot be made)

 We continue to promote participation in a synthesis
workshop by the NC Collaboratory researchers regarding the
intersection of research studies and insights for the rules
readoption process

 American Rivers has offered to coordinate a series of videos
related to their 2023 Neuse River as “River of the Year” and
how the work being done in the upper part of the basin
helped contribute to that designation.



B
Coordination with Stakeholders

 The UNRBA will continue to identify opportunities to work with
other stakeholders as we move through rules readoption.

 The “open” nature of all UNRBA meetings remains a key
component of our transparent communications approach.

* We encourage member representatives and interested
individuals to speak up about ideas and opportunities to
communicate our work and the importance of our

recommendations on a revised strategy and a site-specific
standard.



Other Status Items



Other Status Items

* DWR Neuse Watershed Model / Delivery Factors for WWTP
* Inquiries and Issues Regarding Nutrient Credits
e Soil improvement practice
* Repair/replacement of failing onsite wastewater
treatment systems



Future Meetings Currently Scheduled:
Next PFC Meeting: September 3, 2024, 9:30 AM to Noon

Next BOD Meeting: September 18, 2024, 9:30 AM to Noon



Closing Comments

Additional
Discussion
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