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Agenda What does a Technical Advisory Committee do?

Introductions: * Represents the watershed community

Name, Organization, Watershed of interest, goals for
these watersheds

Shares information on:

Historic and current land use

* Introduce the DEQ’s water quality improvement Future development

process _ . _
Previous and planned restoration projects

« Review stressor identification for each

s Local monitoring efforts
watershed of interest 8

_ _ Key stakeholder groups and contacts
» Discussion on each watershed

Reviews data related to:

* Next Steps : o

Pollutants responsible for biological impairment
Pollutant sources

Pollutant reduction scenarios
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Assessment of benthic impairments TMDL Studies 3
o Water bugs represent a longer term picture « The Clean Water Act tasks DEQ to address
of water quality than water samples. impaired waters by conducting a Total Maximum

Daily Load (TMDL) study.

Health Not Health o The TMDL is the amount of pollutant that can
= Y enter a waterbody and still meet the water

guality standard.
= “Pollution diet”

o Multi-metric index g TMDL End Point
. =)

o VSCI scores tell us that there is an £

. . [»)

impairment but not what the =

pollutant is... =
100 Existing Conditi PostTMDL

More sensitive and e B o
diverse bugs

60
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Less sensitive and . T .
stressor identification.

diverse bugs

i - To identify the pollutant of concern, DEQ conducts a
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Stressor Analysis Process 4

 DEQ used EPA's CADDIS (Causal Analysis/Diagnosis Decision Information
System) approach along with “Stressor Analysis in Virginia: Data Collection
and Stressor Threshold” document (VADEQ 2017).

Indirect Effects

Direct Effects
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Indirect Effects
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VSCI

Fryingpan Creek Macroinvertebrate Data

5

M Filterer

100 * Fryingpan Creek had VSCI scores that were generally
80- higher in the fall than the spring.
70-
60 The community had very few mayflies, stoneflies, and
50-
0. scrapers.
30- . .
20- « Compared to the reference site, Fryingpan Creek had
b fewer scraping taxa and more collectors.
S q§\ S q?\'b ,]90‘ ,15;\ q§<\ q§<\ S q§\‘b FRYINGPAN CREEK
S S ® D © S ©® S ©® >
& < & < S < & < & < B Collector W Predator M Shredd Scraper M Filtere
%Q %Q GJQ ":»Q GJQ ollector redator Shredder craper iiterer
Sample Season
% % PT- % Fam Fam Family F‘"“;;; Family
Ephem H Chironomidae Richness EPT %Scraper D - % MFBI V5Cl
Score Score Score Score Score Score om;;::: Score
;g’:i:g 1.48 7.66 42.73 59,09 27.27 3.52 39.41 63.64 30.60
;;'1' ] 1038 100.00 54.55 50.00 53.54 8.81 21.02 93.98 50.30
_ REFERENCE-BORE AUGER CREEK
gg:'; 2 11.86 7.56 45,36 50.09 54.55 2.81 26.27 64.49 24.89
M Collector ™ Predator ™ Shredder Scraper
Fall 29.87 19.78 74.55 77.27 54.55 46.40 81.41 73.98 57.24
2013
;g’:i;g 8.90 28.09 45.45 5218 45.45 7.05 44.67 58,75 39.69
;;'1' s 45.87 5.11 71.82 58.18 53.54 38.78 55.59 71.52 53.84
gg:i; 2 10.38 43.41 75.45 50.09 54.55 24.67 21.45 77.75 53.24
23'1' 5 28.18 20.43 86.36 77.27 100.00 31.71 50.53 71.58 £0.55
gg’:ig 2 7.42 38.30 §1.82 100.00 72.73 29.95 50.53 76.34 57.02
;;'1' . 35.59 1277 90.00 58.18 53.54 52.85 55.18 73.28 56.43
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Fryingpan Creek-Non stressors 6

* pH, DO, nutrients (TP and TN), dissolved ions (sulfate, potassium, chloride, and sodium), specific conductivity, TDS,
temperature are considered non-stressors based on the evidence described in Section 4 of the Draft Stressor Identification

document.

« The CADDIS scores are shown in the table below.

Cond Chloride Metals Temperature |Habitat/ Hydrologic
CCuU Sediment Modification

Frymgpan
Creek

Fryingpan Creek-Possible stressors

» Several small farm ponds exist on tributaries to Fryingpan Creek that could be altering flow, contributing to influxes of
sediment and nutrients or reducing the macroinvertebrate community downstream. Based on the evidence described in
Section 4 of the Draft Stressor Identification document, we deemed Hydromodification as a possible stressor.

 Aerial pictures are shown below.
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Fryingpan Creek- Most probable stressor 7

Channel Bank Riparian Sediment Substrate Velocity Total

Station ID Date Banks Embeddedness Flow Riffles

Alteration Vegetation Vegetation Habitat

2013-

4AFRY006.08 ¢ 12 85
. 4AFRY006.08 ?312:; 12 93
Station ID

@ 4AFRY006.08 ,ucmvgosoe 201+

11-12 &

. Channel Bank Bank i Pool Pool Riparian . . L Total
25 Station ID Date Alteration Stability Vegetation Flow Substrate Variability Vegetation Sediment Sinuosity Substrate Habitat
0
anFRY006.08 201 18 94
4AFRY006.08 70 18 9
Sample Month-Year
2014-
" 4AFRY00608 00, 12 95
2017-
o 4AFRY006.08 00 15 101
2017-
. 4AFRY006.08 20U 12 81
i — — AAFRY006.08 o0\ 15 107
125~ il |
4aFRvo0e 08 2018 15 71

1-01

Total Habitat- unitless
3 8

* The median total habitat scores were within the high

probability category for aquatic stress and individual

habitat parameters were categorized as poor or

. suboptimal, especially sediment and bank stability.
N R « The percent embeddedness was 65% at Fryingpan

S A Creek and 66% of the substrate was classified as sand
or fine sediments.

Stream pH [DO |TP |TN |Cond |TDS |[Sulfate | Chloride | Potassium |Sodium [ Metals Temperature | Habitat/ Hydrologic
CCu Sediment | Modification

Fryingpan -24 |-18 |-22 [-16 |-16 -18 | -16 -24 -16 -21 NA -11 -2

Creek

DEQ




Fryingpan Creek Summary
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Fryingpan Creek Land use
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* Questions for you:

Does the pollutant identified make sense to
you?

Are there large sources of this pollutant in the
Fryingpan Creek watershed? Are there large
sources of other pollutants?

Does anyone have experience with the ponds
identified or know of others in the watershed?

What BMPs have been installed in this
watershed or water quality initiatives we should
be aware of?

Is there interest in additional BMPs in this
watershed? If so, which ones?

Are there stakeholders who we need to reach
out to in this watershed?

DEQ



Pigg River Macroinvertebrate Data 9

100- * Pigg River had VSCI scores that were generally higher in the
gg: fall than the spring. Two sampling events were over the
0. impairment threshold.
— 60 —f—] — — StationID ; ]
S 50- ] 7 B sapccorses © 1he community had very few stoneflies or scrapers.
@ .
40- [ ] 4APGG077.15 . . . . .
304 « Compared to the reference site, the impaired site on the Pigg
20- River had fewer scraping taxa and more collectors.
10-
0 ) S =
"
qfs& 5y m&g
Collection Date PIGG RIVER
M Collector M Predator M Shredder Scraper M Filterer
% Ephem % PT-H % Chironomidae Fam Richness Fam EPT Family %Scraper Family %2 Domniant Family %MFBI VST
Score Score Score Score Score Score Score Score
W 4597 76.36 72.73 100.00 - 1992 7420 | 5657
Sprne 80.91 72.73 63.64 - 57.80 7807 5721
531114 9091 63 64 7273 - 78.82 76.50 62.57
spine so1s s o [ 5730 w2 | s REFERENCE- PIGG RIVER (4APGG042.21)
?E,’??g 78.18 34.35 63.64 - 69.63 7898 5478 mCollector W Predator M Shredder ™ Scraper W Filterer
Fal 80.91 59.00 72.73 - 65.60 7353 56.52
S 69.09 63.64 63.64 - 63.06 6759 4693
o - 94,55 77.27 90.91 - 60.43 7727 6297
B et et et et ot I Demmtmtberet o et VSO
ggg;g 88.98 - 7091 59.00 5455 - 32.84 7807 50.02
g;gg - 25.54 79.09 63.64 72.73 - 55.18 6968 5L0O
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Pigg River-Non stressors 10

* pH, DO, nutrients (TP and TN), dissolved ions (sulfate, potassium, chloride, and sodium), specific conductivity, TDS,
temperature, and hydrologic modifications are considered non-stressors based on the evidence described in Section 4 of
the Draft Stressor Identification document.

« The CADDIS scores are shown in the table below.

Cond Chloride Metals Temperature |[Habitat/ Hydrologic
CCu Sediment Modification

Plgg River

Pigq River-Possible stressors
« There were no possible stressors identified for the Pigg River.

DEQ



Pigg River- Most probable stressor 11

200 _—

‘l-!? Station ID Date Chan:ul Banks Ba.nk Embeddedness Flow Riffles Rlpw:an Sediment Substrate Velocity T?wl

3 175 Alteration Vegetation Vegetation Habitat

=

5 o wresme f?1133 -— - ° "

S12 Station ID

- ation .

© 100 . 4APGGOTT.15 321_‘4 18 17 103

= @ 4APGGO77 .

2 75

1] 2014-

T 5 4APGGOTT.1S 18 18 107

'©

)

lE 25 4APGGOTT 15 gg‘lg; 18 15 108

aapooorris 2 16 18 122
4APGGOTT. 15 fg‘lré 17 13 104

2001 4APGGOTT.15 32_1035; 18 15 124
175- 4APGGOTT 15 ggjzgz- 18 15 10
150- aaPGGOTTIS 20 16 14 100
- == =

Total Habitat- unitless
3 8
[ ]

The median total habitat scores was in the medium probability
category for aquatic stress and banks were observed to be
unstable with little riparian vegetation.

« The unimpaired station downstream had habitat that was in the

S oS S e ) e low probability for aquatic stress and was observed to have
R R Y/ more stable banks and better riparian vegetation. However, the
sediment scores were generally low even at the reference site.
Stream pH [DO |TP |TN |Cond |TDS |[Sulfate | Chloride | Potassium |Sodium [ Metals Temperature | Habitat/ Hydrologic
CCU Sediment Modification
Pigg River -20 |-20 |-8 -12 | -19 -23 -16 -24 -14 -21 -15 -13 -12




12

Pigg River Summary

/.gH
T

DEQ A | * Questions for you:

* Does the pollutant identified make sense to
you?

: * Are there large sources of this pollutant in the
o Pigg River watershed? Are there large sources
of other pollutants?

+ What BMPs have been installed in this
| watershed or water quality initiatives we should
be aware of?

e Is there interest in additional BMPs in this
watershed? If so, which ones?

tepead  PMD River Land Use | * Are there stakeholders who we need to reach

B il ek B o out to in this watershed?
— |mpaired waters - 42 - Tree
Pigg Land Use B 5 - scrubishaud
/D Il &1 - Harvested/Disturbey
B 11 - Hydo 71 - TurfGrass - 5
- 21 - Impervious (extracted) 81 - Pasture P ’ ‘
- 22 - Impervious (Local datasets) 82 - Cropland

31 - Barren I o1 - NwiOther D EQ
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Beaverdam Creek Macroinvertebrate Data 13

(W]
0
>
Sample Season
%  %PT- % Fam Fam Family F“"’q:;' Family
Ephem H Chironomidae Richness EPT %Scraper Domniant %MFBI VsCl
Score Score Score Score Score Score Score Score
53;35 35.50 10.21 90.00 50,00 81.82 3.52 40,92 68.54  40.84
L £
;;1'? 40.04 17.88 87.27 68.18 72.73 49,33 53.86 7070 57.50
gg;gg 47.46 15.32 62.73 54,55 7273 14,09 64.37 7139 5033
531'8 25.21 53,63 81.82 68.18  100.00 22.90 62.31 7721 | 6216
L
53;;5 54,87 10.21 73.64 50,00 72.73 10.57 60.43 7219 | 5172
L )
231'0 26.69 17.88 95,45 7273 100.00 38,76 4335 6245  57.91

Beaverdam Creek had VSCI scores that were
generally higher in the fall than the spring. One
sampling events were over the impairment threshold.

The community had very few mayflies, stoneflies, or
scrapers.

Compared to the reference site, the impaired site on
the Beaverdam Creek had fewer scraping taxa and
more filtering taxa that were mainly made up of
Simulium, a tolerant fly larvae. These taxa are often an
indicator of sewage or manure.

BEAVERDAM CREEK

mCollector ™ Predator o Shredder Scraper M Filterer

REFERENCE-BORE AUGER CREEK

W Collector W Predator ™ Shredder Scraper M Filterer

DEQ




Beaverdam Creek-Non stressors 14

 pH, DO, TN, dissolved ions (sulfate, potassium, chloride, and sodium), specific conductivity, TDS, water temperature,
metals, and hydrologic modifications are considered non-stressors based on the evidence described in Section 4 of the
Draft Stressor Identification document.

« The CADDIS scores are shown in the table below.

Cond Sulfate  [Chloride Metals CCU |Temperature Habitat/ Hydrologic
Sediment Modification
=/

BeaverdamCreek -18 -13

Beaverdam Creek-Possible stressors

« Total phosphorus was identified as a possible stressor to the Beaverdam Creek benthic community because the median
concentration exceeded EPA's suggested criteria and observations were within the medium probability for stressor
category. However, the diurnal DO data did not show extreme daily swings or exceed the water quality standard indicating
that there is not a bioloaical effect of the observed excess nutrients at this time.

4ABDA004.14- DO mg/L & % Saturation

105
100
95
920
85
80
75

iy

DO mg/L
ORrNWRUGNNWOOD

(
%,
(
Q
|

Station ID
@ 4ABDA004.14

DO % Saturation

08/05/2021 14:30
08/05/2021 20:00
08/06/2021 01:30
08/06/2021 07:00
08/06/2021 12:30
08/06/2021 18:00
08/06/2021 23:30
08/07/2021 05:00
08/07/2021 10:30
08/07/2021 16:00
08/07/2021 21:30
08/08/2021 03:00
08/08/2021 08:30

o 08/08/202114:00
08/08/2021 19:30
08/09/2021 01:00

" 08/09/2021 06:20
08/09/2021 12:00
08/09/2021 17:30
08/09/2021 23:00
08/10/2021 04:30
08/10/2021 10:00
08/10/2021 15:30
08/10/2021 21:00
08/11/2021 02:30
08/11/2021 08:00
08/11/2021 13:30
08/11/2021 19:00
08/12/2021 00:30
08/12/2021 06:00

& c;w P i i
Sample Month-Year e ODO Mg/ 0DO %sat

o
“
™
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Beaverdam Creek- Most probable stressor

Total Habitat

200-

175~

Total Habitat- unitless
3 8 B
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Station ID Date .ﬂ.llc:::i::: Banks Ueself:i:: Embeddedness Flow Riffles Ve:ier:::ii:: Sediment Substrate Velocity HaTbT:::
4ABDADO 14 521‘; 15 “ 18 16 12 17 129
4ABDADO4 14 20T 14 - 12 16 15 16 12 15 125
Station 1D 4ABDADD4 14 01T 15 - 13 18 16 14 15 128
@ 4ABDA004.14 . 05-08
4ABDADDS 14 ?;1;3 15 12 14 17 17 17 126
4ABDADO4 14 521091 15 12 18 19 17 18 141
A A 4ABDAD04. 14 ‘321& 15 16 14 16 125
DA AR R L AR AR A S AR . .
Sample Month-Year
— w o
22 — = : J -/)‘ ] e
dg.aG ,\\‘0’ Qm@ ‘:\,-ﬁ e~ g \zf’? P ® é"?" “@“% & P o
f Y?,QV‘ : & . \3@“ W & o § & . ‘qo" £ & ¢ ‘S’o"‘ . chi‘ ,v?v‘.v s vqoc’” ; éz(5’
| | | | « The median total habitat scores was in the medium probability category for
A N A aquatic stress and banks were observed to be unstable with excess sediment
< Q¥ & &
L S ¢ observed.
« TSS and Turbidity at Beaverdam spiked during several sampling events.
Stream pH |DO (TP |[TN |Cond |[TDS | Sulfate | Chloride |Potassium | Sodium | Metals Temperature | Habitat/ Hydrologic
CCu Sediment | Modification
Beaverdam |-18 |[-13 |[-2 -17 | -15 -20 -16 -22 -6 -16 -15 -7 -15 DEQ
Creek




Beaverdam Creek Summary

)} -4 AP ".?k.&‘.k!, '
VB A

TS

Sodrces: EsciHERE. Garmin. Intermap, intrement F Corp., GEBCO, USGS, FAO
NFS. NRCAN, Geoias ¢, IG1) Kacs (6 NL. Ofdrance Survey. @Alilesn. METI
P

E3ri China (Hang Kong), (o) q:w?uqzmv copidpton, ang thg GIS User
Community %

Yo T

-

Beaverdam Creek Land Use

Legend

Land use categories B -

Class B s

B 1 - Hydro Bl s

I 21 - 'mpervious (extracted) 7

Il 22 - impenvious (Local datasets) 81
31 - Barren 82 -

Forest B o

- Scrub/Shrub

- Harvested/Disturbed
- TurfGrass

- Pasture

- NWI/Other

Tree

Cropland
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* Questions for you:

Does the pollutant identified make sense to
you?

Are there large sources of this pollutant in the
Pigg River watershed? Are there large sources
of other pollutants?

What BMPs have been installed in this
watershed or water quality initiatives we should
be aware of?

Is there interest in additional BMPs in this
watershed that will specifically target sediment,
bacteria, and TP?

Are there stakeholders who we need to reach
out to in this watershed?

DEQ



Poplar Branch Macroinvertebrate Data 17

100-
90-
80-
70-
= 60
Q
»n 50-
= 40-
30-
20-
10-
0-
A A
'\ '\ N N '\
D ] Q ) D D
f» ¥ P G G v 'b G
<O A <O NS <O NS <O NS
& < & < & < & <
R eR R R
Sample Season
% % PT- % Fam Fam Family Fam‘;l; Family
Ephem H Chironomidae Richness EPT %Scraper .‘ %MFBI VsCl
Domniant
Score Score Score Score Score Score Score
Score
Spring . .
2013 3114 10.21 60.00 50.00 54.55 37.00 48.61 68.00 44.94
;;:,: 3 84.53 45.97 92,73 40.91 54.55 05,14 47.29 84.22 68.17
Spring . ., S " -
201 A 37.08 20.43 58.18 68.18 72.73 45.81 55.18 73.66 53.91
;3: 4 59.32 40.86 7455 72.73 72,73 68.71 61.74 76.36 65.87
Spring U o =
2017 45,97 0.00 1.82 59.09 36.36 52.85 65.69 71.93 50.46
E;z.:_}, 38.56 43.41 60.91 63.64 7273 38.76 67.00 77.58 57.82
Spring - . A0 4t A . 4
2018 22.25 10.21 39.09 40,91 45,45 14.09 38.10 65.64 34.47
Fal 38.56 10.21 76.36 50.00 4545 61.66 61.74 71.93 51.99

2018

« Poplar Branch had VSCI scores that were generally
higher in the fall than the spring. Two sampling events
were over the impairment threshold. The observed
seasonal variation is greater than normal.

The community had very few mayflies and stoneflies.

The functional feeding group distribution is very similar
between Poplar Branch and the reference site.

POPLAR BRANCH

W Collector ™ Predator o Shredder Scraper M Filterer

REFERENCE-BORE AUGER CREEK

m Collector ™ Predator ™ Shredder Scraper WM Filterer




Poplar Branch -Non stressors

pH, DO, TN, dissolved ions (sulfate, potassium, chloride, and sodium), specific conductivity, TDS, and water temperature
were determined to be non-stressors based on the evidence described in Section 4 of the Draft Stressor Identification
document.

The CADDIS scores are shown in the table below.

Cond Chloride Metals Temperature
Ccu

Poplar Branch X}

Poplar Branch -Possible stressors

Habitat/
Sediment

Hydrologic
Modification

Total phosphorus was identified as a possible stressor to the Poplar Creek benthic community because the median

concentration exceeded EPA's suggested criteria; however, the median value was within the low probability for stressor
category. The diurnal DO data did not show extreme daily swings or exceed the water quality standard indicating that there
Is not a biological effect of the observed excess nutrients at this time. There was a relationship between elevated TP
concentration and low VSCI scores.

+

y ‘
Sample Month-Year

Station ID
@ 4APAA000.71

86
8.4
8

w

78
76

o 74
ey

6.8
6.6
6.4

4APAA000.71- DO mg/L & % Saturation

\/ \\// \J \/ \/W’\/

=== = = = = = = R = N = = B = R = = = = = = = = N = = (= = e = = = = = = =
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
cccccccccccccccccccccccccccccccccc
B e e T A A S S
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
cccccccccccccccccccccccccccccccccc
P R P P R P P P D P P P P P P P T T T TS

oooooooooooooooooooooooooooooooooo

Date Time

s QDO Mg/ L

0ODO % sat

S om0 om oW oK W W O W
O RN OBR 0O N B O
DO % Sat
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Poplar Branch- Possible Stressors continued

19

« The median total habitat scores was in the low probability category for aquatic stress yet individual habitat parameters showed

that there was excessive sediment banks were observed to be unstable with excess sediment observed.

« TSS and Turbidity were consistently low at Poplar Branch

Station ID
@ 4APAA000.71

&
E-]
©
I
©
o
-

Poplar Branch- Probable Stressor

« Hydromodification was identified to be a probable
stressor (contributing factor) because several
impoundments were observed just upstream of our
sample site. Observations were made of very low flow
conditions at the time of sampling.

* Impoundments can contribute to lower flows, greater
nutrient cycling, and a more consistent source of
sediment.

» Hydromodification due to impoundments/farm ponds is
not considered a stressor by EPA and therefore a TMDL
equation cannot be calculated.

Station
D

Date

Channel
Alteration

Banks

Bank
Vegetation

Embeddedness

Flow

Riffles

4APAAD00.71

4APAAQ00.71

4APAA000.71

4APAAD00.71

4APAAD00.71

4APAAD0O.71

4APAAD0O.71

4APAAQ00.71

2013-
05-29

2013-
10-28

2014-
05-14

2014-
1112

2017-
06-07

2017-
10-18

2018-
05-07

2018-
1-01

0
4APAA000.71

q

Google Earﬂ/\ DEQ



Poplar Branch Summary

4APAA000.24

Souces: Esti, HERE. Garmin, Inlermep, incement P Corp.. GEBCO, USGS, FAO,
NPS, NRCAN, GeoBas e, IGN) Kadas@edT6, Orafi3%e Survey, Esri JacBol tMites
EsriChina (Hong Kong), (&) C,:e-sl:reezrl!sp sfw-:-x:r:cnla-a i"e Gls usF

ry

Poplar Branch Land Use

Legend

Poplarimpaired - 42 -Tree
Poplar Land Use B 51 - Scrub/Shrub
ID - 61 - Harvested/Disturbed
B 11 - Hydro 71 - TurfGrass
- 21 - Impervious (extracted) 81 - Pasture
- 22 - Impervious (Local datasets) 82 - Cropland

31 - Bamen - 91 - NWI/Other
I 41 -Forest @ Monitoring Stations

_ 20
* Questions for you:

* Does our assessment of the stressor for
Poplar Branch make sense to you
based on your knowledge of the
watershed? What are we missing?

» Are there large sources of this pollutant
in the Poplar Branch watershed? Are
there large sources of other pollutants?

» Since we cannot calculate a TMDL
equation for impoundments, we have
several options to move forward....

» Calculate TMDL equation for TP and/ or
Sediment

« Work on a watershed plan that would
include BMPs for TP and sediment.

« Focus implementation activities in the
watershed using existing Pigg River IP
funding opportunities.

* |s there interest in this watershed?

« Commit to occasional monitoring to
evaluate improvements in the benthic
community as BMPs are installed.

 Are there stakeholders who we need to
reach out to in this watershed? DEQ



