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Water Resources are a National Priority

Rivers and Harbors Act, CWA, SDWA, NEPA, RCRA,

CERCLA, TSCA, Oil Pollution Prevention Act, Beach

Act, Clean Boating Act, Revolving Loan Funds, WQ
Standards

EPA, USGS, USFS, USFWS, NOAA, BLM, NMFS, USACoE
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Effectiveness of Aquatic Resource
Management
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Jackson River TMDL

Implementation Results
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Targeted monitoring tells us about a few specific
sites but what about everything else?

3.5 million stream miles in the US and 50,000 strearr; miles in Virginia



Probabilistic
Monitoring

A network of
randomly chosen
stations used to
statistically assess
statewide water
guality conditions.
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Virginia’s
Probabilistic
Stream
Monitoring
Program

Randomly sampling
streams since 2001




PrObM()n Virginia DEQ Water

Monitoring Programs

Virginia,S  Ambient Water Quality
PrObabi | | StiC (Lakes and Streams)
« Trend Monitoring

Stream « Chesapeake Bay Program
 Biological Monitoring

MOnitOring Program

 Special Studies/TMDL
PrOgram  Pollution Response
* Probabilistic Monitoring

Randomly sampling
streams since 2001




Primary goals of probabilistic monitoring:

Provide decision makers with
good Information

What are the problems?
What Is the extent of the problems?

How serious are the problems?



Virginia Probabilistic Monitoring Sites:
2001-2020

Legend

¢ ProbMonTrendSites
¢ ProbMon20012010
¢ ProbMon20112020

Setting a baseline and detecting changes
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Biomonitoring
Sedimentation
Total Phosphorus
RBP Habitat

pH (<6)

Total Nitrogen
Dissolved Oxygen
CCU Metals
Dissolved Ni

Naphthalene Sed.

lonic Strength
DDE Sediment
Ni Sediment
Total DDT Sed.
DDD Sediment
DDT Sediment
Hg Sediment
Dissolved Cd
Dissolved Cu

2.4

1.9¢
1.89
1.1
1.0%
0.7%
0.7%
0.7%
0.6%
0.4%
0.1% (

0 (+/-2.2%)
o (+/-1.1%)
(+/-1.0%0)
(+/-2.0%0)
(+/-1.5%)
(+/-1.5%)
(+/-1.5%)
(+/-0.4%)
+/-0.4%))
+/-0.1%

9.3% (+
(+/-4.5%)
3.5% (+/{3.0%)
% (+/-2}4%)
2.0%0 (+/-2.0%)

5% (+/-!

23.6% (+

5.7%)

39.7%
39.0% (1

+/-6.9%
H-7.5%)
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Percent of rivermiles not meeting expectations for the

18 most common stressors in Virginia streams
Virginia 2012 305(b)
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Relative Risk
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Sedimentation
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Biomonitoring
Sedimentation

3.6% (H

Total Phosphorus 2
RBP Habitat 1715% (+/-5.7%)
pH (<6) 9.3% (+-5.0%)

Total Nitrogen 5.7%|(+/-4.5%)

Dissolved Oxygen 3.5% (+/13.0%)

CCU Metals 2.4% (+/-2]4%)

Dissolved Ni 2.0% (+/-2.0%)

Naphthalene Sed. 1.9% (+-2.2%)

lonic Strength 1.84 %)

DDE Sediment 1.19% (+/_1_000)\

Ni Sediment — 0 7T @\\

Total DDT Sed. oSy

DDD Sediment 0.7%|(+/-1.5%)

DDT Sediment — 0.70 ( Z

Hg Sediment
Dissolved Cd
Dissolved Cu

(o]

4%

+/-0.49%
H+/-0.1%
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)

0.1% (
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39.0% (1

+/-6.9%
H-7.5%)
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Percent of rivermiles not meeting expectations for the

18 most common stressors in Virginia streams

Virginia 2012 305(b)
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) CONTHNENTAL-SCALE INCREASE IN

LAKE AND STREAM PHOSPHORUS:
ARE OLIGOTROPHIC SYSTEMS

DISAPPEARING IN THE U.S.¢

JOHN L. STODDARD, JOHN VAN SICKLE, ALAN T. HERLIHY, JANICE BRAHNEY,
STEVEN G. PAULSEN, DAVID V. PECK, RICHARD MITCHELL, AMINA POLLARD /‘
APRIL 19, 2016 /'
o |
3 | \
- O



\j br(gaomomc SYSTEMS — POPULATION™

O

v

S (&) (o]
(&) ] o (85

gth with TP < 10 pg/L
[
(e

=S
o

e
o

N,

eam Len

>

Ay
=
',‘"J\
tr
&

&
.

: % S
S ‘ b‘, ‘g“(ﬁ ‘

~

gy N

¢<?<
~ v
\)5 -

Wg‘

- ESTIMATES i)

P e W e ‘.:-:'
_,D w

>

Streams

/

10pg/ll

v'“
1

",

; éﬁﬁ?ﬁﬂﬁ'Tngf
S A

* ’:'; i r Sexw P : L :v\ / ;
200 ,2009) (2013, 37 200 012 Ha g)
Inmél’ : ., ‘-A s ‘ s N

With Permission: John L. Stoddord John van 5|ck|e Al 6n ? Herlihy, Janice Brahney,

Steven G. Paulsen, David V. Peck, Richard Mltchell,‘)A

Pollard 2016. O /-
o \



Percent of Virginia Stream Miles with

TP below detection
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Percent of Stream Miles meeting Biological
Expectations in Virginia
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Summary:

1.

&

Our effectiveness at managing aquatic
resources is mixed.

40% of our streams nationally and in
Virginia don’t meet biological expectations.
WQ Standards appear to be effective.

We need to do more to evaluate risks to the
best of what is left.

Active management of NPS sediment and
nutrients Is new.

In Virginia, biological resources are at least
holding the line and may be improving
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