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Presentation of streamflow and trend
(loads, FAC) results

Summary
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a USGS Discussion of sites and site selection
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Loads and trends over multiple time periods

Time period Length of Type
Record

1985-2011 27 yrs Load/tend 31

2002-2011 10 yrs Load/tend 1
2007-2011 5yrs Loads only 33 (65)
2002-2011 10 years Secondary/loads 16 (81)

WHY?

- Align with current NTN Monitoring site list (LT and10 yr trends, 5
yr load)

- Examine changes over shorter time frames (since 2000 agreement)

- Development of indicators and measures of change




Currently (2011)
USGS updating
loads and trends at
31 long-term (1985
stations in Bay
Watershed

9 River Input
Stations

22 Upstream
Stations

EXPLANTION

Site Locations
® Multi-Agency
® RIM

— Streams

. _3 State boundaries
—— Chesapeake Bay boundry
Susgquehanna River
[[] chesapeake Bay
Westem Shore
Choptank River
Patuxent River
Potomac River
Rappahannock River
Mattiponi River
Pamunkey River
James river
Appomattox River
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> USGS EXPLANATION
‘ ' River Input Monitoring

science for a changing world Long-term Monitoring
10 Year

Short-term Monitaring

Currently (2011)

— Streams

U SG S u d ati n Susguehanna River
p g [:] Chesapeake Bay
Western Shore

loads and trends at

Patuxent River

65 stations in Bay .
Watershed v Y

1 site added with
10+ years (yellow)

33 sites with 6-9
years (blue)

James River

16 Secondary sites
(brown)
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&USGS streamflow — Total Flow to the Bay
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« For WY2011 113,000 cfs (above normal year) (+30% vs
2010)

* 30% above long-term mean (78,300 cfs)
« Fifth highest since 1937
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a USGS Streamflow — Site Results
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01578310:Susquehanna River at Conowingo, Md.

25TH PERCENTILE-MEDIAN
MEDIAN-75TH PERCENTILE

I VET YEAR

I NORMAL YEAR

I DRY YEAR

Produce Annual
and Seasonal

Streamflows for 0
all 31 Sites

01646580:Potomac River at Chain Bridge, Md.

25TH PERCENTILE-MEDIAN
MEDIAN-75TH PERCENTILE

B ET YEAR

I N ORMAL YEAR

I DRY YEAR

ANNUAL-MEAN FLOW,
IN CUBIC FEET PER SECOND

For 2011 -2
significant trends in
streamflow for the 31
sites (Susquehanna)

17 of the 31 sites had
increase in flow vs.
2010
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02037500:James River at Richmond, Va.

25TH PERCENTILE-MEDIAN
MEDIAN-75TH PERCENTILE
I /ET YEAR
I N ORMAL YEAR
I DRY YEAR

ANNUAL-MEAN FLOW,
IN CUBIC FEET PER SECOND

1995 2000
WATER YEAR
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where:

C IS measured concentration, in milligrams per liter;
g Is measured daily-mean streamflow, in cubic feet per second,;

t istime, in decimal years;

d. t. are centering variables (orthogonal) for streamflow and time;

are coefficients estimated by ordinary least
squares (non-censored observations, for censored
observations implements AMLE procedure)

sin and cos are seasonal components

& residual error
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STATION: M&TETEd 30-Mary-2007 1%:32:45

CONEETOGA RIVER AT CONESTOGE, PA
FCODE 00803, TH,

WATER YEAR MODEL

Modal 3: 0252500

Conc meedel B 0012344
Load modsd R: 0.g<401 0
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Additional Diagnostics

Patuxent River Near Laurel, Md (01592500)

Susquehanna River At Conowingo, Md (01578310)
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WATER-QUALITY SAMPLES
COLLECTED 1990-2009

WATER-QUALITY SAMPLES
COLLECTED 2005-2009

2005 Samples
2006 Samples =
2007 Samples
2008 Samples
2009 Samples

Pecent of Time Streamflow is Equaled or Exceeded

Streamflow

Water—Quality Sample
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%USGS Combined RIM TN Load and A-M Streamflow

science for a changing world

WY2011

314 Mibs

LT Avg 211
Mlbs

+69% vs 2010

Total Nitrogen m Streamflow

Total Nitrogen Load, in million pounds
Mean Streamflow, in thousand cubic feet per second

/7% of TN ' -
load from - -

Susquehanna _ '
River

1994 1998 2002 2006 2010




%!JthGg§ Combined RIM TP Load and A-M Streamflow

WY2011
35.1 Mlbs
(highest load)
LT Avg
13.3 Mibs
+170% vs
2010

/5% of TN
load from
Susquehanna

River (usually
45%)

Total Phpsphorus Load, in million pounds




USGS Combined RIM SED Load and A-M Streamflow

a changing world

WY2011
51.7 B-lbs
(highest load)
LT Avg
10.6 B-lbs
+230% vs
2010

/5% of TN
load from
Susquehanna

River (usually
40%)

Sediment Load, in million pounds

m Sediment ™ Streamflow

Mean Streamflow, in thousands
cubic feet per second




2 USGS FAcC- TRENDS
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Flow-adjusted concentration

e Useful for examining effects of management actions
e Helps to adjust for the “effects” of hydrology and season
e Flow adjustment from ESTIMATOR model

e Uses the slope coefficient (b), time (t), and time (t2) for
non-linearity trend

e Many significant FAC trends



2 USGS rac-TN
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For 1985-2011

21 of 31 sites (~68%)
down, 3 sites up

4 of 9 RIM sites down
All 8 sites in SUS down

9 of 11 in Potomac down
4 of 8 sites NS in VA

2010 - 21 DN, 2UP
2009 - 22 DN, 2 UP
2008 - 22 DN, 2 UP
2007 - 22 DN, 2 UP

EXPLANATION
Total Nitrogen

Notsignificant

Decreased 0-80 percent

Decresed >80 percent

Increased 0-50 percent

Increased > 80 percent
——— Streams

L_:_: State boundaries

|:] Ches apeake Bay boundny
Susquehanna River

[:] Ches apeake Bay
Western Shore
Choptank River
Patuxent River
Potomac River
Rappahannodk River
Mattaponi River
Pamunkey Rver
James River

Appomattax River
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120 Miles
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Notsignificant
Decreased0-80 percent
Decresed >80 percent
Increased 0-50 percent
For 1985- 20 1 1 Increased » 80 percent
e —— Streams

L_-:_: State boundaries

22 of 31 sites (~70%) Ei::::::::::;:f““’

down, 4 sites up

Choptank River
Patuxent R iver

Potomac River

3 of 9 RIM sites

Mattaponi River

downward, 3 upward e

Appomattox River

17 fLe Lé K
e srease e ")-"x'-ﬁv_'_r:_(_ _g"u

10 down sites exceed |
50% reduction

2010 - 21 DN, 4 UP
2009 - 21 DN, 4 UP
2008 - 22 DN, 3 UP
2007 — 22 DN, 3 UP
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120 Miles
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2USGS FAC-sED
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For 1985-2011

9 sites down, 8 sites up
6 > 50% up

14 of 31 sites ns (45%)

3 of 9 RIM sites
downward, 2 upward

2010 - 10 DN, 7 UP
2009 - 12 DN, 4 UP
2008 - 15 DN, 2 UP
2007 - 15DN, 2 UP

EXPLANATION

Total Sediment

Notsignificant
Decreased0-80 percent
Decresed >80 percent
Increased 0-50 percent
Increased > 80 percent

——— Streams
SRS

Caaw
:] Ches apeake Bay boundry
Susquehanna River

I:] Ches apeake Bay

Western Shore

_: State boundaries

Choptank River
Patuxent River
Potomac River
Rappahannock River
Mattaponi River
Pamunkey River
James River

Appomattax River
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a2 USGS rac- 10 year trends

science for a changing world

Comparison of trends (POR to 10-yr)

1985-2011 2002-2011 Change

7 less improving

TN 19 DN 3 UP 12DN 1 UP :
Sites

11 less improving

TP 22 DN 4 UP 11 DN 4 UP :
Sites

6 less improving

SED 9DN 8 UP 2DN 11 UP .
Sites

« Number of significant trends is less in the latter time
period

« 6 of the 15 up trends in 1985-2011 became either
down or not significant in 2002-2011
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TN Indicator

10 yr trend (31 sites)
5-yr TN Yields
(tons/mi?2) at 65 sites

12 of 31 sites indicate
improving trends

Spatially, higher yield
distribution in middle
of Bay watershed,
lower vyields in lower
Bay watershed

Trend
(2002- 2011)

Yield Hign
(2006- Mmediumn
2010) |,

Streams

MNote:

“field" equals Iload
divided by dre
thMdm de

ent the highes tmddl
and lowest 1753 ofthe e yi Iddj
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TP Indicator

10 yr trend (33 sites)
5-yr TN Yields
(tons/mi?2) at 65 sites

12 of 31 sites indicate
improving trends

No geographic yield
distribution, except for
western Potomac basin

X
Trend & 1 & o
(2002-2011) Q’b“ S F

-~

L *

Yield Hon @& B
(2006- Medium [A] [
2010 oy @ HE

Streams

Note:

o
{
"Yield" equals an ual Ioad /

divided by dre ,{'

th M d um, dL oW
represent the hgh st, middle
and Iowest 1/3 of the yield data.
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SED Indicator

10 yr trend (33 sites)
5-yr TN Yields
(tons/mi?) at 65 sites

3 of 31 sites indicate
improving trends, 9
degrading trends

No geographic yield
distribution is indicated

re relsent the highest, middle,
and lowest 1/3 of the yield data.
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Total Nitrogen

5-year Yields
(2006-2011)

Indicator Summary

10-year flow-adjusted trend (2002-2011)

Yield

Degrading

(upward) Not significant

Trends not
available

Improving
(downward)

high
medium

low

'

0 8

14
10
3 9

Total Phosphorus

5-year Yields
(2006-2011)

Yield

Degrading

(upward) Not significant

Trends not
available

Improving
(downward)

high
medium

low

27 6
5
6

12

1
87 8
2 13

Sediment

5-year Yields
(2006-2011)

Yield

Degrading

(upward) Not significant

Trends not
available

Improving
(downward)

high
medium

low

Table can be used to identify “best and worst” conditions
33 sites “no trends”, 12 sites 2013, 20 sites 2014




aUSGS Summary
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e 1 site dropped, 2 added, total from 64 to 65 sites
e Flow to the Bay was 30% above LT mean in 2011

e 2 Susquehanna River sites with significant trends in
streamflow

e FAC trends - the majority of the 31 sites were
downward for TN (21) and TP (22), less (9) for
SED

e Less improving trends as time period is shortened

e More “best than worst” scenarios for TN while TP and
SED are equal
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Thank You

Questions?



2 USGS Example figs of 10-trend, yields, and combined
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10-year trend 5 year yields Combo trend/yields

EXPLANATION , e EXPLANATION Trend &

Total Nit 2 / . S

o N':"_”f" - | Y Total Nitrogen Yields (2002-2011) & &
otsignificant Il 2 S

&
Decreased 0-80 percent

; Low k)
Decresed 50 percent ? ¢
A Increased 0-50 percent N { O Medium Q / Yield High IZ!
A increased » 50 percent : P A @ High e 7 (228103)' Medium  [a]
Streams A Low &
7771 State boundaries v ] y ' Streams %
[ ches apeake Bay boundry et Note

Susquehanna River

5 "Yield" equals annual load ——=:5trearns
[ ches apeake Bay - 51 A divided by dreainage area
Westem Shore ) 4 i, A High, Medium, and Low ) )
ke 4 - | represent the highest, middle, 1 @ Note:

< % S and lowest 1/3 of the yield data. —~ g
Patuxent River fa i v S < A "Yield" equals annual load
Potomac River (4T i * divided by dreainage area
Rapaahannodc River \ 5 s R High, Medium, and Low

5 4 represent the highest, middle,

MattaponiRive; / ) and lowest 1/3 of the yield data Y
Pamunkey River J
James River

Appomattax River

o

120 Miles 9 i} ]

A v B =
LA, les W b

160 Kilometers \'\i)/::.} 3 USGS

swience for a clianging warld

140 Kilometers




