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How Is the USGS Supporting the Mid-Point
Assessment and Phase 111 Watershed
Improvement Plan Development?

Using observed water-quality data:
(1) Compute Nutrient and Sediment loads
- Identify problem areas /*hot spots”

(2) Quantify the change in loads
- Where have we seen improvements?

(3) Identify management actions/environmental changes
that are governing the trends in loads

(4) Enhance the Chesapeake Bay Watershed Model
aUSGS



Questions Addressed

« |Load — The amount of nitrogen, phosphorus, or sediment
delivered to a downstream receiving body over a given

time period. (Load = Concentration * Stream Discharge)

« What are the observed loads in Nitrogen, Phosphorus, and
Sediment across the bay watershed?

« How have the loads in nitrogen, phosphorus, and sediment
changed as a result of watershed activities? (focus time
period 2005 -2014)

» What factors are governing measured trends In nitrogen,
phosphorus, and sediment loads?

< USGS
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science for a changing world

Navigate Menu
Home

Background

Introduction
Methods

Glossary

Related Publications

Results and Maps

Load Summary
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Interactive Map
Downloadable Maps
Downloads

Model Input Data
Load Table

Yield Table

Trend Results Table

USGS "Mapping” Tool
http://cbrim.er.usgs.gov/

Welcome to the USGS web site dedicated to providing water-quality trend and
load results for the nontidal rivers of the Chesapeake Bay watershed.

The objectives of the Chesapeake Bay nontidal monitoring program are to:

« Quantify sediment and nutrient loads in the nontidal rivers of the
Chesapeake Bay watershed.

« Estimate changes over time (trends) in sediment and nutrient
concentrations that are related to the implementation of Best Management
Practices, or other anthropogenic factors.

The monitoring data are collected by numerous agencies through the nontidal
monitoring partnership. Results are updated each water year for the network of
water quality monitoring stations distributed throughout the Chesapeake Bay
watershed.

Methods, data, results, and interpretations are available for:

Sediment and nutrient loads and yields

Sediment and nutrient trends in concentration
In-stream sediment and nutrient concentration data
Stream discharge

Water Year 2013 load and trend results are only available for the following 9
major rivers with the longest water-quality records:

Choptank River near Greensboro, Md, (01491000)
Susquehanna River at Conowingo, Md. (01578310)

Patuxent River near Bowie, Md. (01594440)

Potomac River at Chain Bridge at Washington, D.C. (0164580)

Intranet Home

“ Find A Person
- ‘Search Intranet

Click on the image above to access the interactive map




Onllne Communlcatlon Products

Ey o= ‘-"- Intranet Home
*. Find A Person
Search Intranet

Water Quality Loads and Trends at Nontldal llomng Stations i | the Chesapeake Bay Watershed

Download Results

— Estimated Loads and Concentrations

— Flow-Normalized Loads and Concentrations
— Trend in Flow-Normalized Loads

Interactive Map - display per acre loads and trends

Static Maps

— Per Acre Loads

— Trend in Per Acre Loads

— Combined Per Acre Loads and Trends

Load and Trend Summaries

e Avallable January 2016
a2 USGS




Chesapeake Bay Nontidal

Chesapeake Bay Nontidal Network: Monitoring Network
AT

All Stations
T Statons Monitoring Stations (117 Stations)

DAYl - 1985 - 9-RIM and 21-Long-term
e e - 2004 - PSC Agreement — 57
estem Shere , ® stations
G e 2011 - TMDL Enhancement 30
W PEEI stations
ﬁ; 80 n  Drainage areas range from
SCTE: i&:.un 2 .] ._1 1to 27,100 mi?
" Monitoring:
Six States, D.C., SRBC, EPA and
USGS

Cost:
LY
S I Al $6M Annually - $30K per site

= USGS

Prepared on 102015



Summary of Stations by State

Stations with New Stations
State Reported Loads with Monitoring Total
and/or Trends Only

Virginia
Pennsylvania
Maryland

West Virginia

New York
Washington D.C.
Delaware

< USGS



What are the observed loads In

'E‘
|

Nitrogen, Phosphorus, and Sediment |
across the bay watershed?




Total Nitrogen per
Acre Loads

3 Categories of per Acre
Loads:

(1) Low =
< 6.88 Ibs/ac
52 of 81 stations

(2) Medium =
>6.881t0<13.75
15 of 81 stations

(3) High Yields = 2 13.76
14 of 81 stations

ZUSGS

Total Nitrogen per Acre Loads: 2005-2014

S i

Average Load (Ibs/ac)
1.19 - 6.88
6.89 - 13.75

13.76 - 3344

Squares with black outline are
yields based on 2010-2014.

Susquehanna
Eastern Shore

Western Shore

Potomac
Rappahannock
York /




Total Phosphorus per
Acre Loads

3 Categories of per Acre
Loads:

(1) Low =
< 0.50 Ibs/ac
40 of 66 stations

(2) Medium =
>051t0<1.00
20 of 66 stations

(3) High Yields = = 1.01
6 of 66 stations

ZUSGS

Total Phosphorus per Acre Loads:
2005-2014

S s

Average Load (Ibs/ac)
0.13 - D.50
0.51-1.00

1.01 - 2.3

Squares with black outline are
yields based on 2010-2014.

Susquehanna
Eastern Shore

Western Shore

Potomac
Rappahannock
York /

James




How have the loads in Nitrogen, ;
Phosphorus, and Sediment changed as
a result of watershed activities?
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Total Nitrogen per Acre Loads

Total Nitrogen per and Trends: 2005-2014

Trend Direction

ACre Loads and * NoTrend

¥  Improving

Trends: 2005-2014 s

1.19 - 6.55
6.89 - 13.75

Of the 14 stations with the highest per 13.76 - 33.44
Squares with black gutline are

acre loads for Total Nitrogen: s
6 have improving trends Susquehanna
3 have degrading trends =astem Share

Western Shore

4 have no trends Potomac ~“N_ ;
. - . Le el v .

1 has insufficient data for trends Happahamk% sty ;..”D‘ v

York oy 1

James - X7y
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Changes in Nitrogen per Acre Loads: 2005-2014
Example from the Susquehanna Watershed

UNADILLA RIVER ROCKDALE
SUSQUEHANNA RIVER CONKLIN
SUSQUEHANNA RIVER WAVERLY
COHOCTON RIVER CAMPBELL
CHEMUNG RIVER CHEMUNG
SUSQUEHANNA RIVER TOWANDA
SUSQUEHANNA RIVER WILKES-BARRE
SUSQUEHANNA RIVER DANVILLE

WB SUSQUEHANNA RIVER KARTHAUS
WB SUSQUEHANNA RIVER JERSEY S.
WB SUSQUEHANNA RIVER LEWISBURG
PENNS CREEK PENNS CREEK
RAYSTOWN BRANCH JUNIATA RIVER
JUNIATA RIVER NEWPORT

SHERMAN CREEK SHERMANS DALE
CONODOGUINET CREEK HOGESTOWN
YELLOW BREECHES CREEK CAMP HILL
SWATARA CREEK HERSHEY

WEST CONEWAGO CREEK MANCHESTER
SUSQUEHANNA RIVER MARIETTA
CONESTOGA RIVER CONESTOGA
PEQUEA CREEK MARTIC FORGE

SUSQUEHANNA RIVER CONOWINGO)

Susquehanna

EXPLANATION

E Improving
|: Degrading
E No Trend

Improving or degrading trends
classified as likelihood estimates
greater than or equal to 66%

*The number next to each bar represents
the total percent change in total nitrogen
yield over the specified time period.

[ 1

0 1 2 3 o
CHANGE IN TOTAL NITROGEN LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE




SLEguatanna

URADILLA FIVER RDCKOALL

EXPLAMATION
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UNADILLA RIVER ROCEDALL
SUSDUEHAMNMNA RIVER CONKLIN
SUSCLEHAMNA RIVER WAVERLY

COROCTON RVER CAMPEELL
CHEMIUMG RIVER CHEMILING
SUSCLERANMA RIVER TOWANDA
SLISOUEHANNA FIVER WILKES-BARRE
SUSOUE-LANNA RIVER DAMVILLE

WE SLECUEHANNA RIVER KARTHALIS
WE SUSOUEHAMMA RIVER JERSEY 5.
WE SLECUEHANNA RIVER LEWISEURG
PENNS (REEK PENNS CREEE
RAYETOWN BRANCH JLINIATA BIVER
JUNIATA RVER REWPORT

EHERMAM (REEK SHERMANS DAL
COMODOGUINET CREEK HOGESTOWM
YELLOW BREECHES CREEK CAMP HILL
SWATARA CREEE HERSHEY

EST COMEWAGD CREEX, MANCHESTER
SUSQUEHANNE FIVER MARETTA
CONESTOGA RIVER COMESTOGA
PEQUEA CREEK MARTI. FORGE
SUGOUEHANMNA RIVER CONCYWINGD

NANTICOKE RIVER BRIDGEVILLE
MAREHYHOPE CREEX ADAMSVILLE
CHOPTAME RIVER G
TUCKAHOE CREE
BIG ELK (FEEKELK MILLS

DEER CREEK DARLINGTON

GUNPOWDER FALLS GLE

ME PATARZCD BV DARHURST
GWYHNS FALLS VILLA ROVA
PATLIXENT BVER LINITY

PATUXENT RIVER BOWIE

WESTERN ERANCH UPPER MARL BORD

GEORGES CREEK FRANKLIM

WILLS (REEK CUMBERLAMD
FATTERSON CREEK HEADSWILLE

5B POTOMAC PIVER SPRINGHELD
CACAPON RIVER GREAT CACAPON
TOMOLOWAY (REEK HAMCDCE
LICKING CREEK PECTOMVILLE
CONOCDCHEAGLE CREEE FAIRVIEW
OPEQUON CREEE MARTINEEURG
ANTIETAM CREEE WAYRESBORD
ANTIETAM CREEK SHARPSEURG

5F SHENANDOAH RIVER FROMNT ROYAL
NF SHEMAMDOAH RIVER STRASEURG
CATOCTIN CREEK MIDDLETOMM
MONDCACY RIVER BRIDGERCET

»
a(e c(
POTOMSEC RIVER CHAIM BRIDGE
RAPIDWN FIVER CULPERER
RAFFAHANMOCK RIVER FREDER.
PAMUMEEY RIVER HANOVER
MATTARON RIVER BELAHVILLE
JAMES RIVER BLUE RIDGE PKWY
JAMES FIVER CARTERSVILLE
JAMES RIVER RICHMOMD
APPOMATTON FIVER MATOACA
CHICKAHOMINY RIVER PROVIDENCEF.

Smquehanna

EXFLANATION

D mesoving

Wastem Shoes

Wirginia

-1:[
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L 1.0 05
CHANGE [N TOTAL PHOSPHORUS L

oo L
CAD BETWEEN 2005 AND 20

0

10

4, I[N POUMDS PER ACRE




What factors are governing measured
trends in Nitrogen, Phosphorus, and
Sediment loads?



Changes in Phosphorus per Acre Loads: 2005-2014
Example from the Susquehanna Watershed

Susquehanna

UMADILLA RIVER ROCKDALE
SUSQUEHANNA RIVER COMELIN EXPLAMNATION
SUSQUEHAMMA RIVER WAVERLY :

COHOCTON RIVER CAMPBELL |:| Imprc:-a-'l.ng

CHEMUNG RIVER CHEMUNG - [ pegrading

SUSQUEHANNA RIVER TOWANDA - [ ] noTrend
SUSQUEHANMA RIVER WILKES-BARRE - Improving or degrading trends
SUSQUEHANMA RIVER DANVILLE classified as likelihood estimates
WE SUSQUEHANNA RIVER KARTHAUS greater than or equal to 66%
WE SUSQUEHAMNMA RIVER JERSEY 5. *The number next to each bar represents
WE SUSOUEHANMA RIVER LEWISBURG the total percent change in total nitrogen
PENNS CREEK PENMS CREEK yield over the specified time period.
RAYSTOWN BRANCH JUMIATA RIVER
JUNIATA RIVER NEWPORT
SHERMAMN CREEK SHERMANS DALE
CONODOGUINET CREEK HOGESTOWN
YELLOW BREECHES CREEK CAMP HILL
SWATARA CREEK HERSHEY
CeT Rl DA s COEEL B AL LESTED
SUSQUEHANMA RIVER MARIETTA

X i Wl O 000 Ot s Wl
L ey g e e )y e

PO RS VAR TORGE |20
SUSQUEHANNARIVERCONOWINGO| . . | L T o

-1.5 -1.0 . . 0.5 1.0
CHAMNGE IN TOTAL PHOSPHORUS LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE




Susquehanna River at Marietta:
Total Phosphorus

SUSQUEHANNA RIVER AT MARIETTA, PA

110,000
100,000+
90,000+
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60,000+ Change in Load 1985 to 2014 = -23%
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Susquehanna River at Conowingo:
Total Phosphorus

SUSQUEHANNA RIVER AT CONOWINGO, MD

110,000
100,000
90,000
80,000

70,000

60,000 Change in Load 1985 to 2014 = +54%

50,000

Change in Load 2005 to 2014 = +44%

40,000
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Using Monitoring Data To Measure Progress and Explain Change

Elements of STAR Mid-Point Assessment Workplan

1. Measure progress Inf
* Trends of nitrogen, phosphorus and n OI’I’T\
sediment in the watershed. Strategies

* Trends of water quality in the estuary

2. Explain water-quality changes

. Explain Enhance
* Response to management practices

Change Models

3. Enhance CBP models
1. WSM
2. SPARROW
Measure Progress
4. Inform management strategies
* WIPs
* Water-quality benefits

Monitor Conditions

20



Questions for the Commission

 Are there other ways that would be
usefull to display this load and trend
Information?

» \WWhat would be the best ways to
Inform your constituency of our load
and trend results?

< USGS



