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Summary

* Purpose of task as part of new USGS Science
Strategy

 Summary of inventory compilation approach

* A few highlights of the inventory |
e Data distribution
e Spatial extent
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e How to use?

e Example w/ power analysis to examine temporal
trends



Toxic Contaminant Inventory

* Inventory of phase 1 targeted, priority toxic

contaminants that includes: -
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* A database containing records for available sites
where specific analyte groups have been
collected with appropriate supplemental
metadata including media, method, timeframe
and frequency.

* These metadata have been combined into GIS
layer(s) of location of data source for targeted,
priority toxic contaminants with metadata of
inventory details

e Examination of data density, distribution
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Toxic Contaminant Inventory- Summary of
Activities

 Tiered prioritization for toxic contaminants based on stakeholder
priorities (TCW) and findings from USGS studies: PCBs, mercury,
pesticides (state data limited to OCP)

* |dentified and contacted researchers, states, and internal USGS
scientists to request data, developed R-script to query relevant NWIS
data: DC (incl FWS), PA, DE, MD (NWQD), WV, VA, NWIS p-codes, EDC

* Developed metadata for these prioritized toxic contaminants in water,
sediment, and fish tissue (biological media)

* Merged state and USGS databases, excluded state data outside the
watershed, removed duplicates, populated blank cells

* Integrating values for PCBs (ongoing)



Database Structure

Detailed record table

Basic Site table

Notes table

stated

Station name Site location
Site location siteidkey stateid
. »

Start/end date

Collection agency Start/end date
Start/end date Multievent
Record count

Method




Database Metadata — Basic Table

All Access O... @ «
Search... p

Tables 2

'j Basicsitetable
j Detailedtable
EH stateData

'j Tablel

Queries

=

fﬂ Detailedtable Query
DetailedtableSelectedEHM
NWIS Grouping

State_Data Query

& E G

State_Data_Source

@ NWIS Grouping X |j Detailedtable X |@ Queryl X |@ DetailedtableSelectedEHM X ‘j Basicsitetable <
siteidkey

| Record: 14

site_no
2222 FT-33
2221 R7-20
2220 PGTMP5S
2219 FT-32
2218 SEDBACK3
2217 R7-19
2216 R7-19
2215 R7-39
2214 3133-SW-3
2213 R7-18
2212 R7-42
2211 R7-18
2210 FT-31
2209 Station #28
2208 R7-20
2207 R7-17
2206 R7-17
2205 2205

2204 Station #16
2203 Station #16
2202 R7-16
2201 2201

2200 2200

2199 R7-15
2198 R7-15
2197 Station #14
2196 Station #14
2195 FT-30
2194 R7-14
2193 R7-FW-21

1of8045 | F M b

-

station_nm -

None
None
None
None
None
None
None
None
None
None
None
None
Above confluence wi
None
None
None
None
below pipe
None
None
None
None
None
None

in pipe
below pipe
None
None
None

Search

datasource
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states
states

-

lat -t
38.93858
38.938152
38.937717
38.93737
38.93720174
38.9371352
38.93713097
38.93692566
38.936900833
38.93670279
38.9366773
38.93666155
38.936606
38.936557
38.93635549
38.93608256
38.93607056
38.936
38.93595
38.93555
38.93521984
38.9349
38.534867
38.93479799
38.93478
38.93461667
38.9346
38.93445
38.93435544
38.93419653

long ~' | start date
-76.9427 12/22/2014
-76.94185709 8/7/2014
-76.938707 5/8/2017
-76.9404 12/29/2014
-76.94102877 11/15/2013
-76.94067908 10/17/2014
-76.94070147 8/7/2014
-76.94070261 6/24/2016
-76.88534167 9/21/2011
-76.94125793 8/7/2014
-76.9404439 6/9/2016
-76.94086388 9/23/2014
-76.9405 12/29/2014
-76.884556 9/24/2009
-76.94015996 10/5,/2016
-76.93954046 8/8/2014
-76.93959064 10/14/2014
-76.53 7/9/2003
-76.88605 2/1/2011
-76.88635 12/1/2010
-76.93956605 8/8/2014
-76.5238 10/25/2000
-76.523783 10/2/2000
-76.93984937 8/8/2014
-76.93931531 10/16/2014
-76.88701667 2/4/2010
-76.887 9/24/2009
-76.9388 12/29/2014
-76.93869705 8/8/2014
-76.93994964 6/21/2016

ot

end_date
12/22/2014
8/7/2014
5/8/2017
12/29/2014
11/15/2013
10/17/2014
8/7/2014
6/24/2016
9/21/2011
8/7/2014
6/9/2016
9/23/2014
12/29/2014
9/24/2009
10/5/2016
8/8/2014
10/14/2014
7/9/2003
2/1/2011
12/1/2010
8/8/2014
10/25/2000
10/2/2000
8/8/2014
10/16/2014
2/4/2010
9/24/2009
12/29/2014
8/8/2014
6/21/2016

~t Collection A ~

Pesticide
DOEE

DOEE

DOEE

DOEE

DOEE

DOEE

DOEE

DOEE

MDE

DOEE

DOEE

DOEE

DOEE

MDE

DOEE

DOEE

DOEE

Env Assess Stam
MDE

MDE

DOEE

Env Assess Stami
MDEDAT09_WC
DOEE

DOEE

MDE

MDE

DOEE

DOEE

DOEE
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Database Metadata — Detailed Table

vicws Cnpuua u

All Access O... @ «
Search. 0

Tables a
'j Basicsitetable

'j Detailedtable

EH state pata

Queries 2
'ﬁj State_Data_Source

v SuUTL e

5 Basicsitetable X

station_nm = datasource
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
US RTE 15 BR. NOI states
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
KINGS CREEK AT U NWIS
UNNAMED TRIB Tt NWIS
UNNAMED TRIB T NWIS
UNNAMED TRIB Ti NWIS
UNNAMED TRIB T NWIS
UNNAMED TRIB T NWIS
UNNAMED TRIB Ti NWIS
UNNAMED TRIB Tt NWIS

|Record: 14 4 180f2404 b M P

7] Detailedtable |

-

[RIRVIIVES

I

reAL T UTIETY v

lat -
42.00139
42.00139
42.00139
42.00139
42.00139
42.00139
42.00139
42.00139
42.00139
42.00139
42.00139
37.28208257
37.28208257
37.28208257
37.28208257
37.28208257
37.28208257
37.28208257
37.28208257
37.28208257
37.28208257
37.28208257
37.28208257
37.5316111
37.5316111
37.5316111
37.531e111
37.5316111
37.5316111
37.5316111

Search

long = start_date
-77.12778 1/1/2006
-77.12778 1/1/2011
-77.12778 1/1/2011
-77.12778 1/1/1996
-77.12778 1/1/2016
-77.12778 1/1/1996
-77.12778 1/1/2001
-77.12778 1/1/2006
-77.12778 1/1/2011
-77.12778 1/1/2011
-77.12778 1/1/2016
-75.98021009 1/10/1990
-75.98021009 1/10/1990
-75.98021009 1/10/1990
-75.98021009 1/10/1990
-75.98021009 1/10/1990
-75.98021009 1/10/1990
-75.98021009 1,/10/1990
-75.98021009 1/10/1990
-75.98021009 1/10/1990
-75.98021009 1,/10/1990
-75.98021009 1/10/1990
-75.98021009 1,/10/1990
-75.8486667 5/16/2000
-75.8486667 5/16/2000
-75.8486667 5/16/2000
-75.8486667 5/16/2000
-75.8486667 5/16/2000
-75.8486667 5/16/2000
-75.8486667 5/16/2000

4

end_date
1/1/2006
1/1/2011
1/1/2011
1/1/1996
1/1/2016
1/1/1996
1/1/2001
1/1/2006
1/1/2011
1/1/2011
1/1/2016
1/10/1990
1/10/1990
1/10/1990
1/10/1990
1/10/1990
1/10/1990
1/10/1990
1/10/1990
1/10/1990
1/10/1990
1/10/1990
1/10/1990
5/16/2000
5/16/2000
5/16/2000
5/16/2000
5/16/2000
5/16/2000
5/16/2000

-

parm_cd

39024
39030
39054
39055
39056
39057
39630
77825
81757
82184
82611
82612
4024
4028
4035
4037
4040
4041
4095

-

constituent_
Hg

Hg

Hg

Hg

Hg

PCB

PCB

PCB

PCB

PCB

PCB
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide

method2 = | methodl =~ Collection_A =

PA

PA

PA

PA

PA

total PCBs PA

total PCBs PA

total PCBs PA

total PCBs PA

total PCBs PA

total PCBs PA
Propazine; water; unfilter Propazine UsGSs
Trifluralin; water; unfilter Trifluralin USGS
Simetryn; water; unfiltere Simetryn UsGS
Simazine; water; unfiltere Simazine USGS
Prometon; water; unfilter Prometon USGS
Prometryn; water; unfilte Prometryn USGS
Atrazine; water; unfiltere| Atrazine USGS
Alachlor; water; unfiltere: Alachlor USGS
Cyanazine; water; unfiltel Cyanazine UsGS
Ametryn; water; unfiltere Ametryn USGS
Metribuzin; water; unfilte Metribuzin UsGS
Metolachlor; water; unfil Metolachlor USGS
Propachlor; water; filtere Propachlor USGS
Butylate; water; filtered; Butylate USGS
Simazine; water; filtered; Simazine USGS
Prometon; water; filtered Prometon USGS
2-Chloro-4-isopropylamir 2-Chloro-4-isopi USGS
Cyanazine; water; filterec Cyanazine USGS

Fonofos; water; filtered; | Fonofos

USGS

multievent

o O 00 0 0 000000 0000000000 00000000

siteidkey

310¢
3108
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
310¢
311¢
311¢C
311¢
311C
311C
311¢
311(

-



Database Metadata — Detailed Table (cont.)

EH Basicsitetable X |j State Data < |j Detailedtable

All Access O... @ «

Search...

Tables

j Basicsitetable
j Detailedtable
EH stateData
Queries

'ﬁj State_Data_Source

Datasheet View

jo

2

»

Location =

| Record: 14 4 /11850 of 36081

ObjectID ~

L 1

Site ID

NEB2
NEB2
NEB2
NEB2
NEB2
NEB2
NEB2
NEB2
NEB2
NEB2
NEB2

1;( Unfiltered

-

Sample ID = Source data filename -

1TF188 fishmetals2001 Data for As Cd Cr Hg Pb Se
1TF187 2001pchsfish

1TF186 2001pchsfish

1TF187 2001pcbsfish

1TF188 2001pchbsfish

ATF017 2004fishmetalsg Data for As Cd Cr Hg Pb Se
4TFO18 2004fishmetals9 Data for As Cd Cr Hg Pb Se
4TF019 2004fishmetals10 Data for As Cd Cr Hg Pb Se
4TF019 2004fish-pesticides just the pesticides incomplete list
1TF186 2001pcbsfish

15PFO05 2015 _Fish_PCBs_data_111  PCBs only

4PFO08 2004fishpchs just the pchs

4TFO18 2004fish-pesticides just the pesticides incomplete list
4TF017 2004fish-pesticides just the pesticides incomplete list
4TF019 2004fishpcbs just the pcbs

4TFO18 2004fishpchs just the pchs

ATF017 2004fishpchs just the pchs

4PFO10 2004fishpchs just the pchs

4PFO09 2004fishpchs just the pchs

P2-NEB-011-GT Anacostia Rl Fish Tissue from & What is in Sample 1D is
P2-NEB-011-GT Anacostia Rl Fish Tissue from 2 What is in Sample 1D is
P2-NEB-011-GT Anacostia Rl Fish Tissue from # What is in Sample 1D is
P2-NEB-011-GT Anacostia Rl Fish Tissue from & What is in Sample 1D is
P2-NEB-012-GT Anacostia Rl Fish Tissue from 2 What is in Sample ID is
P2-NEB-012-GT Anacostia Rl Fish Tissue from & What is in Sample 1D is
P2-NEB-012-GT Anacostia Rl Fish Tissue from 2 What is in Sample 1D is
P2-NEB-012-GT Anacostia Rl Fish Tissue from A What is in Sample 1D is
P2-NEB-012-GT Anacostia Rl Fish Tissue from & What is in Sample ID is
P2-NEB-011-GT. Anacostia RI Fish Tissue from & What is in Sample ID is

Search 4

Field_Sample_ID .
Field_Sample_ID .
Field_Sample_ID .
Field Sample ID.
Field_Sample_ID .
Field_Sample_ID .
Field_Sample_ID .
Field_Sample_ID .
Field Sample ID.
Field_Sample_ID .

incomplete list contains other halogenated organics data
incomplete list contains other halogenated organics data
incomplete list contains other halogenated organics data
incomplete list contains other halogenated organics data

incomplete list contains other halogenated organics data

What is in Site ID is
What is in Site ID is
What is in Site ID is
What is in Site ID is
What is in Site ID is
What is in Site ID is
What is in Site ID is
What is in Site ID is
What is in Site ID is
What is in Site ID is

Notes

Station_ID .
Station_ID .
Station_ID .
Station_ID.
Station_ID .
Station_ID .
Station_ID .
Station_ID .
Station_ID.
Station_ID .
P2-NEB-012-GT Anacostia Rl Fish Tissue from 2 Congeners. What is in Sample ID is Field_Sample_ID . What is in Site 1D is Station_ID .

MNum Lock
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&



What does inventory tell us?

Initial Impressions

12000

10000

Unique Sample Count

N = [o))] (0]
o o o o
o o o o
o o o o

o

Hg PCB

Constituent Group

Pesticide

B NWIS
B States
B EDC

Unique Sample Count

25000

20000

= =
o Ul
o o
o o
o o

5000

0

Surface Water M Fish+biological media

Sediment
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What does inventory tell us?

PCB Mercury

1,918

2,667
2,254

7,786
8,316

m Fish Sediment Surface Water m Fish Surface Water Sediment

Pesticides

4,650

1,95

Surface Water

4,864

Sediment ™ Fish

11



What does inventory tell us?

2,667

m Fish

PCB

Sediment

8,316

Surface Water

State PCB Data

921

8,284

Sediment = Bio/Fish Surface Water =

USGS PCB Data

32

v 115

429

= Bio/Fish Sediment Surface Water

12



I Inclusive Fish PCB (States External USGS) Number of Fish PCB Records (1111972 - 11/ Fish PCB Records by Start Year since start of Bay Program (1983 - Present) States Fish PCB Record Sites with Repeat Analysis

Chesapeake Bay Watershed Chesapeake Bay Watershed Chesapeake Bay Watershed
- o b .
tatws (Externai) /'/ [_JChesapeske Bay Watershed | —— -
State Bounds - -
= e 0o OO0 o~ ate = @ States Fish PCB Repeat Analysis Site |~ —
N e — Hydrologic Unit Boundaries - HUC 4 | ~

C‘f » K'\ -“@ -ﬂ? ‘@ 7 [ Lower Chesapeake [ Chesapeake Bay Watershed

LR [ Potomac State Boundary

V: Susquehanna Hydrologic Unit Boundaries -HUC 4
| chesapeaks Bay Watershed —_ o e
| =tate Soundary [ | Upper Chesapeake .
ydrologle Unit Boundaries - HUC & [ Potomac
[ Susquehanna

| Lower Chesapeats
| Potomac

— ] Susquetanna

] Upper Chesapeake

[] Upper Ghesapeake

Record Start Year (Count) — — r\’

___-—"'__ .19!3.7: .msnma OiDQYﬂHI ':j'zmzrm\ Omr (23) .zmuml .2D1'|'1‘292\ — __,,/>
o —— @ oo Woosoom Ohosagen  (Oaoa ey @eoos sos) @aons e @aoe an | |
e a 1983 2018 _—
P o = 100 lometers @ Qoo Ouoogn  Ooneeen oo s @oova s —
— L1 1 1 1 1 1 | —
e — T T T —1 @ oy @rsosesy Oawogony (Do pzssy @eoo o @eos gy o 50 100 Kilemeters B - ? L 5? L W‘lﬁlﬂometeu N
e N
P o ] 100 Mies: P4 ® -~ ® T T
1886 (1) 1006 (200 1,250 12006 (312) 2011 (823 2016 (452) T T T T T T T T 1 o
a 50 100 Mies - 0 ° 100 Miles
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What does
Inventory
with repeat
analyses
(Internal,
external sw

- tellus?
- Locations
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What does inventory tell us?

Comparison of Methods- PCBs

Number of Analyses

1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100

W Aroclor

Total PCBs

Congener

B Unknown

[ |
%
S
o
’LQ
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NWIS/USGS EDC (Infernal USGS) Number of Pesticide Records by Media Type - HUC & MWIS/USGS EDC (Internal USGS) Humber of Pesticide Records by Media In Potomac subwaershad with Land Cover Data

Chesapeake Bay Watershed Chesapsaks Bay Watershed- Polomac subwatarshed

Sediment y, \
. o @ @O0 ~
S S S S L —
NS S -
NRAT R AT AT N
N SR

N

[ Chesapeake Bay Watershed

[ ] state Boundary

Hydrologic Unit Boundaries - HUC 4
[ Lower Chesapeake
[ Potomac

[ susquehanna
] Upper Chesapeake

| el USGS Pesticides by media, with land
o use

0 50 100 Kilometers
" N
o T — A
" 0 50 100 Miles




Mercury, Internal sw and
sediment

Bioaccumulation of Mercury in Fish
Varied by Species and Location in
the Chesapeake Bay Watershed—
Summary of Existing Data and a
Roadmap for Integrated Monitoring

Paper: Willacker Jr., J.J., Eagles-Smith, C.A., Blazer, V.S., 2020, Mercury
bioaccumulation in freshwater fishes of the Chesapeake Bay watershed:
Ecotoxicology, v. 29, pp. 459-484, https://doi.org/10.1007/s10646-020-
02193-5.



https://doi.org/10.1007/s10646-020-02193-5

Challenges and Next Steps

* Inconsistencies between external and internal data sets
* Method differences across time, collection agency

 QC of data is difficult

* Breadth of the contaminant groups — PCBs (1-209 compounds),
pesticides (200,000 individual analysis records)

e Deeper dive into repeat analysis sites needed- for example, how many
sites >5 events?

* Merging of data values ongoing (PCBs, others?)
* Updates and/or expansion for other constituents

17



General Takeaways

* Inventory is useful for visualizing and assessing disparate monitoring
efforts watershed-wide.

* Additional refinement is needed, but appear to be some
geographically focused areas of high density, repeat sampling for
priority contaminants that may be useful.

 State data sets are robust especially when combined. Streamlining
methods (analytical, frequency, etc) may provide even more benefits.

* Worthwhile to explore opportunities to enhance or link together the
state / CBP ongoing monitoring efforts (through the PSC effort or
otherwise) to achieve TCW obijectives.



Developing expectations for
detecting temporal changes
In river contaminant
concentrations in the
Chesapeake Bay Watershed

Ty Wagner, Paul McLaughlin, Sara
Breitmeyer, Stephanie Gordon, Greg
Noe, and Kelly Smalling




Research goal and question
W

- Goal: To utilize statistical power analysis to help develop expectations
for detecting regional temporal declines for select surface water
contaminants in the Chesapeake Bay Watershed under different
monitoring scenarios (e.g., frequency, number of samples)

Question: What is the statistical power to detect regional temporal
trends in river contaminant concentrations within the Chesapeake Bay
Watershed as a result of BMPs?

20



Objectives

1.Quantify existing temporal trends in concentrations of select
contaminants and total estrogenicity and estimate components of spatio-

temporal variation

2.Using estimated parameters from objective 1, perform simulated
power analyses to determine the statistical power to detect regional
temporal trends under different monitoring scenarios

21
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Plantis

I Contaminants of Focus

* Atrazine e N

:HPn'int
* Metolachlor

 Total estrogenicity (a measure of
estrogenic activity in the water
column)

e Total PCBs



Stay tuned for results from Ty and others
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