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ARD Watershed Database & Mapping
Projects

* Provide technical support to Coastal Resource
Coordinators (CRCs) and EPA during remedial
process

* Provide site-specific and watershed-wide use of data
and technology to protect and restore trust resources

" Support coordination and data sharing

= Use a suite of standardized tools (QM database and
application, GIS project structure and tools)

" Provide scalable technology to support users
(QM/Marplot — QM /ArcView — QM /ArcIMS)
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Current CPRD Watershed Projects

Charles River, MA Kalamazoo River, MI
New Bedford Harbor, MA Sheboygan River, WI
Hudson River, NY St. Louis River, MIN
Newark Bay, NJ/NY Calcasieu Estuary, LA
Christina River, DE San Francisco Bay, CA
Anacostia River, DC Southern California, CA
Elizabeth River, VA Portland Harbor, OR
St. Andrew Bay, FL Puget Sound, WA

St. John River, FL Metlakatlay AK

Hurricane Mitch, Central America Pearl HarboryHI
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San Francisco Bay Watershed Stations
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Southern California Watershed Stations
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Application of Query Manager to
Remedial Investigations and
Ecological Risk Assessment

Evaluation of existing data

Data screening (comparison to SQGs)
Identification of data gaps, gradients
EcoRisk (weight of evidence)

Use of risk models

Remedial effectiveness monitoring
Data availability (all parties)
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Query Manager Application

Based on standard relational database structure
Menu of flexible, built-in database queries to
facilitate

= Data integration and management (o/d and new)
= Data exploration

Gy ol

Data delivery/export
Query Manager

“ersion 261

Data sharing

Developed by
Office of Response and
Restoration, NOAA
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Self-contained, non-proprietary, run-time application (free, no
software required)

Standardized watershed databases include studies from a variety
of sources

Menu of standard flexible queries for evaluation of sediment
(surface and subsurface) chemistry, tissue chemistry, and
sediment toxicity

Effect models: human health cancer/noncancer risk, dioxin toxic
equivalency (TEQ), PAH toxic unit, logistic regression model
probability of toxicity

Application and Databases Downloadable from ARD web site:
http:/ /response.restoration.noaa.gov/querymanaget

X7
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QA/QC work performed by NOAA

NOAA does not perform chemical data validation on data
provided by others

We do check for missing or unusual results and compare
the electronic data to the hardcopy report (if available)

We verify that we do not introduce any errors when
bringing the data into the Query Manager database
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Data manipulation performed by
NOAA

Standardize chemical names and units, petform any
necessary unit conversions

Calculate sums for chemical classes, including PAHss,
PCBs, DDTs

Ensure replicates are handled propetrly
Check relational structure

Make sure station locations are reasonable (e.g., in the
right watershed, in water) and address obvious
coordinate issues.

Include study notes on replicates, summing methods,
coordinate datum, and other information on the data
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Data Exploration: Watershed
Selection & Query
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Query Graup: EIENETECAA - |
vQuery Manager i =10lx
Sediment Chemistry [subsarface)
Query Infa: [Shows Station Locatons for selecied st Tizsue Chernistry
Sediment Sioszzay ilatesied Isa” Francisco Bay j
Query Group: ISediment Chemistry (surface) j
Query: [Concentration Ranges :l
Run Query Halp Query Info: (5 hows Station Locations for selacted 5 $QG Pair: One Chemical
500G Pair: All Chemicals
Compare to Selected Sediment Quality Guideline (SQG)
Number of Chems in a Sample Exceeding Selected Guideline o
Se I ect Wate rShed ‘Mean/maximum SQG Quotients by Sample for Selected Guideline ]
Select Multiple Chemicals hd|
Rum Qe Heel
Q e Query Info: [Determines the number of chemicals measured in a sample for the selected = =/

506G and/or the mean and maximum 50G guotient (ratio of the chemical
concentration to the SQG concentration) for each sample for selected studies. —
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Run Query | Help | Quit |
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Query Groups within Query Manager

All Data Types: Displays station locations, study notes and
references

Sediment Chemistry (surface): Queries relating to surface
sediment with lower depth of sample <30.5 cm (12 inches) in
depth.

Sediment Chemistry (subsurface): Queries relating to sediment
cores with upper depth of sample > 305 cm (12 inches) in
depth. Optional inclusion of surface sediment data.

Tissue Chemistry: Queries tissue chemistry and calculates Dioxin
Toxic Equivalency

Sediment Bioassay: Queries sediment bioassay results by test
endpoints, species, and response values.

OFFICE OF RESPONSE AND RESTORATION ¢ NOAA'S NATIONAL OCEAN SERVACE



Data Exploration: Query, Study and
Guideline

Query Manager ) =10 x
Watershed: ISan Francizco Bay j
Query Group: ISediment Chemistry (surface) j
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The sum of SQG ratios and the standard deviation of SQG ratios for each b HEET
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IARCE: Zediment Effect Concs. for Hyalella and Chironomus. (EPA 1996) v ] o 18T Saili Dl
|Bpparent Effects Threshold for Microtox (1988) f}‘““‘i: E“: :;U uk:lf}.lﬂ:ln_. - I_“l
lBpparent Effects Threshald for amphipeds (1988) o ”’E q"'-f"'_h_ "c':'mr!" Hoh A —
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|Bpparent Effects Threshold for benthic organisms (1988) JELCE 149400 helirene Z1te dareey
|Apparent Effects Threshold for benthic oyster (1986) =0TOR
|Bpparent Effects Threshold for echinoderm (1994) B
Consensus-Based Freshwater Probable Effect Concentrations (2000) SCTO
Consensus-Based Freshwater Threshold Effect Concentraticns (2000) e . ll

Effects Range-Low

Effects Range-Median

Equilibrium Sediment Benchmark - secondary acute value

Equilibrium Sediment Benchmark - secondary chronic walue

Freshwater Apparent Effects Threshold for Microtox (1987)

Freshwater Apparent Effects Threshold for Microtoxz, organic normalized (1997)
Freshwater Apparent Effects Threshold for amphipods (1997)

Freshwater Apparent Effects Threshold for amphipods, organic normalized (1997)
Freshwater Probable Apparent Effects Threshold for Microtox (1997)

Freshwater Probable Apparent Effects Threshold for Microtez, organic normalized (1997)
Freshwater Probable Apparent Effects Threshold for amphipods (1997)

Freshwater Probable Apparent Effects Threshold for amphipods, organic normalized (1997)
Highest Apparent Effects Threshold (1988)

Lowest Apparent Effects Threshold (1988)

Probable Effect Level, freshwater

Probable Effect Level, saltwater =
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Query Manager Risk Tools:
Data Screening - Sediment Quality

Guidelines

Effects Range Low/Median (ERL/ERM - 28)

Effect Level Threshold/Probable (TEL/PEL) (FW/23 & Marine/34)
Apparent Effects Threshold (AET 50 - 127)

WA State Sediment Quality Standards/Cleanup Screening Levels (47)

Equilibrium Sediment Benchmarks (ESB) secondary acute/chronic
values (34)

Consensus-Based Freshwater Threshold/Probable Effect
Concentrations (TEC 29/PEC 28)

Great Lakes Sediment Effect Concentrations (50)
Freshwater Apparent Effects Threshold (AET 21 - 40)
Freshwater Probable Apparent Effects Threshold (PAET 21 - 40)

OFFICE OF RESPONSE AND RESTORATION ¢ NOAA'S NATIONAL OCEAN SERVACE



Query Manager Risk Models

PAH toxic unit models

= EPA Equilibrium partitioning model based on 13
individual PAHs (DiToro & McGrath 2000; Swartz et al.
1995)

Dioxin toxic equivalency (TEQ) model

= Calculates TEQs based on tissue concentrations of
dioxin, dibenzofuran, and PCB congeners for birds, fish
and mammals

Logistic regression probability of toxicity
" Mixture model predicts the probability of toxicity

(proportion of samples expected to be toxic) from

sediment chemistry based on 37 individual chemical
models (Field et al. 2002)
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Data Exploration: Results

(M Quo Mean (ERM92) 01 _ . e =10] x|
__|Siteid | Studyid Studyname Stationid | Sampleid | Labrep |5 ampdate | 5qgchems| Mumbdl |Humsqouced |Avgzgoquo|Maxsqgquo |:|
iC DE Bight 2003 Fegional Marine Monitoring 4321 1]} 1 20030302 25 7 I 0.m 0.06
nang 04 Mewport Bay Sediment Toricity HET Sepll 1 20000319 25 17 1] Q.03 014
naoe 04 Mewport Bay Sediment T oxicity rB3 Sepld 1 20000919 25 13 0 003 014
naos 04 Mewport Bay Sediment T oxicity BT G EM] 1 200710507 25 10 0 004 Q.20
naos 04 Mewport Bay Sediment T oxicity MBY Sepll 1 20000919 25 17 0 004 11E
03925 :DB Bight 2003 Reagional Marine Manitoring 4075 01 1 200308148 25 15 1] 004 027
0925 DB Bight 2003 Reqgional Marine Manitoring 4168 01 1 200308148 25 9 1] 0.06 034
0325 89 Bight 1998 Reqional Marine Manitaring 2148 01 {1 19580721 25 14 1] 007 0
0325 0B Bight 2003 Reqgional Marine Manitaring 4288 nj| 1 20030814 25 a 1] 007 044
nang 04 Mewport Bay Sediment Toricity MEE Sepld 1 20000319 25 12 1] Q.08 035
naoe 04 Mewport Bay Sediment T oxicity MB? G E| 1 20070504 25 13 0 n.0a 033
0925 :DE Bight 2003 Regional Marine Monitaring 4104 0 1 20030819 25 g 1] 0.ns 0.44
0925 :DE Bight 2003 Regional Marine Monitaring 4305 0 1 200308148 25 9 1] 0.ns 039
naos 04 Mewport Bay Sediment T oxicity HEa tl ap 1 200710504 25 8 0 .09 0.4a
0925 DB Bight 2003 Reqgional Marine Manitoring 4257 01 1 20030903 25 1 1] 009 055
nang 04 Mewport Bay Sediment Toxicity (=R ] Sepl0 1 20000319 25 12 1] 010 043
nang 04 Mewport Bay Sediment Toricity HES Sepll 1 20000319 25 9 1] 010 0.58
0925 06 Bight 2003 Fegional Marine Monitaring am7y 01 1 20030819 25 7 1] 010 0.47
naos 04 Mewport Bay Sediment T oxicity HB10 G EM] 1 20070504 25 2 0 an 073
naos 04 Mewport Bay Sediment T oxicity MBZ Sepll 1 20000927 25 15 0 an .69
naos 04 Mewport Bay Sediment T oxicity HBR tl ap 1 20010504 25 11 0 011 047
0925 DB Bight 2003 Reqgional Marine Manitoring 4065 01 1 20030902 25 1 1] 011 0.a7
0325 D6 Bight 2003 Reqgional Marine Manitaring 42 01 1 200308148 25 9 1] 011 055
0325 :DE Bight 2003 Feqgional Marine Monitaring 4337 0 1 20030814 25 7 1] 011 0.64
naoe 04 Mewport Bay Sediment T oxicity HB2 G E| 1 200710507 25 12 0 o1z .64
naos 04 Mewport Bay Sediment T oxicity HBR Sepll 1 20000919 25 15 0 1z [.EE
0925 :DE Bight 2003 Regional Marine Monitoring 4129 0 1 20030903 25 2 1] 01z 0.69
naos 04 Mewport Bay Sediment T oxicity HBE tl ap 1 20010507 25 13 0 013 060
naos 04 Mewport Bay Sediment T oxicity MBS tl ap 1 20010504 25 i} 0 014 077
0325 D6 Bight 2003 Reqgional Marine Manitaring 4193 01 1 20030902 25 1 1] 014 043
0325 :DE Bight 2003 Feqgional Marine Monitaring 4423 0 1 20030902 25 1 1] 014 0.68
0925 Ko Feqion 4 and 8 Confitmation [Leg 45) 850110 19960620 19 1] 1] 014 0,93
0925 :89 Bight 1998 Regional Marine Monitaring 2146 0 01 19980721 25 7 2 017 1.35
0925 :89 Bight 1998 Regional Marine Monitaring 2147 0 01 19980721 25 7 2 018 1.36
0925 DB Bight 2003 Reagional Marine Manitaring 4177 01 1 20030903 25 1 2 018 1.37
0325 89 Bight 1938 Reqional Marine Manitoring 2145 01 01 19580721 25 a 2 020 1492
nang 04 Mewport Bay Sediment Toxicity HE4 Sepl0 1 20000319 25 9 1 02 1.41
0325 :89 Bight 1338 Feqgional Marine Monitaring 2143 0| 01 195980723 25 g 2 022 'I.Eilﬂ
Id | 2P
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Mapping to Marplot

Q!Muuery Manager
File Edit Query Browse | MARPLOT Tools Help

__|Siteid | Studyid = hen oeertoR WERELO Shiee s Stationid | 5ampleid | Labrep 'S ampdate | Sqggchems| Numbdl h|;
M 0& Bight 20 show Selected on Map CTRL+5 4321 01 1 20030902 20 71
002 D4 Show All on Map CTRL+A | glEN] Sepll 1 20000919 25 171
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0908 D4 Newpor E:f ;ﬂsfr::; s:gfa;inmap NET Mapcl 11 200710507 o5 100
0908 D4 Mewpor oot 1rons - Dots Scale.. MBEY Sepdd 1 20000313 25 171
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0925 89 Bight 1993 R egional Marine Monitaring 2148 i) 01 1998071 25 140
0925 DB Bight 2003 Reqgional kanne Monitaring 4288 Iy 1 20030818 i) a1
008 D4 Mewpart Bay Sedimant Taxicity MBE Sepll 1 20000919 25 1241
gaog D4 Mewport Bay Sediment Tasicity MBY [GEL 1 20010504 25 1240
0925 DB Bight 2003 Regional karine Monitaring 4104 1y 1 20030819 25 24
0925 iDE Bight 2003 Reqgional karine Monitaring 4305 Iy 1 20030818 28 JaE 1}
008 D4 Mewpart Bay Sedimant Taxicity MBS [ 1 20010504 25 gi
0925 DG Bight 2003 Regional Marine Monitoring 4257 o 1 20030903 25 10— j‘
002 D4 Mewport Bay Sedimant Tasicity MEB10 Sepll 1 20000919 25 124
0aos D4 Mewport Bay Sedimeant Toxicity MBS Sepll 1 20000915 28 a1
0925 DB Bight 2003 Reqianal Manne Manitaring 407 | 1 20030819 25 7
00z D4 Mewport Bay Sediment Taxicity MHB10 t a1 1 20010504 25 21l
002 D4 Mewport Bay Sediment Tosicity MBZ Sepll 1 20000921 25 154 -
0aos D4 Mewport Bay Sedimeant Toxicity MBE b &y 1 20010504 28 1141 ll
0925 iDE Bight 2003 Reagional kanne Monitaring 4065 1y 1 20030902 25 11
0925 DG Bight 2003 Regional Marine Monitoring 421 o 1 20030818 25 91
1925 iDE Bight 2003 Reqgional karnne Monitoring 4337 m 1 20030318 25 [ ﬂ
002 D4 Mewport Bay Sedimant Tawicity MBZ [GEL 1 20010807 25 124
0aos D4 Mewport Bay Sediment Toxicity MBS Sepll 1 200009145 25 15y
0925 D& Bight 2003 Reqgianal Marne Manitaring 4129 Iy 1 20030903 25 241
qaog D4 Mewport Bay Sediment Taomicity MBS [LEL 1 20010807 25 124 ﬂ
002 D4 Mewport Bay Sedimant Tawicity MBS [LEL) 1 20010804 25 LE 1)
0925 iDE Bight 2003 Reagional kanne Monitaring 4193 1y 1 20030902 25 11 =
0925 DB Bight 2003 Reqgianal Marne Manitaring 4423 Iy 1 20030902 25 14 it |
0925 (K0 Reagion 4 and 8 Confirmation [Leqg 45) ga0110 19960620 19 D_Dlﬂ
B | 1P
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Results Mapped in Marplot
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Query Manager Tools

< £ P
Auto Documentation ¢ Query Manager
File Edt Query MARFLOT | Toolk Help
v auto-Documentation

Station List. ..

Station Lists
Export Sub-watershed. ..
USCI' deﬁned Sub— ¥ Depth in Centimeters

Depth in Feet

WaterShed ¥ Exclude Zero Lat/longs

Include Zero Lat/Longs

EXPOI‘ t to F IELD S data v Export o FIELDIS

Create Index Files..,

List Structure of Tables...

Structure Tools Help

OFFICE OF RESPONSE AND RESTORATION e« NOAA'S NATIONAL OCEAN SERVICE



Data Export

Extract data for

ArcView
Graphics

Statistical analysis

ArcView
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Results Mapped in ArcView
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Examples

OFFICE OF RESPONSE AND RESTORATION e« NOAA'S NATIONAL OCEAN SERVICE



Ambient Copper in San Diego Bay
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Dredge Volume Calculations

Steps To Determine Dredge Volumes

Import data from Query Manager into ArcView

Average concentrations for all stations with identical lat and
long.

Interpolate surface distributions for contaminants using IDW
with 8 nearest neighbors and a power of 3.

Determined that the drivers would be the organics.
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HNoiag Legend
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Estimated Dredge Volume for
Various Scenatrios.

Scenario Dredged Volume Cu.Yd

Anchor LAET 75,850
Anchor Baseline 1,200,000
A5X 886,000

B5X 769,000
A10X 502,000
B10X 449,000
A15X 295,000
B15X 226,000
A20X 252,000
B20X 200,000
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Caveats/Concerns with methodology

Insufficient density of surface sampling especially
outside the leaseholds.

Insufficient density of sub-surface sampling
(cores).
Variable depth of cores.

Concentration at bottom of cores often above
criteria.

Volume based on dredging entire SMUs which
may not be necessary for all SMUs
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Distribution of PCBs in San Diego Bay
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Distribution of PCBs in San Diego Bay
Datapoints

[ ]1-20

[ ]zo- =0
[ ]s0-100
[ ]1o0- 200
B zo0 - 7100

OFFICE OF RESPONSE AND RESTORATION ¢ NOAA'S NATIONAL OCEAN SERVACE



	ARD Watershed Database & Mapping Projects
	Current CPRD Watershed Projects
	Application of Query Manager to Remedial Investigations and Ecological Risk Assessment
	Query Manager Application
	Query Manager 2.61
	QA/QC work performed by NOAA
	Data manipulation performed by NOAA
	Data Exploration:  Watershed Selection & Query
	Query Groups within Query Manager
	Data Exploration:  Query, Study and Guideline
	Data Exploration:  Results
	Mapping to Marplot
	Results Mapped in Marplot
	Results Mapped in ArcView
	Examples
	Ambient  Copper in San Diego Bay
	Caveats/Concerns with methodology
	Distribution of PCBs in San Diego Bay
	Distribution of PCBs in San Diego Bay Datapoints

