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Central Coast Ambient Monitoring Program
Data Integration and Healthy Watershed
Assessments

Karen R. Worcester, California Central Coast Water Board
David M. Paradies, Central Coast Ambient Monitoring Program



Data Repositories and
Portals (some with

mappers)

e CEDEN

e EPA Waters
e EPAWQX

e USGS NWIS

e NWQMC Water Quality

Data Portal

<EPA

United States Environmental Protection Agency

Learn the Issues | Science & Technology  Laws & Regulations

My WATERS Mapper

Submit Data

About CEDEN

User Group

Procedures

Visit the

‘Water Quality Monitoring

Council's

Quality |

data interpretation web

portal

The California Environmental Data Exchange
Network (CEDEN)

is @ central location to find and share information about
California’s water bodies, including streams, lakes,
rivers, and the coastal ocean. Many groups in
California monitor water quality, aquatic habitat, and
wildlife health to ensure good stewardship of our
ecological resources. CEDEN aggregates this data and
makes it accessible to environmental managers and
the public.

For more information, a two page CEDEN Fact Sheet
and eight page Information Document are available for
download.
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MyWATERS Mapper dynamically displays snapshots of EPA Office of Water program data. This version of MyWATERS Mapper depicts the status of NPDES permits for each State; summary information from the Clean Watershed Needs Survey; and water quality sssessments. Future versions will include other
Office of Water Program Snapshots. MyWATERS Mapper also contains water-related geographic themes such as 12-digit watersheds, the national stream network known as the National Hydrography Dataset, and other water-related map layers. MyWATERS Mapper enables you to create customized maps at

rational and local scales.
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Streets | Imagery | Topography

<11 State, zip, address
Address or Location u

Latitude: 33.4139 Longitude: -36.5234

Gulf of Alaska

EPA MyWATERS Mapper A

Y Mapper d displays of EPA Office of
Water program data. This version of MyWATERS Mapper depicts
the status of NPDES permits for each State; summary Information
from the Clean Watershed Needs Survey; and water quality
assessments, Future versions will Include other Office of Water
Program Snapshots. MyWATERS Mapper also contains water-
related geographic themes such as 12-digit watersheds, the
national stream network known as the National Hydrography
Dataset, and other water-related map layers, MyWATERS Mapper
enables you to create customized maps at national and local
scales.
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‘WATERS Website Print Map ‘Share Map Send Feedback

Atlantic
| F Ocean

Caribbean Sea

Water Program Snapshots 7}

Click on a button below to
View a state-wide snapshot.

Water Impairments

Water Monitoring Data

News & Highlights

Data Entry Template Changes

MNew procedures have been established for making
changes to the CEDEN Data Entry Templates. This
process is currently being undertaken. See the Data
Entry Template Changes 2016 Page for more
information.




Data Repositories with
associated analytical tools

EcoAtlas for wetlands and
other data
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Data assessment and mapping

My Water Quality secn P \
Are our streams & rivers healthy? /
HEALTHY WATERSHEDS PARTNERSHIP OF THE CALIFORNIA WATER QUALITY MOMITORING COUNCIL -

About Us Work Groups Stream & River Links

To measure how well a water body supports aquatic life,
How toxic is the water in our streams, rivers and W 0 perforT SLtkalofy Tost. (¥Rl paTplos (TR
given water body are taken to the laboratory and test
'aKES? organisms are exposed to that water to see if they
exhibit any adverse effects . Toxicity tests are especially
useful in water quality monitoring because they show
the overall effect on aquatic life of all of the chemicals
found in the water sample. Toxicity tests can assess
mortality, behavioral changes, reproductive status or
physiological and blochemical changes. Follow-up
+ tests called Toxicity Identification Evaluations are used
= in the laboratory to identify the probable cause of
toxicity. In California, pesticides have been a common

NEVADA [E cause.

The assessment of toxicity displayed here is based on
methods used to summarize nine years of toxicity
testing data collected by the Surface Water Ambient
@ Monitoring Program (SWAMP) and partner programs
(click here to view the report). The process used to
characterize the magnitude of toxicity at each site was
designed to integrate results from multiple samples
taken at a site and multiple tests conducted on the
Las Veg samples. Note that the assessment displayed here does
[ not completely match the SWAMP report due to
differences in statistical methods and additional data
assessed in this portal.
i 0 Statewide Statistics - Condition of State's
Non-toxic & g Waters
@ Some Toxicity J
@ Moderate Toxicity
@ High Toxicity

(o mla
Map data ©2016 Gooale. INEGI 100 km.__. | Terms of Use
Download data and code definitions from CEDEN

This map shows data generated by:

CWQMC “My Water Quality” Data Portal provides question driven
assessments in map, graph and text format.



Healthy Watersheds Web Report Card

~ gﬂ-ﬂa( "Ceast ondicend v—/é’;u?é&f)y g@' rarr
o CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
CENTRAL COAST REGIONAL WATER QUALITY CONTROL BOARD

Watershed Report Cards About this web site

Central Coast Regionwide Watershed Report Card

M Color bars represent the percentage of sites in each grade category.
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Google
Click now to go to the Central Coast Ambient Monitoring Program home page
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Agquatic Life Health Grades for Central Coast Watersheds
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San Antonio River-313
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Presenter
Presentation Notes
Our healthy watersheds website was designed to help us answer the question, where are our waters healthy, and if not healthy, where are they improving?  It’s an online application that provides the user a variety of ways to access information, including maps, graphs, statistics, and other interpretations.  Its purpose is to help users make decisions about water quality health.  Consequently, we have utilized a color scheme that delivers a clear message.  It targets Water Board staff as its key users, but is used widely by the public and others.  


Our Vision for the Central Coast...

Healthy Watersheds

Healthy Aquatic Habitat - 80% of
aquatic habitat is healthy; remaining 20%
exhibit positive trends in key parameters

Proper Land Management - 80% of
land is managed to maintain proper
watershed functions; remaining 20%
exhibit positive trends in key parameters

Clean Groundwater- 80 percent of
ground water is clean, and the remaining
20 percent will exhibit positive trends in
key parameters e
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his map changes as you navigate this site (IT IS NOT YET FULLY CONNECTED TO THE DATA).
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Beach Foad Ditch
Bodfizh Creek

>
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Beach Foad Ditch
Bodfizh Creek
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Healthy Watersheds

About this web site
Home som s e ae

Human Health|Nitrogen Species

“Report Card” provides index scores for different data types and access to
individual analyte scores. It also provides wiki space for written
assessments by staff.



California Central Coast Data Navigator

tral Ambient Monitoring Program

( Gov Home [Basic Water Guaity

Monitoring Sies
305LLA - Llagas Creek at Bloomfield Avenue
Nitrate,Nitrite as N at 305LLA (mg/)

= Tepresents a non-detect

@ = Excellent © =Good O =Fair @ =Poor @ = VeryPoor i+ = Getting Better 3 = Getting Worse & =No change
When no goal is available Lowest O=0-25% : ©=750-75%  @=T75-100% Highest a=Increasing w= Decreasing

Aguatie life Goal Hurmzn health Goal

[Olfemeny | =el ooy
Report Card connects to CCAMP Data Navigator

to access data, maps, graphs, summary stats,
trend analysis and other statistical tools




California Central Coast Data Navigator
Central Coast Ambient Monitoring Program
.Gov Home | Basic Water Quality v Analytes v Aquatic Life

Watersheds v Waterbodies v Menitoring Sites

310TWB - Chorro Creek at South Bay Boulevard
Nitrate Nitrite as N

310TWE - NOINO2_N 310TWE - NOIND2_N

o

s o

BEpp Aaaig ==

oA LEY

Morro Bay
State Park

NOINOZ_N (mgi)
NOINOZ_MN (mgily

2002 2004 2006 2008 2010 2002 04 b

Moiro Bay, 2 5
State Marine L

Go g le.  Reserve 2

Map Overlays v Chart Options v More Information v EEDER]
@ = Excellent O =Good O =Fair @ =Poor @ =VeryPoor {+ = Getting Better I} = Getting Worse © =No change
When no goal is available Lowest O=0-25% ©=2550% @=350-75%  @=75-100% Highest £=ncreasing = Decreasing

b $ Q.
Anﬁl:\'TE Units Change Trend Date of Mean Mean ; p-value

Change Before After Change
|§||Ammoniﬂ as N Total - instantaneous load (WH3_N_L) ||111g.-"1 ||No change ”Decreasing” || || ” D“-u” 1|
E”Ammoniﬂ as N Total - modeled load per month (NH3_N_ML) lmg1 |Decreasing [Decreasing|[Oct 18 2011 || 20.8|| 64/ 69%| 53E.5|
E”Ammnniﬁ as N.Unionized (NH3U_N) [me1 |Decreasing|[Decreasing|[u1 28 2005 || 0.0025]| o.0008|  -682%)0.00212]
|§||Ammoniﬁ as N Unionized - instantaneous load (NH3U_N_L) ||111g-"-1 ||ND change ”Decreasing” || ” D“-u”
[3][aquatic Life Index INDEX_AQUATIC_LIFE) ([score [Decteasing|[No trend || | . 68| 0%

Basic water quality Index - Aquatic Life
(INDEX_WQ_AQUATIC_LIFE)

sCcore Increasing |[No trend 713 719 1%

EHerimulmim Index (INDEX_BIOSTIV_RISK) [lscore |Decreasing|[No trend || | s46[ 40 o|
[+|[Boron.dissolved BORON_DIs) [meg1 [Decreasing|[Decreasing|[ru 16 2009 || 0.2 -14%|[ 3.0E-]
[#][chtoride cHLORIDE) lmg1 [Decteasing|[No trend |[Tu1 16 2000 || o6 82][0.000409]




Scoring Approach

Adapted from Canadian Water Quality Index (CCME)
Requires a threshold

Magnitude and exceedance components

Follows report card paradigm

Combined score over 95 Outstanding (A+)

90 100
80 90
80
to 65
to 45

designation for “Blue
Water Streams”

that have an overall
Index score of 95 or
higher.

to

to

to




Scoring at site/analyte level....

Madera
Clavis

%
Fresno

=]

Visalia
|

Hanford -
Tulare




Combining Measures into an Aquatic Life Index

Sub-Indices
e Conventional Analytes
e Toxicity
e Biostimulatory Risk
e Metals
e Organic Chemicals
 Biology (bugs, algae)
e Habitat



Integrating Site level data into a spatial
assessment of whole watersheds

= Measured data overlaid on modeled data
to adjust scoring

= Sijte scores (including change scores) are
attributed to upstream reaches

" Land Use boundaries define spatial extent
of scoring



Modeled data
from California’s
Healthy
Watersheds
(CADMUS)
Assessment

Instream Biological Condition

Low
¥/ Desertand Modoc

Ficure 35, INSTREAM BioLoGicaL CONDITION INDEX SCORES.




CADMUS Stream Health Index in the Central Coast Region, using
report card coloring paradigm




Central Coast Aquatic Life Index scores and
CADMUS Stream Health

Google



California Stream Health Score

Modeled Stream Health vs. Central Coast
Aquatic Life Index (from measured data)
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0 10 20 30 40 50 60 70 80 S0 100

Central Coast Aquatic Life Index



Gilroy

Site scores are modifying upstream reaches, overlaid on
California HSP “Stream Health” data layer
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This versatile tool provides “big picture” assessment and
detailed supporting information, on the desktop, to support
smart decision-making




An Application You Can Use Today:
EPA’s Recovery Potential Scoring
Spreadsheet allows you to select
from hundreds of indicators to create
Ecological, Stressor, and Social
metrics at a HUC12 watershed basis.
Additional indicators can be added
from locally collected data.

Select Ecological Indicators

Select the Ecological Indicators of interest below:

Ecological Indicator m

% Forest (2006) in Watershed
% Matural Cover, M-index2 (2006) in Watersh
% Matural Cover, M-index1 (2006) in HCZ

% MEF2001, Mational Ecological Framewark, -
Slope, Mean Value in Watershed

N T&* ez Ili"

\If'r* A A
C
1—..-1-_'/,._ *r'}'!.“ '

Select Stressor Indicators Select Social Indicators

Select the Stressor Indicators of interest below: Selectthe Social Indicators of interest below:

% Developed, Low intensity (2006) in Waters
% Developed, Medium intensity (2006) in Wat
% Developed, High intensity (2006) in Waters
% Cultivated Crops (2006) in Watershed

% Contiguous Agriculture (2006) in Watershe
% Contiguous Urban (2006) in Watershed

% of Stream length contiguous to 2006 1C = 5
Impenvious Cover (2006) 1C = 5%, PCT of Wa
Foad Den ity 2003, Mean Valua (m| Lq mi)



Recovery Potential provides a way to assess ability to
implement protection and/or recovery for streams and
watersheds

Ecological Index

Stressor Index



To support the Open Data Initiative:

" Build tools with compatibility with other systems
in mind

= Provide data transfer tools to move data into a
standard format to facilitate tool development

" Focus on high priority applications in support of
Water Board programs and decision-making

(303(d), 305(b), enforcement, TMDL attainment,
etc.). Design with the end in mind!









Santa Clara®/'gSan Jose
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0
Ventana Wilderness
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From our website: Nitrate in the Monterey Area



Santa Clara®/'gSan Jose
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From our website: Nitrate in the Monterey Area
(note arrow icons denoting change).



Change Point Analysis defines probable
change points in a time series of data

Nitrate,Nitrite as N at 310TWB (mg/)

In this case, a treatment plant upgrade went online in May, 2007



Apply MEQ scoring to data on each side of
Change Point to grade (color) two sections
of arrow icon

We have found Change Point
Analysis to be more useful than
traditional trend analysis and are
relying on it as our primary
change scoring approach.




MEQ Grading Key

One Way to Aggregate Change 100 to 90

Across Multiple Measures 90to 10
to

65 to 40
45 to 1

Analyte 1 Analyte 2 Analyte 3 Analyte 4 Analyte 5 Analyte 6

v

Before period: Mean (78 + 59 + 85 + 22 + 73 + 88) = 68
After period: Mean (41 +46 + 67 + 41 + 73 + 88) =59

At the level of the index, the site is getting worse



Santa Cruz-304

Pajaro River-303
Elhorn Slough-306

Carmel Biver-307
Biz Sur-308

Salinas River-309

San Luis Obizspo-310

Santa Mara Fiver-312

San Antonio Biver-313

Santa Ynez Biver-314

Santa Barbara-315
Channel Islands-316
Estrella River-317

0% 50% 100%

Report Card Scores for Hydrologic Unit areas



Santa Cruz-304

Pajaro River-303
Elhorn Slough-306
Carmel Erver-307

Big Sur-308

Salinas River-309

San Lus Obizspo-310
Carrizo Plain-311
Santa Maria Raver-312
San Antonio Faver-313
Santa Ynezr Biver-314

Santa Barbara-315

Channel Islands-316

0% 50% 100%

Percent of Hydrologic Unit areas showing
improvement (green) or degradation (red) in health
scores.



California Central Coast Data Navigator
Central Coast Ambient Monitoring Program
«GOV Home |Basic Water Qualiy v| | Analytes v Aquatic Life

Watersheds ¥ Waterbodies v Menitoring Sites

310TWB - Chorro Creek at South Bay Boulevard
Nitrate, Nitrite as N at 310TWB (mg/1)
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Map Overlays v Chart Opticns v More Information v Get Data
@ =Excellent QO =Good O =Fair @ =Poor @ =VeryPoor {F = Getting Better 1} = Getting Worse < =No change
When no goal 1s available Lowest O=0-25% ©=2550% @=30-73% @=75-100% Highest £=Increasing  w= Decreasing

|Anﬁ|}'te Name ||Un|'ta || Min || Mean || Geomean || Median || Max || Samples Dates || Aguatic life Goal || Human health Goal |
E“Algﬁe-ﬁlmnenmus [ %l 0 22| 13| 5] 100]| 25|[ 2001-2004] 50| |
E”Algﬁe-ﬂoﬂring mats [ %l 0| 0| 3 ] 10]| 107 2005-2015]| 20| |
E”Ammoniﬂ as N, Total [ me1] 0010 0046 0.033]  0.030] 0360 144 2001-2014]| 1.900]| 30.000]
E”Ammoniﬂ az N Unionized [ mg/1| 0.0001] 00015 0.0008] 0.0007| 0.0368| 140 2001-2014]| 0.0230]|
E”Boron.disaoh'ed [ mgd] o001 013 0.12 0.11|| 0.26|| 133] 2001-2014]| 150]|
E“Chloride [ me1l| 200 831 79.5| 3.0 1300 134 2001-2014]| I
@|Chlomphyu a [ ug/ll[ 0.000] 2634 1422 1600 35920 136]  2001-2013]| 15.000||
|§||co|ifmm. E.coli [ ™MPN/100 mi| 4 a0z 87| 86| 19.000]| 109]|  2005-2014]| I
@|Coliform.l’ecnl [ ™MPN/100 mi| 664 142 155 50.000] 140 2001-2014]| I

[ mpn100 mi| 45810 1171 920[| 160.000]| 139 2001-2014]| I




AQUATIC LIFE GOAL: 80% of aquatic habitat is healthy;
remaining 20% exhibit positive trends in key parameters

INTEGRATION OF:

. Multiple data types into a report card
assessment of “healthy aquatic habitat”

Ill. Trends in analytes, indices and spatial areas

Il. Site level data and modeled data into a spatial
assessment of whole watersheds
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