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About the Council

Intro

What is the National Water Quality Monitoring
Council?

The Council was created in 1997 as a vehicle for bringing
together diverse expertice needed fo develop collaborative,
comparable, and cost-effective approaches for monitoring and
assessing our Nafion’s water quality. The approaches are
fundamental to the successiul management and sustainability
of our waters, and are increasingly important because water
issues are becoming more complex, resources are tighter, and
the demand for high-guality water continues to grow in order to
support a complex web of human activities and aquatic
ecosystem needs.

» Selected Council Highlights (2010)

What is the Advisory Committee on Water
Information?

Federal activities and funding for water resources information
are integrally tied to parinerships with non-Federal entities.
Therefore, the Secretary of the Interior established an advisory
commitiee under the Federal Advisory Committee Act
(FACA) to help implement the program at the national level. The
¢ of the Advi Committ T Inform
; ) are to identify water information n )
effectiveness of water information programs and recommend
improvements. The member organizations represent all levels
of government, tribal interests. and the private sector. The Chair
of the ACWI is Interior's Deputy Assistant Secretary for Water
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Response to Need

e Water Quality Statistics and Assessments (WQSA)
workgroup
— Council formed WQSA in 2009
— White paper:
(http://acwi.gov/monitoring/workgroups/wis/wgsa/wh
ite_paper_Stats WorkGroup draft3.pdf)
— Participants have represented state and federal

government organizations, interstate agenties; private
interests, & others

— Conference calls in September and December 2009,
April 2010, Jan 2011



Discussions Shaped WM

Workgroup Objectives/Responses

 Focus on developing a “statistical NEMI” as a resource for
information on data analysis and monitoring design
methods/tools
 No existing equivalent tool found

e “Strawman” methods database entry form (spreadsheet

format) developed and circulated fall 2011 to vet a
proposed information structure

 Online prototype similar to 'éxisting NEMI interface now
available for evaluation

e NEMI — Statistical and Assessment Methods_ Search
(NEMI_SAMS)



Existing NEMI

Searchable database of
the Methods and
Data Comparability
Board of the
NWQMC

- Currently contains
chemical,
microbiological,
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and physical
methods.
http://www.nemi.gov
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Some Considerations for M

Stat/Assessment Methods to NEMI

e Audience/User Community:

— Target a wide range of users, primarily water quality
practitioners
e Query results should be more than just a list
(read “Google search”) of statistical and
assessment methods

— Provide several types of queries to tailor responses to
specific needs of the water resource comntunity

— Provide information on key attributes via citation,
abstract, TOC, level of complexity, internet link, etes
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Other Concerns

Will candidate methods be reviewed?
What’s missing from the user interface?

If NEMI-SAMS proves useful, is there support (S) within
the sponsoring organization to assist new users?

Do the entries truly represent available methods?
Are the entries accurate?

s there an interactive component, i.e., opportunity for
online discussion of methods, user needs? o

Finding the right balance of entry detail, time required
and accuracy of entries, utility of query results ="



By Adding to Existing NEH':

e Can capitalize on

— Similar database structure
— Sizeable current NEMI user community

— Experience in addressing several broad concerns,
e.g., review of candidate methods,
representativeness of entries, method input
procedures, user responsibility for method
application, etc.

-y -

— Council view that including statlstlcal/assessment
methods extends the objectives of NEMI preV|oust
applied to field/lab methods



NEMI-SAMS Prototype

 Types of queries

— Can be based on main interest/study question,
special topics, others

e Eventually, a keyword search option as is now available
for other NEMI methods

— Narrowing the list with additional filters (item
type, sponsoring agency, etc.) —
e Query results
— “View” entry details =
— Links to documents/tools/document access



Provisional - Site in review

. NEMI

National Environmental Methods Index

Home | Statistical Methods

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful. Whether a methed is

appropriate for a specific use requires careful review of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool.

[

Select criteria from the drop down menus below and press "Search NEMI to perform a search.

What are you interested in: E

Itermn type: Any El
Complexity: Any |Z|

Analysis type: Any |E|
Publication source type: Any |E|
Media emphasized: Any

Special topic: Any

|_Search NEWI |

A
ZUSGS ol A




National Environmental Methods Index

Home | Statistical Methods

Note: Query results are intended to help users di
appropriate for a sp use reguires careful res
paper for more information about this database tool.

rer and obtain statistical and assessment methods information that

e useful. Whether a methoed is
of the items that the guery returns. Please see the Water Quality S

] A caution for users

Select criteria from the drop down menus below and press "Search NEMI to perform a search.

What are you interested in: E
ny

Itemn type: ¥ El
Complexity: Any |Z|

Analysis type: Any

Publication source type: Any

Media emphasized: Any

Special topic:

ZUSGS cioA
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Provisional - Site in review

. NEMI

National Environmental Methods Index

Home | Statistical Methods

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful. Whether a methed is

appropriate for a specific use requires careful review of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool.

[

Select criteria from the drop down menus below and press "Search NEMI to perform a search

— Several search criteriaffilters
What are you interested in: E
Itermn type: Any El
Complexity: Any |Z|
Analysis type: Any |E|
Publication source type: Any |E|
Media emphasized: Any
Special topic: Any

|_Search NEWI |

A
ZUSGS ol A




National Environmental Methods Index

Home | Statistical Methods

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful. Whether a methed is
appropriate for a specific use requires careful review of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool.

[- ] i0: 5 & toxicity tests
Communities & populations

Select criteria from the drop down menus below and press “Search NEMT te perform | SO0 pare locations
Compare treatments
Compliance with a threshaold
Continuous (sensar) data
Derive thresholds

Complexity:

Analysis type:

Flow-adjusted concentrations

Interpolate concentrations

Publication source type:
Media emphasized:

Special topic:

Relationships & correlations
Source identification
Spatial trends
A\ | Temporal trends
|\Volume calculations

éIDA

Cantav foe Integrated Dats Analytics




4 NEMIL

National Environmental Methods Index

Home | Statistical Methods

Note: Query resultz are intended to help users di and obtain statistical and az=essment methods information tha be useful. Whether a method is
appropriate for a g e reguires careful of the items that the guery returns. Please see the Water Quality Statistice and Assessment Workgroup white
paper for more info on about this database tool.

[]

Select criteria from the drop down menus below and press "Search NEMT to perfi

Book

*” o S Book Chapter / Section
e ~~— Downloadable Software

Analysis type: Any Journal Article

Publication source type: Any

oo cmomatcte [ Online Calculator

Special topic any Other
Report / Guidance Document
Website

Cl1 DA

Cawmier for integrated Dota Analytics




Provisional - Site in review

+ NEMI

National Environmental Methods Index

Home | Statistical Methods

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful. Whether a method is
appropriate for a specific use requires careful review of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool.

-]

Select criteria from the drop down menus below and press 'Search NEMT to perform a search.

Vihat are you interested in: | Any

Any LDW
Any Medium
A High

Publication source type: Any

Media emphasized: Any
Special topic: Any

|_Search NEMI

Q. /\
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National Environmental Methods Index

Home | Statistical Methods

Note: Query results are intended to help users di and obtain statistical and assessment methods information that k
ap ate for a spec use requires careful of the items that the query returns. Please see the Water Qual
paper for more information about this database tool.

e useful. Whether a method is
cs and Assessment Work

eria from the drop down menus below and press h NEMI" to perform a search.

What are you interested in: | An

ltem type:

source type:
Media emphasized:

Special topic:

CI1 DA

Canvier ios integrated Data Anabytics




Provisional - Site in review

A NEMI

National Environmental Methods Index

Home ‘ Statistical Methods

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful. Whether a method is
appropriate for a specific use requires careful review of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white

paper for more information about this database tool.

-]

Select criteria from the drop down menus below and press 'Search NEMT to perform a search.

Vihat are you interested in: | Any
Item type: Any
Complexity: Any
. Any
Publication source typg Any
Any

Any

Academic Institution

Government Agency (Federal, USA)
Government Agency (State, USA)
Government Agency (Tribal, NA)
Industry

International Government Agency
Journal

Nongovernmental Organization
Other

Regional Organization




A NEMI

National Environmental Methods Index

Home | Statistical Methods

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful. Whether a method is
appropriate for a specific use requires careful review of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool.

-]

Select criteria from the drop down menus below and press 'Search NEMT to perform a

Agricultural Products
Air

ftem type: Ay Animal Tissue

Complexiy. Any Biological

Vihat are you interested in: | Any

Analysis type: Any

Dredged Material

Any

Any

Other
Soils/Sediment
Surface Water




Provisional - Site in review

A NEMI

National Environmental Methods Index

Home ‘ Statistical Methods

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful. Whether a method is

appropriate for a specific use requires careful review of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool.

-]

Select criteria from the drop down menus below and press 'Search NEMT to perform a search.

Vihat are you interested in: | Any
Item type: Any
Complexity: Any

pnaiyeie e oy Assessing_ gnd managing aulocorrelatio_n
Publcation source ype: [y Characterizing the uncertainty of an estimated value
TG Any Evaluating whether data follow a certain (e.g., normal) distribution
Any Handling nondetects

[ search NEMI | Identifying outliers
Measurements taken using a water quality sensor

A
ZUSGS Sl BA




NEMI

National Environmental Methods Index

Home | Statistical Methods

Note: Query results are intended to help users dis:
appropriate for a specific use reguires careful r
paper for more inform about this database t
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Complexity:
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NEMI

National Environmental Methods Index

Home | Statistical Methods

View

User;s Guide

View g ) Stream Metabolism S

View Rapid
Boassessment

and Fish

Wiew - nmental NTU UK 0 yroductCd-047 148!



. NEMI

National Environmental Methods Index

Home | Statistical Methods
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What yvou are interested in is Temporal trends
Analysis type is Data analysis

Media emphazized iz Surface Water

Special topic is Handling nondetects

To see full record

Author

Helzel, D.R.
and Hirsch,
R

Helzel,
Dennis R.

Helzel,
Dennis R.

Manhy, Brvan
F.J.

McBride,
Graham B.

Title

Statistical
Methods in Water
Resources

Mondetects and
Data Analhysis:
Statistics for
Cenzored
Enwvironmental
Data

Statistics for
Cenzored
Enwvironmental
Data Uzing Minitab
and R

Statistics for
Enwvironmental
Science and
Management

Using Statistical
Methods for
Water Quality
Management

Link

hitp-//pubs usgs. gowitwritwridad/ or more info

hitp:/fwwrw . amazon. com/Nondetectz-Data-Anahrsis-Statistics-

Environmentalldp/047 1671738

http-ihw e wiley. comWileyCOAMAileyTitle/productCd-

WEST Inc

0470479884 . himl

hitp-dfw v . amazon. comiStatistics-Envirenmental-Science-

Idanagement-Edition/dp/1 420061 47X/

hitp-dfw e . amazon. com/Using-Statistical-Methods-Quality-

IManagement/dp/0471470163/

Link to item #

MNew Zealand
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“View

Statistical Source Details

Title Statistical Methods in Water Resources
Helsel, D.R. and Hirsch, R.M.
This book began

are appropri
grown outside of the U

water resourc ntist. Yet all topic n be directly applied to many other types of
enviranmental data.

This book is not a stand-alone text on statistics, or atext o | hydrology. For example,

in addition to this material we a textbook on introductory s aining

A quence, di ions of top 3 heory required in a general
g tics textbook will not be found here. D i quati are not presentad.
Important tables included in all general stati X : antiles of the normal
distribution, are not found here. Meither are de w statisti istributi hould be
fitted to flood data — these are adequately covered in numerous books o cal hydralogy.

Abstract/ Summary Statement

We have instead chosen to emph e topics not ound in introducto S
textbooks, and often not adequately covered in statistical textbooks fo and engineers.
uded here, for example, are those found more often in bo on nonparametric
tics than in book y to have been usedin college courses for engineers. Th
s the environme ater res ] and nonparametr
and to exploratory d i ‘e be : tha ] teri f environmental
perhaps maost other'r
methods.

]




“View” An ltem

Statistical Source Details

Title Chapters:

. Summarizing data

. Graphical data analy=sis

. Describing uncertainty

. Hypothetical tests

. Differences between two independent groups
. Matched-pair tests

. Comparing several independent groups

. Correlation

. Zimple linear regression

10. Alternative methods to regression

11. Multiple regression

12. Trend analysis

13. Methods for data below the reporting limit
14. Discrete relationships

15. Regression for discrete responses

16. Presentation graphics

References

Appendicies

(=R e B I L R SO L U

Helzel D.R. and Hirzch, B. M., 2002. Statistical Methods in VWater Rezources Technigues of Water Resources
Investigations, Book 4, chapter A3 (Hydrologic Analysis and Interpretation). U.S. Geological Survey. September 2002,
522 pp.

UsGSs
US4

2002

hitp://pubs. usgs. govitwritwridads

Thiz book iz available onhy as an electronic publication and is not for 2ale. This electronic book reference is intended to
give more robust information for anahysis of water resources data. This book is not a stand-alene text on statistics, or
a text on statistical hydrology. There is an errata sheet for thiz report. Data sets for Appendix C area available in both
ASCI and Excel formatz.




“View” An ltem

Statistical Source Details

Title

=% D Pyt [N DT P S T T e )

.

Chapters:

Y

Item Type
Publication Source Type

Purpose

Book
Government Agency (Federal, USA)
Data analysis

Communities & populations
Compare locations

Compare treatments
Compliance with a threshold
Continuous (sensor) data
Exploring/summarizing data
Flows statistics
Flow-adjusted concentrations
Loads & fluxes

Source identification

Spatial trends

Temporal trends

Medium

Biclogical
Groundwater
Sediment
Surface Water

Aszsesszing and managing autocorrelation

Characterizing the uncertainty of an estimated value

Evaluating whether data follow a certain (e.g., normal} distribution
Handling nondetects

ldentifying outliers

Measurements taken using a water quality sensor




Online Entry Form

National Environmental Methods Index

Home | Statistical Methods
arch by criteria
Hote: Query B (=] Thods 1elp users discover and obtain statistical and assessment methods information that MAY be useful. Whether a method is

SPPTOPTIate (v, « cpe e w o e 8 caFeful rewv of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this databaze tool.

-]




Home | Statist

Search |

Hote: Query D
appropriate .. « «pee.
paper for more informa

-]

Provisional - Site in review

. NEMI

National Environmental Methods Index

Home ‘ Statistical Methods

Enter information to create a statistical method

A by a field's label indicates the field is required.

Username: Doug McLaughlin - dmclaughlin

Source
abbreviation*:

Title™:

Source
organization:

Country:
Author®:

Abstract/'summary
statement:

Table of contents:

ful. Whether a method is
Assessment Workgroup white




Online Entry Form

Prol Publication source

l type®: [7] academic nstitution
= Government Agency (Federal, USA)
L [ Government Agency (State, USA)
NEM

. National Environmé [ Government Agency (Tribal, NA)
| Industry

Home ‘ Statistical Methods [T international Government Agency
[7] Journal

_ |:| enonvemmenal Oroanzeton
[T other

= Regional Organization

Enter information to create a statistical methq

A by a field's label indicates the field is required. If other source
selected, please
describe:

HD[TIE Stati 51 Username: Doug McLaughlin - dmclaughli Analysis types*:
Source [ pata analysis
abbreviation*:

Search | Titles

= Monitering program design

Design
objectives®: © Binassays & toxicity tests

Source [ communities & populations

organization:

Hote: Query ]
appropriate .. « «pee. Author: [T compare treatments
paper for more informa [7] compliance with a threshold

[l Continuous (sensor) data

Abstract'summary [T Derive thresholds
statement:

Country: [ co mpare locations

= Explering/summarizing data
[T] Flow statistics

= Flow-adjusted concentrations
EI = Interpolate concentrations
] Loads & fluxes

| Probability survey

Table of contents: [&] Relationships & cerrelations
[T pevisit

[T] source identification

[&] Spatial trends

= Temporal trends

(] “olume calculations

Complexity*: — E
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The Prototype Is Not...

...the method, or an “expert system”.

— Query results are intended to help users
discover/obtain a more focused set of items that MAY
be useful. Whether the method is appropriate for a
specific use requires review of the items that the
query returns.

...a typical Google search.

— It’s intended to be'more helpful by focusing-on
specific water resources questions/topics, and is
informed by water resources experts (should have less

“junk” to sort through). -



T

We Need Your Input

— Does the query format work for you?
— Are the results useful to you?

— Does the entry form work for you?

— Can you review candidate methods?

— Would you like to participate on the WQSA
workgroup?

— =
ey

~~ g



Things For You To Do

 Try the Prototype Yourself

— To Conduct a Query:

e Go to and click the link under “Statistics
and Assessments (beta)” or click:

— To Add a Method:

 Contact Doug, Dan, or Leslie —

e Become Involved in Developmg/lmplementmg
NEMI-SAMS -

— Contact Doug, Dan, or Leslie


http://www.nemi.gov/
http://cida.usgs.gov/nemi/search/statistic_search/

L

Conclusions/Next Step?

e “Communicate, Collaborate, Coordinate”

applies to WQ statistical and assessment
methods too

e NEMI-SAMS prototype is an opportunity to fill
this gap

* Full implementation will ultimately depend on
user interest and participation

Many thanks to WQSA participants, Mary Bucknell, Cheryl Buchwald,_a?md:z
Kathy Shoephoester of the USGS Center for Integrated Data Analytics (CIDA).



douglas.mclaughlin@wmich.edu
dmclaughlin@ncasi.org

djsulliv@usgs.gov

Leslie.McGeorge@dep.state.nj.us
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