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New Methods and Procedures
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Presentation Notes
The water quality field is continually changing because of emerging issues such as the unconventional energy development, new chemicals finding their way into the water environment and ongoing issues like nutrient enrichment and sedimentation. 

New techniques and procedures are needed to respond to new challenges to monitoring our water environment.

USGS has made major contributions to the way we monitor water quality through development of new methods and procedures. Past examples are given in the photos on this slide. Numbers correspond to numbers on photos.
Pioneers in
Clean field procedures (part per billion protocol)
High production and fully automated laboratory instruments such as the Kone adapted from the biomedical laboratory industry
Realtime water quality data
New samplers
Large river samplers and protocols






The NWQL Develops New Chemical Methods for

Water Quahty Monitoring National Water Quality Laboratory
(NWQL) Denver Federal Center

e High-use
pesticides
e Pharmaceuticals

e Personal care
products

e High production
volume chemicals

* VOCs

* Water, Sediment,
Biological Tissue
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Nationally consistent measurements and methods and ultra trace level organic analyses are niches that USGS can’t fill elsewhere with other laboratories.

Methods research and development for inorganic, organic, and water, sediment, and biological tissue
The Methods Research and Development Program (MRDP) at the NWQL provides new chemical methods development and transition from research to production at the NWQL. The MRDP also develops methods improvement, custom methods, and specialized support for NWQL Analytical Services and USGS national programs. 

Results of MRDP's method development and other research activities are presented at professional meetings, in scientific journals, in USGS publications, and on the Web. The activities of the MRDP are critical to fostering scientific excellence at the NWQL and maintaining its success in supporting USGS water quality monitoring and assessment programs nationwide.

New methods development includes high use pesticides, pharmaceuticals, personal care products, high production volumes chemicals and VOCs
Characteristics of new methods: More extensive lists of compounds, lower bias and higher precision, less expensive and greener methods.

Examples
In response to the 2010 oil spill in the Gulf of Mexico, MRDP quickly developed, published, and USGS used a new sensitive method in 2010 during the Deepwater Horizon Oil Spill for detection of DOSS. DOSS is the main ingredient in Corexit  dispersant used in the Gulf of Mexico. This was quickly accomplished because no methods were previously available and there was a large need at the time.
Three new methods were published in 2012 (new enzymatic nitrate, new pesticides, expanded and improved hormone method)
 More new methods to be approved in 2013 (new Pharmaceutical method, new VOC method, extended list of organic contaminants in sediments, chemical analysis of SPMD and POCIS contents, new Glyphosate method)
New method for pesticides reduces cost of analysis by 30%, expands the list of pesticides that can be analyzed by 30% and eliminates the use of an extraction step, saving time and eliminating the use solvents (green method). The small sample volume required results in 40% lower shipping costs and requires less time by field crews to collect and filter the sample.
The new enzymatic nitrate method (measures nitrate and nitrite) eliminates the use of toxic cadmium needed in the standard test. This method is being submitted to USEPA for nationwide approval under the SDWA and CWA. 
Two new methods for Total Nitrogen result in the elimination of toxic mercury used in the digestion reagent in the Total Kjeldahl Nitrogen test.






Techniques of Water-Resources Investigations

Book 9
Handbooks for Water-Resources Investigations

National Field Manual
for the Collection of
Water-Quality Data

U.S. Department of the Interior
U.S. Geological Survey
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Standardized field procedures:ensure the —
onsistency of monitoring methods

e Sampling Lakes and
Reservoirs Chapter
coming soon

e Update to Groundwater
Purging and Sampling to
Include detailed
Instructions for “low flow”
“low purge” and “passive’
sampling methods

Manual -

- http://water.usgs. gov/owq/FleIdManuaI/

Fact Sheet

http://pubs. usgs g@v/fs/201013121/* £
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The U.S. Geological Survey (USGS) develops the sampling procedures and collects the data necessary for the accurate monitoring and assessment of our Nation’s surface-water and groundwater resources. Federal and State agencies, water-resource regulators and managers, and many organizations in the public and private sectors depend on the reliability, timeliness, and integrity of the methods and data we collect and the scientific soundness and impartiality of our data assessments and analysis. 

The standard data-collection methods uniformly used by USGS water-quality personnel are peer reviewed, kept up-to-date, and published in the National Field Manual for the Collection of Water-Quality Data (http://pubs.water.usgs.gov/twri9A/), an online publication that is described in the Fact Sheet  http://pubs.usgs.gov/fs/2010/3121/.

Updates to Groundwater procedures are likely to result in reduced time in the field for well purging and less disturbance of the well during sampling such as needed for VOCs and dissolved gases. 

Low purge and no purge passive sampling will result in lower or no purge water disposal costs. 


Water Quality Response During
Hydrologic Extreme Events

e New large river
samplers fabricated,
tested, and ready to
be deployed

e Training for Flooded
River Sampling

e National Flood Water
Quality Response
Plan

Mississippi River Floods of 1993, 2008, 2011 Hurricanes Katrlna
%USGS Irene, Sandy,TS Lee | L7
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As a result of successes and challenges to water quality sampling during recent floods and hurricanes, we are preparing a National Water Quality Flood Plan to be written in 2012-13. This plan will guide how our national networks (NASQAN, NMN, and NAWQA) will activate a response to floods of sufficient magnitude to require a regional or national response.

Three new large river samplers (D-99, D-96) were fabricated and rated in 2012 in anticipation of future needs. These samplers will be strategically placed in or near USGS Water Science Centers with ongoing large river sampling activities.

Image: Satellite images show three large areas of sediment, or plumes, moving through the floodwaters across Louisiana. The opening of the Bonnet Carré water control structure caused a plume that is located in Lake Pontchartrain. Another plume was the combined result of the Morganza spillway being opened and flooding on the Atchafalaya River. The third plume can be seen where the Mississippi River meets the Gulf of Mexico, also known as the Mississippi Delta. This image can be found on the USGS delta website, by clicking on the sediment plume option on the right hand side.  








O
New Procedure for Real Time Nitrate

Measurement

http://waterwatch.usgs.gov/wqwatch/
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Optical nitrate sensors are being tested as a relatively new fresh water application of this oceanographic technology.  

Important questions can be answered using this technology that cannot be answered using discrete samples collected periodically. 
 How does nitrate concentration change diurnally in response to photosynthesis and respiration of algae and other aquatic plants? How does this affect aquatic organisms, dissolved oxygen and harmful algal blooms?
 How does the flow/concentration relation change with changing streamflow and nitrate source contributions?

Five new sensors are being deployed, four in the Mississippi River Basin, to compute seasonal nitrate loading to the Gulf of Mexico and at the mouths of major tributaries to the mainstem.

We are planning to publish a Techniques and Methods report on how to deploy, install, operate, maintain, and calibrate Optical Nitrate Sensors to establish minimum requirements for data approval and release to the public.

We learned that in the USGS the largest need for a new standardized water-quality sensor procedure was for the optical nitrate sensor. The Optical nitrate sensor also is the technique most ready for standardization in the USGS. (We already have standard procedures in place for DO, pH, Specific Conductance, Temperature, and Turbidity.)
We learned that by the end of FY12, there would be about 50 sensors deployed by USGS across the country. 
Obviously, looking at the map, not all nitrate sensors are reporting data to NWIS-Web.
Some are in the “test bed” stage for how to employ this relatively new technology. 
Once the standard procedure is in place, data can be approved and released to the public on NWIS-Web. 
USGS is partnering with CUAHSI on this joint venture.


 Chlorophyll is likely to be the next procedure to be developed.



New- Statistical Techntgques-and-Models

Extend Our Monitoring Knowledge to
Unsampled Locations and Times

e Next Gen SPARROW watershed models
e Groundwater Quality Statistical Models

e New Statistical Techniques for Trend
AEWATES

* Need for new and refined approaches to
estimate loads

* Technology Enabled Learnmg
=2 USGS
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The skills, knowledge, and abilities of our workforce is paramount in achieving the USGS's vision of continuously providing excellent science to our customers. USGS excels at new approaches to statistical analysis and modeling of water quality data.

Examples are
 SPARROW watershed model being used across the US and in parts of Canada
 WRTDS is a new approach to analyze trends in water quality concentrations and loads
 Training is key. We train employees on data collection procedures as well as data analysis such as statistical tests for water quality data.
A new approach is TEL
What is TEL? USGS Technology Enabled Learning (TEL) Program
The TEL Program was designed to deploy highly effective training through web-based training or blended technology enabled learning alternatives. 
Get relevant training to more students. 
Lower travel and training costs. 
Ensure highly effective transfer of information. 
Increase learning of critical skills across the bureau



Data Bases and Applications

e Develop New Applications in NWIS and NWIS-Web
such as Water Quality Watch Page
http://waterwatch.usqgs.qgov/wgwatch/

e Develop New Software for Processing Real Time
Water Quality Data prior to release on NWIS-Web

e Game Changer - Water Quality Portal for NWISWeb
and modern STORET in collaboration with National
Water Quality Monitoring Council
http://www.waterqualitydata.us/

=< USGS
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New applications that make data processing quicker and more readily accessible are always under development. We host a large number of data processing applications that feed data to NWIS-Web. We have undertaken a value engineering study to improve how we collect, process, and display realtime water quality data. The value engineering study recommendations have been implemented to reduce cost and improve timeliness of data delivery to the public.

The most important new effort is to completely revise and re-engineer our software for processing realtime data. This is a multi-year effort and also involves water quality, surface and groundwater realtime data.

The Water Quality Portal is a relatively new development that was about 10 years in development. USGS and EPA combined efforts and closely coordinated these efforts with the NWQMC. The Portal and the Web Services that it relies on allow easy access to USGS, EPA, and State monitoring data in a seamless manner.

Not all States provide their water-quality monitoring data to modern STORET. This creates large gaps in the national map and reduces the amount of monitoring data readily available for use by others. The single biggest improvement to this system would be if States who do not yet contribute would begin providing their water quality monitoring data to the system.


http://waterwatch.usgs.gov/wqwatch/
http://www.waterqualitydata.us/

A National
Aquatic
Bioassessment
Database

By Dorene MacCoy

Introduction

EBioData is 3 U.5. Geological Survey (USGS) web-ansbled
database that for the first time provides for the capture, curstion,
integration, snd delivery of bicassessment data collected by
local, regional, snd eationsl USGS projects. BioDats offers field
biologists advanced capshilities for entering, editing, and reviewing
the macroinvertebrate, alzae, fish, and supporting hsbitar data from
rivers and streams. It offers data archival and curstion capabilities
that protect and maintain data for the long term. BioData provides
the Federal, State, and local governments, a5 well as the scienfific
(CONMONNiTY, Tesource managers, the private sector, and the public
with easy access to tens of thonsands of samples colle
nationwids from thowsands of stream and river sites. BioDat slso
provides the TUSGS with centralized data storage for delivering data
to other systems and applications through suromared web services.

BicDa allows users to combine data sets of known quality
from different projects in various locations over time. It provides
a nationally agerezated database for users to leverage data from
many independent projects that, unfil now, wias not feasible ar

scale. For example. from 1991 to 2011, the USGS Idaho
Water Science Center collected more than 816 binassessment
samples from 63 sites for the National Water E
(HATWQA) Program and more than 477 samples from 39 sites for
El r_unpemm— USGS amd S State of Idaho Sme'mth “‘anm]mr
20

BicData delivers all of the dmm,cmemn.'mnnnc
nomenclanre, this relisving users of the diffiondt and time-
consuming task of hamonizing tronomy among sanples
collected durinz different time periods. Fish data ar= reported using
the Infegrated Th.'mmmlc Infmnnn :v-_r\aL- [T[‘]b} Taxonaomic

gided, p\l:]lc data-retrieval web site provides access to
ament data. BioData currently accepes data c ped using
twro national protocols: (1) MAWQA and (2) US. Envirommensal
Protection Agency (USERA) National Rivers and Sreams
Assessment (MRSA). Additions] collection prosocols are planned
for fitre versions.

U3, Dapariment of the interior
U3 Basloyical Sunvey (&) pirni o

Highlig hts
Usa the BioData M:uugement System to:

aquatic bioassessment, monitoring, and research PUIpOsEs.

= Store data collected using two nationally accepted protocols
with the capability to 2dd suppost for additional protocols in
the funre.

Usa the BioData Retrieval System to:

* Remieve bicassessment data throngh a single public web site
(Rttpsaquatic. bodata usgs. gov).

= Pemieve data nsing 3 umified and consistent taxonomic
identification syssem that accoumes for changes in taxonamic
nomenclatre.

Fart Sheat 2011-3112

Soptumbor 2011

USGS Fact Sheet 2011-3112

e New USGS Approve
Database means
BioData is an
authoritative source
for USGS aquatic
biological data

https://aquatic.biodata.usgs.gov/aboutUs.action
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Five years ago USGS did not have a database for aquatic bioassessment data.

In four years, we created a totally new system to manage and distribute these data. This new software was released in 2012. The public can access these data through the Web.

In 2013, improvements are being made including 
 Mapping tool
 Work with USEPA and the NWQMC to establish a process for continuous data quality improvement of observations in NWIS and STORET
 Work with NWIS team on Web services linking BioData to NWISWeb through site identification numbers



Emerging challenges in 2012-13°

e Climate related:

« Effects of wild land fire on watersheds and
water quality

« Drought and elevated seasonal water
temperatures

e Temperature alerts possible based on
exceeding water-quality criteria for cold,
cool and warm water fish

e Energy Related:

« Methods for water quality monitoring related to
unconventional oil and gas development (ASTM

D18.26 Commlttee)
a USGS _
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Wildland fires can greatly alter water chemistry with sediment, char (PAHs), release of mercury and other trace elements released from vegetation.  Many current projects focus on debris flow but water quality also is impacted.

For example, City of Fort Collins, CO had to close their drinking water intake on Poudre River due to 2012 fire

High level of interest in what are water quality impacts of drought and elevated seasonal water temperatures? 

15 new fracking projects in past few years is a growth area for Water Science Centers and other USGS Centers. Need expanded capacity and capabilities for hydrocarbon gas analysis (methane, ethane, propane), stable isotopes to identify age of hydrocarbons (thermogenic vs biogenic), new and more sensitive methods to identify fracking fluid compounds  such as glycols, surfactants, and short chain organic acids like 2-butoxyethanol.

Passive and low-flow methods for sampling groundwater quality in monitoring wells
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