ZUSGS

science for a changing world

The U.S. National Ground Water Monitoring Network
History, Development, and Progress
2007-2017

Bill Cunningham

U.S. Geological Survey
Co-Chair, Subcommittee on Ground Water

ACWI-SOH
Streamflow Information Collaborative

May 1, 2017

U.S. Department of the Interior
U.S. Geological Survey



Subnetwaork:

Monitoring
Category:

ACWI

Advisory Committee
on Water Information

Background

Suspected Changes

Known Changes

Al

Surveillance
Trend
Special

-9
All
Background

Suspected Changes

Known Changes

All

: Surveillance

Trend
Special

¥ FILTER MAP DATA

> Prindpal Aquifer

Y Available Data

Water Level

Water
Quality

Well Log

Longitude: 47.3237

Latitude: -106.9149

Elevation: 2638.00 fr.

Well Depth: 145.00 ft.

National Ground Water Monitoring

U.5. Geological Survey

Site Name Tipton
Site # 383929092464901
site Type WELL
Lat/Long{NAD83) 38.6580,-92.7801
Well Depth 750 ft
Local Aquifer Name Canadian Series
National Aquifer Name Ozark Plateaus aquifer system
Aquifer Type UNCONFINED
Water Level Network Trend - Suspected / Antidpated Changes
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CURRENT STATUS

Depth From (ft) Depth To (ft) Lithology Description
140.00 145.00 cLay cLay Activily Start Time  Characteristic Name Measure Value  Units Defection Condiion ~ Value Type  Sample Fraclion  USGS
110.00 140.00 SAND SAND 2015-09-23 00:00:00 EST Specific Conductance 2759 us unknown dissolved
20.00 110.00 SHALE SHALE B 2015-09-23 00:00:00 EST Salinity 01 ppt unknown dissolved
15.00 2000 COAL COAL 2015-09-23 00:00:00 EST chiloride not detected mgi 3 dissolved
12.00 15.00 ROCK ROCK 2015-09-23 00:00:00 EST pH 7.42 pH unknown dissolved
0.00 12.00 SAND SAND & 2012-09-06 00:00:00 EST chioride not detected mgil 28 dissoived
2012-09-06 00:00:00 EST pH 722 pH unknown dissoved
: 2012-09-06 00:00:00 EST Specific Conductance 526 us unknown dissoved
2012-09-06 00:00:00 EST Salinty 03 ppt unknown dissoved
2010-09-22 00:00:00 EST Specific Conductance 260.1 us unknown dissoved
2010-09-22 00:00:00 EST Salinity 0.1 ppt unknown dissonved
2010-09-22 00:00:00 EST chioride notdetected  mail 3 dissoived
2010-09-22 00:00:00 EST pH 7.31 pH unknown dissoived
2007-04-18 00:00:00 EST chioride notdetected  mail 28 dissoived
2007-04-18 00:00:00 EST pH 61 pH unknown dissolved
2007-04-18 00:00:00 EST Specific Conductance 120 us unknown dissolved @
2007-04-18 00:00:00 EST Saiinity 01 ppt unknown dissolved -
»

h=s1 http://cida.usgs.gov/ngwmn/
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Active Groundwater Level Network
gday, January 28, 2016

Background

e Why?
— USGS Network “not adequate for national
reporting” (Heinz Center, 2006)

— Legal requirement (SECURE Act)

e How?
— Leadership (Federal, in this case)
— Advocacy (NGO'’s, “Data Providers”) Subcommittee and Work Groups:
— Participation; Value Proposition 70 people from 54 organizations
* Timeline ;

— 2006 Idea “re-hatched”

— 2007 SOGW formed

— 2009 SECURE Act; “Framework”
— 2010 Pilots begin

— 2013 “Framework” re-issued

— 2015 SS; Implementation begins
— 2016 23 States via 3 PA’s

— 2017 4t PA. Awards in progress

]
]
Il' Federal
Government
20%

&
Private Sector
40%
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Purpose

 Develop and encourage implementation of a nationwide, long-
term ground-water quantity and quality monitoring framework
that would provide information necessary for the planning,
management, and development of ground-water supplies to meet
current and future water needs, and ecosystem requirements.

NGWMN purpose framed by questions (manage expectations):
e “Questions that can be addressed using NGWMN data”

— What is baseline? Status and trends of water
levels/quality?

e Questions that can be addressed using NGWMN data, plus
supplemental data

— What are the impacts of land use change?

e Questions that can be addressed using NGWMN data,
supplemental data, and additional resources

— What are impacts to GW and SW due to pumping?
TRYERY eackeroma | purpose | Scope | Approsch | Standards | implementation | Funds | _status
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Scope

e Scope: This national framework for ground-water
monitoring and collaboration will be developed to assist in
assessments of the quantity of U.S. ground-water reserves,
as constrained by ground-water quality.

A National Framework for Ground-Water Monitoring

— Levels + quality, focus is levels inthe United States

Praparad by The Subcommittes on Ground Water of The Advisery Commitiea
on Water Information

— Selected wells (versus “warehouse”) i

— Defined by “Framework” plus “tip
sheets”

— Framework contains (a) network
designs, (b) limitations (questions), (c)
standards, (d) minimum data
elements.
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Approach — Key Concepts and Lessons

 Leadership needed at many levels

e Consensus building is critical to buy-in
* Roll local expertise into National design
Key tripping points

e Data ownership vs master database

e Regulatory concerns

e Security issues
— Data available with-
out restriction

USGS Background m Approach Standards | Implementation mm




Key Concepts:
Field/Lab Standards; Minimum Data Elements

e Consensus approach

e Fundamental principle — data provider must have documented
standards.

e Result = data consumer obtains data of known quality, but not uniform
qguality.

* Enough information to locate the site (well/spring) in 3 dimensions,
and provide basic information.

e Basic standards, but typically not so strict as to preclude participation.

SEPA Guidance for Quality
Assurance Project Plans

EPA QA/G-5
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Known Quality

e The NGWMN portal will
provide a series of
pages for each Data
Provider
— Site

Selection/Classification

— Data Collection
Techniques

— Data Management

— Other Agency
Information

Purpose

National Ground-Water Monitoring Network
South Carolina Department of Natural Resources (SCDMR) Data Provider
Information

Uinkta: South Carclica Oapartamnt ol Maluw al S Groundwater infornslisn

MNGWMN Contact:
Al Butler
[202] 734 4754
butlera@tdnrse gio

Thi South Caralra Department of Natural Resources (SCONR] maintains a netwark of wells 1o manitaring groundwater

leweds in major aquifer in South Carolina. This netwaork ks referred to 2s the DNR Grourdwater Montoring Metwork.

Water levels in mast wells have been measured sing the mid 1930s. Maost wells are equipped with automated data

recorders. The remainder of wells are measured manually during bimonttdy site visis. The SCONR also mairgains a
Poteniometric Mapping Mebanrk. These wells are typically measured on a three year interval and ane used to produce
potentametnic surface maps of major aquifers in Sowth Carcling. Data from the netwark ane wsed 1o asses groundwater I
avallabiiey, monfor drought condmions and calibrate hydralogic models. Water lewels in mast network wells have been
meeasaned dnoe the mikd 19905, The SODMNR bogan peetidpating in the MGWMN 25 2owater level data prowider in Octaber

2015

Principal aquifers monioeed in South Carolira are the Surfidal aquifer system, the Scutheastern Coastal Plain aquifer
system, and the Piedmant and Blue Ridge crystalline rock aquifers 1

NGWMN progress reports:
Finiail re| from initial NGWRN oct, October 2015 to 5o ber 2015 I

Current NGWMMN Projects
2016 Round 2: Ocrober 1, 3016 to September 30, 3007
Project ks to fill site infarmation data gaps. The first part of the wark Imvokies enbering Iithalogic data, well
ponstructon data, and histar: water level data at NGWRN sites. The socond part of the work i to determine
tidal connections far thirty netwark survellancs monditaring wells comnbeted In the Unper Floridan aquifer. Fre
pressure transducers will be installed on rotafing short term deploymnients o collect the water kevel data
needed for the conrections.

NGWMN presentations
Decemiber 2016 prescntabion o SOEW

Sito Seboction and
DlaessHfication

Site Selection and Classification

South Carolina Department of Natural Resources

Site Selection

Bascd on the Guidance provided by the HNGWMHN sies were sclected from both the OMNR Groundwater
Maonitoring Metwork and the Potentiometric Mapping Well Motworks. Sites were sclected based an their
period of record, anticpated future monoring, spatial distribution and value to answering trars
boundary Issuscs. After sarting shes besed an perkod of record and antscipated future avallabilmy of the
i Horing sibes, wells were evaluated for nclusion or eschesian in the NEWMN by a commitice of
hydralogs: from OMNR. Stes from the Groundwater Maonitoring Metwork are considered Trend Sites for
the frequency of data collection. Survalllance Stes were sclected from wells in the Potentiometric
Mapping Well Metwarks. The resulting selection identihied 137 Trend and 300 Survelllanos wells far
Inchesion into the NGWBRAN.

Site Classification

Using the guidance provided from the NGWRN, the wells selected for inclusion in the Nationad netwark
were classified into Subcategarics. & committee of hydrokogists from DNR examined the data avallable
for each well. Hydrographs were created and examined to iderdtfy wells that had documented

Implementation



Implementation Responsibilities

Management of the National Ground-Water Monitoring Network (NGWMN)

g\g,\“ Data Providers
\ oﬂe‘ [Networks and Individual Sites That Meet NGWNIN Criteria]
of : .
“e’c\“‘ Federal State Tribal Regional Local Other
Advisory Comittee on Water Information U.S. Geological Survey NGWMN Program Board
Subcommittee on Ground Water Management and Operations Group [Representatives from Data Providers]
[Federal Interface] [Day-to-day operations] [Guidance and Direction]

e Data Providers: Potentially, anyone with a database connected to the
internet

X
— Monitoring at a relevant scale or key site(s) “ex\h\o‘
— Respond to the annual Program Announcement (RFP) ] %\,‘(\e
— Select sites (Framework/Tip Sheets) S“\)C““

— Set up data sharing with portal
Maintain portal connection (and do normal work)

4USGS Background m Approach Standards | Implementation mm
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Funds for Data Providers

|(l

 Annual “Program Announcement” — solicitation for
NGWMN proposals

* Provides support for:
— New data providers:
» Select wells/springs

» Classify wells/springs

e Establish database connection to NGWMN portal using web
services

e Document Field Techniques

— Ongoing support to existing data providers
e Maintain portal connection and site list
 Fill site information gaps

e Maintain sites
e Drill wells
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2016 NGWMN Collaboration Status: Water Levels
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5781 water-level wells
1325 wate quality wells
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NGWMN Status: Growth of Network
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In past year
e 51 states (+12)
e 60 Principal Aquifers (+7)
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National Ground-Water Monitoring Network
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Advisory Committee on Water Information—Subcommittee on Ground Water
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