n DEPARTM L
wmed ECOLOGQY |

State of Washington

NT OF SRR




DEF’ARTME'\JT OF

ﬁ ECOLOGY

Stf_tL of Washingtan

ECOLOGY PROGRAMS
Air Quality
Environmental Assessment

Hazardous Waste &
Toxics Reduction

Muclear Waste

Shorelands &
Environmental Assistance

Spills

Toxics Cleanup
Waste 2 Resources
Water Quality

Water Resources

Also see Fcology Services

About us | Contact us

| &

Air & Climate

Water Quality & Supply Waste & Toxics Cleanup & Spills

Ecology Programs

Ecology consists of ten major environmental management programs. If you are not familiar with
Ecology's statutory authorities and organization, the Services page may be more helpful.
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A Quick Overview of Ecology’s Environmental Information Management (EIM) system

EIM Groundwater Search En.

Search: e SubmitD: N Help About  Contact EIM

EWA Groundwater Home
ALL Studies + Locations + Results . W search by Map
Studies Example: Study 1D AODEGSTS T

Only wells: Clwith logs [ with tags [ with aquifer tests  [Jwith completion depth
Cupgradient of a facility or site

m Example: Nooksack River Location ID |Comtains = | Clinclude sliases

g ’ Location Name | | Contains  +
RE'SU |.t5 Example: Copper Click to search by map
Well Tag ID |Contains = |
Search does not include physical habitat data - see Watershed Health below Well Completion Depth  between :| and |:| [FT =]

Well Maximum Casing

Diameter =% 3 | M

Dewatering Well
Geotharmal Well

Search Focus Areas within EIM

Focus Areas are specific datasets within EIM. All data below is in EIM Search above, except physical habitat data.
Groundwater Location Type

Injection Well - Aquifer Storage and Recovery w

Tnisting Wlall . Carhon

Well Owner Organization l:hc«m |
. R Well Owner Last Name | Contains  ~ |

Ecology Monitoring Programs  Data collected by Ecology and affiliates with specific monitoring objectives; usually long-term

and regularly-scheduled, using consistent protocols. Each Monitoring Pregram enly contains data from the EIM Studies assedated

Watershed Hoalth BEACH Brogram
Physical habitat, biological field, and chemistry data; Weekly bacteria data from Puget Sound and coastal beaches,

physical and bislogical metrics. Indludes only EIM Studies Memorial Day through Labor Day, 2004 te present

Groundwater Data Center Groundwater-specific search and tools for th only in groundwater quality and levels.

Dioes not contain other media, except well boring soil dat

More info  Get Data ()

sl s, 2T E present ‘Water bzvel in well [unable to meazure)
Mareinfo  Get Data (i) ' ) ~
Fore info  Get Data @ Water Level Water level in well (depth below top of well casing)
Water level in well (depth below measuring point, daily minimum) V
Water leusl in wall (denth helow ing noint_ciaike
Accuracy | -Select- M|
Marine Sediments River and Stream Water Quality
® Name O Group O CAS Number
Chemistry, bicassay, and benthic invertebrate data Monthly water quality menitoring at hundreds of stream stations, R e [ Exomple: Water [*] [Equals  +| Oinclude synonyms
measuring Puget Sound sediment quality, 1989 to present 1960s to present
More info  Get Data (&) Moreinfo  Get Data (&) Sk sour= |, | Semeiiastanl o, -l

Result Method Code | £

EPA353.2 |7| |Equals M|

Freshwater Fish Contaminant Persistent, Bicaccumulative Toxics (PBTs)
Characterization of texic chemicals in freshwater fish, Assessment of PETs in environmental media, including mercury
2001 to present ini fish 2nd organic PBTs in sediment cores, 2005 to present

Ecology | EIM Home | Searth Database | Sul
2015 Do

it Data | MyEIM | Help | About | Contact EIM

More info  Get Data@ More info  Get Data@



The EIM Groundwater “Module”
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View Data View in EIM Map Download All

Search Criteria:

Location ID

Showing 0 to 0 of O entries

Location Name

Colville ™
Mational
4.y, Forest |

T Kaniksu
L Cobville

National §

Okanogon Farest

National =
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0 locations selected

Well Log

Np&Z

~22K total wells (mapped at left)
~ 9K wells with groundwater levels:

~150K manual WL measurement
~744K transducer measurements

~19K wells with WQ data:

Access EIM here:
https://fortress.wa.gov

Targhees,
Nationales &

Chart Hydrograph

and Well Data Associated Facility

No data available in table

~ 4.1 million GW quality results
~ 3 million GW temperature results

ecy/eimreporting/

collapse results v

Studies Downloads




Example query return: wells that have been sampled for parameter group “Nutrients”

EIM Groundwater Map Search

Map Layers Legend Tools Find Search Home Shara Print Guide Help

Basemap ~

ZoomIn Zoom  Zoom  Zoom Identify Select  Select  Buffer  Buffer NHD  Lat/Long Measure FReport Clear All
Out Full Last Box  Polygon  Point  Feature  Tool Toal Tool Finder

Vancouver
L

Manaima
.

L
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—— |[ECOLOGY intranet EIM Search Environmental information Management System

State shi

Home Data Loader Data Editor Help

Navigation Options:
O Edit/Show Search Criteria ® %1 Map All & Download All

Parameter List
Studies Locations

Result Parameter Result Count Time Series Result Count

Ammonia 6744
Nitrate 12847
Nitrite 4380
Nitrite-Nitrate 5876

=]

Nitrogen 305
Nitrogen compounds, inerganic 5
Crganic Nitrogen 15
Crtho-Phosphate

Phosphate

Phosphorus 5 9ves % national o i ¥ UL Wi
Total Kjeldahl Nitrogen :
Total Persulfate Nitrogen

gpoooooooOoOOoQoROD

[ S 5 SSSS Pendleton
Total Phosphorus Hill i 4 Hmatille
3 ¥ = E BT ER.

First Prev PagEIT. of 1 (13 Items) Next Last

L Grande
EIM Home | Search Database | Data Loader | Data Editor | Help | Report Bugs/Suggestions MeMinnwil
EIM Da h 2015 a r p

View Data View in EIM Map Download All Zoom to Selection 4,439 locations selected Filter records: I

Search Criteria: Only well locations and Result Parameter s in the Parameter Group Nutrients collapse results v

~ Chart Hydrograph

Find Location ID - Location Name o well & Well Log < and Well Data Associated Facility o Studies Downloads
P& Q01THR 001THR ¥ None Link None Link Download .
2 & 011THR 011THR ¥ link Link None Link Download
05 013THR 013THR Y MNone Link MNane Link Download
L% 014THR 014THR ¥ Mone Link None Link Download v
[p 181 A AmaTien . s s e r

Showing 1 to 5 of 4,439 entries 2 3| 4:1'5 | Mext'| Last




Ecology’s Data Collection Methods .................................and Quality Assurance Protocols

S CCoLoaY | @ st
Study ID CHFI001
Study Name Moses Lake TMDL Groundwater Study

Water Quality & Supply Waste & Toxics Air & Climate

Environmental Assessment Program

el R EIM Data Entry Review Status Reviewed
Assessment Program ~
——— Quality Assurance at Ecology Study Type Total Maximum Daily Load (TMDL) development
Marine Waters The Department of Ecology relies on Quality Assurance {QA) to monitor, improve, and assess its

ssisnlf practices, specially Hse nvehing gensration and sssessment of anvinmertal dats Study Purpose To investigate the nutrient content of the groundwater inflow to Moses Lake in support of the Moses Lake

Eclzgy's QB system iz bas=d on reguirements ==t 4 by the LS. Enviranmental Protection
Agenj: =nd incerparates guidance :nd mathaodology from many standards-s=tting organizations PhOSD horus TMDL stu dY
e werlgwide. ) i
— E gy s ks e, e gt Field Collection Date Range 5/8/2001 - 10/3/2001
L Additionally, Qb planning is often required for businesses or agencies submitting data to Ecology. .
i First/Last Loaded Date Range

Standard Operating Procedures (SOPs) for sampling, auditing, and field methodalogy

Groundwater

Starmwater/ Runoff

date not available (3/26/2003) - date not available {5/24/2013)

:::::’:;:;::?’Y Environmental Assessment Program (Firgtﬂ_ast updated)
Quality Azsurznce Gzn=ral E47 50Fs .
e L R + EAP070 - Minimizing the Szresd of Agustic Invazive Species ECDIBQ‘{ Contact Charles Pitz
EAP Publications Ambient Frashwatar Biological snd Water Quality Monitoring SOPs ECOngY prog ram or Oth er .
Databazes T essuremant of Temoerature i Wieter : : Ecy Environmental Assessment Program
Abmut EAR + EAPOZ3 - Collection and Anslysis of Dissolved poz ygen {Winkler Method) ReSDUﬂSlbIe Entlty
Contact EAP + EAPO2D - Metals Sampling

* EAPO30 - Fecal Colform Samping Ecology Monitoring Program

. E - Callection and Anslysis of gt Samgles

. E - Collection and Anslysis of Canductivity Ssmples . L

. ~ Collecion, Processing, 2rd fn tresm Samsies Submitting Organization

. - Easic Uz 2nd Maict=n WsterlOG & Dats Loggers and Perigheral £2

. - Collecting Freshwater Berthic Macrs Dats in Wedeshlz Stresms =nd

Study QA Planning Level LEVEL 4: Approved QAPP or SAP.
There is an approved Quality Assurance Project Plan QAPP available for review that describes the

80 - Continuous Temperature Monitoring of Fresh Water Rivers and Streams

Ambient River and Stream Flow Monitoring SOPs

Study QA Project Plan Description

+ EAP042 - Mepsuring Gage Height o Streams procedures used for this study.

. 55 - Operation of Teledyne Instruments Stream-Pro Acoustic Doppler Current Profiler . e N .

¢ EI205 - Masnsoa 0 Colalirn Sim Dihans Study QA Assessment Level Level 5 - Data Verified and Assessed for Usability in a Peer-Reviewed Study Report
. - nducting Stream Hydrology Sil Visits

S8 - Operating SonTe=k® FlowTracker® Handheld Acoustic Doppler Velocimetar
cker]

Study Result Description

perating Mechanical Velocity Indicators
50 - Messuring Stream Dischargs from a Eridge

- Basic usz 308 maint=narce of Design Anshysis® Dats Loogers and Perishers] Study Comment

- Correction of Continuous Stage Records Subject to Instrument Drift, Analysis of

Instremant Drift, and Calculstion of Fotential Emar ECUIUQY Funding Number

Forest Practices Effectivens=s Monitoring SOPs

Ecology Facility/Site ID

16 - Freshwater Drift Collection, Processing and Analysis
17 - Litterfall Collection, Processing, and Analysis

Turbidty Threshod Semlin Ecology Cleanup Site ID

Iy Lzad (THDL) or Ferests and Fish Unit T Study Study 1D Aliases [MiES TYDG]

ME - Computer Analysis of Hemispherical Digital Image: ted as part of 8 Temperature

Total Maximum Dsily Load (TMDL) or Forests and Fish Unit Technical Study Study Security (User Name / Access CHPI461 / Update

- Determining Canopy Closure using a Concave Spherical Densiometer - Model C

53 - Wihole Stream Metsbolism Survey Using a Non-Toxic Gas and Conservative Dye Tracer LEVE')
&3 - Collection and Processing of Samples for Stable Isotoss Anslysis
= : atoring SOP PP
roundwater Monitoring S0Ps = StUd‘)f Publications

52 - Manual Well Depth and Depth-to-Water Measurements

- Installing, Monitoring, and Decommissioning Hand-driven In-water Piezometers
- Quality Assurance Project Plan: Characterization of the Groundwater Discharge to Moses Lake, Washington
uraina znd Ssmpline Wister Suzely Well
- Purging and Sampling Monitoring Wells

- Procedures for Tagging Wells H -

- Purging and Sampling Wat=r Sugply Wells for General Chemistry Paramsters Moses I‘a ke TOtaI M aximurm Dallv I_Oad Groundwater Stu dv
- Collecting Groundwater Samgles for Metals Analysis from Water Supply Wells
- Purging and Sampling Monitoring Wells for General Chemistry Parameters
00 - Collecting Groundwater Samgles for Metals Analysis from Monitoring Wells

Marine Monitoring S0Ps

+ EA4FOIS - Seawster Samgling .
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Additional Transboundary Water Management Challenges
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Recent Example of data use

Washington Groundwater Level Status and Trends - Spring 2016 &)

2015-16 Climate Summary  Spring 2016 Groundwater Level Status  Spring 2015/ 2016 Groundwater Level Comparison WA Groundwater Level Trends 18

Groundwater Monitoring and
Management in Washington

The Washington State Department of Ecology (Ecology) has
primary responsibility for managing Washington's water
resources. In this role, Ecology conducts a variety of
environmental monitoring activities to obtain the data and
information needed to support agency water management
decisions and long-term planning.

As part of this data collection effort, Ecology's Water
Resources Program maintains groundwater level monitoring
networks in each of the agency's four regions. Information
from these networks are compiled annually by Ecology to
assess both the status (i.e. current year conditions) and
longer-term groundwater level/storage trends in State
aquifers. This story map summarizes the results of the most
recent evaluation which was conducted in Spring 2016.




Spring 2015 to Spring 2016 GW:Level Comparison

EIM Location ID: AAB855
Period of Record (1988 - 2016)

Legend

30 | | Single measurement

Minimum depth

32
2015 /2016 value (blue)
(value above normal depth)

L —

25th percentile depth

2015 / 2016 value (green)
(value within normal 25-75th
percentile range)

| e

T Median monthly depth

75th percentile depth
38

2015/ 2016 value (red)
(value below normal depth)
40

Maximum depth

Depth to Groundwater (Ft below land surface / measuring point)

i Note: Squares represent 2016 data
and circles 2015 data. Monthly

42 1 25th/75th percentiles shown only

for 10 or more years of data (n).

- Non-colored symbols indicate

less than10 years of data.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
n=15 n=11 n=16 n=17 n=15 n=14 n=14 n=10 n=13 n=19 n=14 n=12

3 =

Spring 2016 groundwater level relative to spring 2015
* Much above 2015 level (> +10 ft) N=9

rtland

& Abowve 2015 level (+0.01 to +9.99 ft) N=69
& Below 2015 level (-0.01 to -9.99 ft) N=60
® Much below 2015 level (>-10 ftf) N=19

o Same as 2015 level (N=1)

o Missing 2015 measurement (N=54)




Period of Record Groundwater Level Trends for Ecology Monitored Wells - Spring 2016

EIM Location ID: AAB855
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Washington Groundwater Level Trends \\'\‘r ﬁ, ot ’
¥ Downward trend (N=138) N /'
A Upward trend (N=62) i) d

MNo trend (N=10)

Insufficient data (N=2)

* Burns, E.R, Snyder, D.T, Haynes, J.V., and Waibel, M.S., 2012, Groundwater status and trends

for the Columbia Plateau Regional Aquifer System, Washington, Oregon, and Idaho: U.S. Geological Survey

Scientific Investigations Report 2012-5261, 52 p., http://pubs.er.usgs.gov/publication/sir20125261.




Planned Activities for Year 1 of Washington’s NGWMN Grant (Oct 2016 - Sept 2017)

1) Begin Populating Well Registry (24 wells proposed by June 2017)

'NGWMN element

Required data for all sites

Mame of Agency that collects data (R

Site Mumber (B, C, WL, W0, L] - Database keu
Site Mame (R)

Country [R]

State [R]

County (R

Latitude [decimal dearees][F]

Longitude [decimal degrees] (R

Horizontal Datum [R)

Harizontal Location methad [R)

Horizontal Location Sccuracy [F)

MNational Aquifer Cade [F]

Local Aquifer Cade (R)

Tupe of site; WellSpring [R]

Corfinement Status; Confinediunconfined (R

Lithology [L)

Lithology IDIL)

Description of Lithology of the unic (L)
Observation Method (L]

Eeqginning depth of litholagic unit (L]
Ending depth of lithalagic unit [L]

YWell Construction Information

Land Surface Altitude (R

Yertical Datum (R]

‘el Depth (F)

‘w'ell Depth Units [R]

Top depth of Screen intereal [C]

Bottom depth of Screen interval [C]

Depth of Screeninteraal unit of measure (C]
Scresninterval material C)

Top depth of Casing intersal [C)

EBottom depth of Casing intereal ()

Depth of Casing interval unit of measure [C]
Casing intereal material (]

EIM equivalent

MA [Field collector at result levelin EIM)
‘w'ell Tag 0¥ ar Location [O7

Location Mame? or Lacation 107

none

State

Counky

Latitude Decimal Degrees

Longitude Decimal Deqrees

Horizontal Datum

Horizontal Coordinate Collection Method
Horizontal Coordinate Accuracy

none

none

Groundw ater Location Tupe

none

none
none
none
none
none
noane

Elevation of, and Elewation
Elevation Datum

w'all Completion Deptk

‘w'ell Completion Depth Lnits
‘well Open Interval Upper Depth
‘Well Open Interval Lower Oepth
‘w'ell Open Interval Units

none

none

none

none

‘w'ell Casing Material

o

Current NGWMN well
® Proposed wells

I;iF' : {

& ‘TL— -

):‘ 0510 X0 B
L

Required data for Water—level Sites

Land surface altitude with Metadara [R]

Altiruide Lnit= (R

Altitude Accuracy [F]

Method of altitude measurement (R]

Date!Time!Time fone of water-level measurement (L]
Dlepth ko bwiater Yl

ol ater-lewel units L]

Method of water-level measurement [wL]

Accuracy of w ater-lewel measurement [b/L]

Eleuation of, and Elevation

Elevation Units

Elewvation Accuracy

Elewvation Collection Method

Fizld zallectian start date ! field callection stare tme { S
Fesult valus

Fe=ult valus units

Result method

‘el ater level accuracy

2)

Develop web services to supply
water levels to the NGWMN
(June 2017)

Required data for Water-Quality Sites
o Date!Time!Time Zone of sample W3]

o Analute Mame (W0

o fnalute value (WG

o Parameter unit (W0

o Sample Fraction (WO

o Chemical Identification Mumber (W3]

o Chemical Classitication Sustem (W01

o Method (W3]

o Analutical Method Sustem (W0

Field collection start date { field collection start time { [
Fe=ult Parameter MName

Result valus

Fesult valus units

Fraction analyzed

Result parameter CAS number' s 77

Besult parameter CAS number 7777

Result method 777

TRIT




Planned Activities for Grant Year 2 (Oct 2017 - Sep 2018):

'NGWMN element

EIM equivalent

Required data for all sites °
Mame of &gency that collects data (R MA [Field collector at result level in EIM)

Site Mumber [B, C. WL, W0, L] - Databasze keu whell Tag IO or Location O7

Site Mame [R] Lacation Mame? or Location 107

Country [R) none

State (R State

County [R] County

Latitude [decimal deqgree=] [R] L atitude Oecimal Deqrees

Loragituds [decimal deqrees] [F] Langitude Ozcimal Deqrees °
Horizontal Oatum [R) Haorizontal Datum

Horizontal Location method [F] Harizontal Coordinate Collection Methad

Harizontal Lacation Accuracy (R Harizontal Coordinate Accuracy

Mational Aquifer Code (R] none

Local Squifer Code [R) none

Tupe of site; wWellSpring [F] Groundw ater Lacation Tupe

Confinement Status; Confinediunconfined [F] none

Lithology [L) none [ ]
Lithalagu IO (L] none

Description of Lithology of the unit [L] none

Obzemation Method (L] none

Eeqinning depth aof lithalagic unit [L) none

Ending depth of lithalagic unit (L] none

Well Construction Information

Land Surface Alkiade [F]

ertical Diatum (F)

‘izl Depth (F)

w'all Depth Units [F)

Top depth of Screen interval [C]

Eottam depth of Screen interval [C]

Depth of Screen interval unit of measure [C)
Secreen interval materiall C]

Top depth of Casing intemal [C]

Eaottam depth of Casing interval (C]

Depth of Cazing interdal unit of meazure ()
Casing interval material [C]

Elevation of, and Elewation
Elevation Oatum

‘w'ell Completion Depth
whell Completion Depth Units [ ]
well Open Intemal Upper Oepth
‘w'ell Open Intemal Lawer Depth
‘w'ell Open Intermal Units

none

none

none

none

w'ell Cazing Material

Required data for Water-level Sites

Land surface altitude with Metadata (F)

Altirude Units (F)

Altirude Accuracy (R

Method of altitude measurement [F]

Date!Time!Time £one of water-level measurement (WL
Depth to ‘water (L]

‘wlater-laval units ['wL)

Method of water-level measurement (Wl

Accuracy of w ater-level measurement ['WL1

Required data for Water-Quality Sites
o Date!Time!Time Zane of zample ('WEI

o Analyte Name (WO

o Analute value (WEIL

o Parameter unit (W0

o Sample Fraction (W3]

o Chemical lIdentification Mumber [

o Chemizal Clazsification Sustem (WG]

o Method (W)

o Analutical Methad Sustem (W0

Elevation of, and Elewation

Elewvation Units

Elevation fccuracy

Elevation Callection Method

Field collection start date | field collection start time { WA
Rezult valus

Fezult value units

Result method

wlater level accuracy

Field zollection start date | field collectian start time { MA
Result Parameter Mame

Result value

Rezult value units

Fraction analyzed

Fesult parameter CAS number 7Y

Fezult parameter CAS number 797

Rezult methad¥77
i

Provide continued support for water
level web services/enhancements

Develop web services for well
construction and lithology data

Continue ongoing work to migrate
our backlog of transducer results to
EIM and NGWNM

Add additional wells to NGWMN as
time and funding allow
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