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Develop a national level dataset of energy wastewater compositions that is relevant,
useful, and useable

» Help industries and the public understand the value of reuse opportunities, and
the benefits of water freatment and management.

» Data must be FAIR (findable, accessible, intferoperable, and reusable)

» Seamless integration with widely used modeling software

What? When & Where? Who?

== Q@ A
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National Energy Water Treatment & Speciation Database

Leveraging NETL R&D Core Capabilities

Solution: Develop a Nationwide
Energy Wastewater Data System

« Supplemented with thermodynamic &
chemical modeling

* Includes waste streams such as:

« USGS oil & gas produced water

« Energy sector effluent (FGD, etc.)
« Acid mine drainage (OSMRE)

« Landfill leachate

« And more

> Enables design of localized freatment

> Publicly Available Data hosted &
displayed through NETL's EDX, and a
custom visualization dashboard

E MM\
(=1 T A\
Energy Data exchange

U.S. DEPARTMENT OF

Power Plant Effluent Streams
0/ w

Abandoned Coal Mine Discharge

O&G
Produced
Water

aqueous chemistry modeling,
and fill information across
spatial and data gaps

Add water quality attributes
using thermodynamic and a4 I I I

Enabling researchers &
industry to tailor
freatment steps to
localized needs

N: NATIONAL
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Assess localized
composition values,
scaling potential,
osmotic pressure,
estimated flow rates,
temporal information




NEWTS Public Group on EDX
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Search @ Contribute
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NEWTS National Energy
Water Treatment and
Speciation Database
Datasets from the National Energy

r Treatment and Speciation

(NEWTS) Database, including water
quality information on streams from
energy processes. read more

Submissions Activity Stream About Nominated Submissions
Find data products on EDX... Q Last Modified »
17 submissions found Products: NETL: Geospatial:

[ oo R —

& Groups B Portfolios 28 Workspaces & Tools

+ Create Submission m

NEWTS EPA Leachate Dataset
d) 10.18141/1909007

oy

Data from the US EPA Leachate Database containing ash landfill leachate data from selected U.S. coal power plants. Original
data from: Nguyen, Dan-Tam, Eastern Research Group....

B Dataset Size: 2.582 MB Show Resources v

NEWTS EPA Ash Dataset
d>) 10.18141/1909006

y

Data from the US EPA Ash Database containing Ash pond effluent data from selected U.S. coal power plants. Original data from:
Nguyen, Dan-Tam, Eastern Research Group. Sep 29,...

\
|
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» NEWTS Data Catalog
» Overview Video
> Training Videos

https://edx.netl.doe.gov/group/newts

LABORATORY
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> EPA FGD, Ash, Leachate, Gasification
datasets + case studies

» USGS Brackish Waters & Produced Waters
databases + case studies

» Acid mine drainage data

> Assessment of REEs in geothermal and oil &
gas produced brines

» Templates for each dataset for input into OLI
Studio & Geochemist’'s WorkBench



https://edx.netl.doe.gov/group/newts
https://youtu.be/h72I_2qrwyo

NEWTS Dashboard ENERGY

NEWTS Database Dashboard 59 BN - : 7] Coumy Sedimentary basin: TL LABORATORY

National Energy Water Treatment and Speciation

o]0 o &)

Legend

NEWTS Dashboard

U.S. EPA Leachate Data

Tof@nto W/

s%va

' U.S. EPA Gasification Data

U.S. EPA Ash Data

A

Cravotta & Brady AMD Data
L}

Atlanta 1 > Xy Power plants (FGD effluent samples)

Enables data
® USGS Produced Water Database Vis U q |iZdﬁO n ’

Produced water samples by data source
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exploration,
, ; S and download

Hydrologic features
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https://netl-doe.maps.arcgis.com/apps/dashboards/a5fa4192f7c6478dab3d6180d9c30b84
https://storymaps.arcgis.com/stories/02a7932dd5854bd09ee7f91ae0ee4ac6

NEWTS Dashboard

NEWTS Database Dashboard

National Energy Water Treatment and Speciation

Sample i Produced water:

15,222 samples
avg. TDS: 122,457 mg/L

Produced water

Sedimentary basin:

Ash landfill leachate:

248 samples

avg. TDS: 3,155 m

Acid mine drainage:

94 samples

avg. TDS: 2,668 mg/L

Ash pond effluent:

1,236 samples
avg.TDS: 316 mg/L

Flue Gas Desulfurization (FGD:!

4,540 samples

avg. TDS: 18,538 mg/L

Brackish water:

15,567 samples
avg.TDS: 14,277 mg/L

Unique ID: 80351

County/State: Garvin, OK

Region: Mid Continent

Basin: Southern Oklahoma

Formation: Gibson

Sample type: Conventional Hydrocarbon
Sample date: 3/31/1963, 4:00 PM

Geochemical measurement units (mg/L):

Total Dissolved Solids: 201,021

UNITED
Majorions: i)
Ca: 11,830.0 Na:55,241.8 -
Mg: 3,012.0 Cl: 124,000.0 &

ical minerals:
730.0
Niz

Rare-earth elements:

North
Pacific
Ocean

Unique ID: 45890
Cnuntvlsmte Union, AR

mackover
Sample type: Conventional Hydrocarbon
Sample date: 2/6/1969, 4:00 PM

Geochemical measurement units (mg/

Total Dissolved Solids: 320,768

Ca: 37,974.0 Na: 75,370.0
Mg: 3,986.0 cl: 192,867.0

000km [P
.00 — QI

Critical minerals:

Sample type: Major ions: Critical minerals:

Produced water Produced water Produced water

GREENLAND
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Rare Earth Elements (REE):

MEXICO . Produced water

0.00035

VENEZUELA
P 0.0003
COLOMBIA

f 0.00025

0.0002

BRAZIL
0.00015

\ BOLIVIA

0.0001

Avg. concentration (mg/L)

0.00005

0

ARGENTINA

PW REE Distribution AMD REE Distribution PW Volume
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TL

> Filter by
spatial
location,
water type

» View data
summaries
and time
series data

> Get .
sample list
& water
quality
information
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Sample list:

Unique ID: 1_Cravotta_ AMD
County/State: Schuylkill, PA
Mine type: Deep

Brackish water:

119 samples

avg. TDS: 85,916 mg/L

Acid mine drain{

94 sampl

avg.TDS: 2,668

Sample description: Porter Tunnel Inflow
Treatment type: Active
Sample date: 5/2/2011, 5:00 PM

Geochemical measurement units (mg/L):

Total Dissolved Solids: 517

Major ions:
Ca:42.20
Mg: 32.80

Na: 27.10
Cl: 54.80

Critical minerals:
.10
Ni:0.23

Rare-earth elements:
La:

Pr: 0.00

S (1]

Gd: 0.00

Dy: 0.00

Er: 0.00

Yb: 0.00

Sc: 0.00

Unique ID: 2_Cravotta AMD

County/State: Schuylkill, PA

Mine type: Deep

Sample description: Rausch Creek Treatment Inflow
Treatment type: Active

Sample date: 5/2/2011, PM

Geochemical measurement units (mg/L):

Total Dissolved Solids: 228 &
N

Major ions:
Ca:22.10
Mg: 20.30

Blue Ridge
Parkway

Critical minerals:

Unique ID: 2_Cravotta_ AMD
County/State: Schuylkill, PA
Mine type: Deep

Sample description: Rausch Creek Treatment Inflow

Treatment type: Active
Sample date: 5/2/2011, 5:00 PM

o

lensmn-salem

Durham
o
ORalelgh

)Rocky Mount

oVlrglrﬂa Beach
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g NEWTS Dashboard to the Database

https://edx.netl.doe.gov/group/newts
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A/ Groups / NEWTS National Energy Water...

NEWTS

DATABASE

NEWTS National Energy
Water Treatment and
Speciation Database

Datasets from the National Energy
Water Treatment and Speciation

energy processes. read more

Followers Submissions

8 17

Submissions Activity Stream About Nominated Submissions

+ Create Submission m

Find data products on EDX...

17 submissions found

Q

Products: NETL:

Relevance -

Geospatial:

NEWTS USGS Brackish Water Case Studies
@) 10.18141/1890176

Y

Case studies from the USGS Brackish Water Database. Includes OLI Studio and Geochemist's Workbench files. Original data

from: Qi, S.L., and Harris, A.C., 2017, Geochemical...

[ oad | mxr [ xusx ]
B Dataset Size: 1.179 MB Show Resources v

NEWTS Coal Mine Drainage Dataset from Cravotta Brady (2015)
&%) 10.18141/1964003

oy

Data from Cravotta, Brady, "Priority pollutants and associated constituents in untreated and treated discharges from coal

mining or processing facilities in Pennsylvania, USA'...

B Dataset Size: 2269 MB Show Resources v/

NEWTS Database Dashboard
&%) 10.18141/1963919

oy

The NEWTS (National Energy Water Treatment and Speciation) database dashboard displays sites across the nation where

energy-related wastewater stream samples and composition...

B DatasetSize: 0 bytes Show Resources v



https://edx.netl.doe.gov/group/newts
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g NEWTS Dash

NEWTS Coal Mine Drainage Dataset from Cravotta Brady (2015)
@ 10.18141/1964003

License(s):
o' License Not Specified

Data from Cravotta, Brady, "Priority pollutants and associated constituents in untreated and treated discharges from coal mining or processing facilities in Pennsylvania, USA".

Applied Geochemistry, 2015. https://doi.org/10.1016/j.apgeochem.2015.03.001

Dataset includes information on water quality composition including inorganic compounds from untreated and treated streams of coal-mine discharge from coal mining and

processing locations. Data is provided in the original version as well as in a summarized version for easy input into aqueous chemistr-

Followers: 0

County/State: Schuy
Mine type: Deep

Sample description:
Treatment type: Active
22011, 5:00

cravottabrady2015_pa-amd_data_all-tabs.xlsx

(= ) -
x of' License Not Specified Sample date
o cb-pa-amd_lion-minning-grove-inflow_id_num-18.oad
of' License Not Specified View Info
cb-pa-amd_pbs-job-8-inflow_id-num-25.0ad
o' License Not Specified View Info
Ch cravotta_oli_input_data_only.csv
of' License Not Specified View Info
ch-pa-amd_consol-renton-mine-inflow_id_num-39.0ad
of' License Not Specified View Info
oli-template-for-cravotta-brady-2015.0ad
View Info

of License Not Specified
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Unique ID: 2_Cravotta_.
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to the Database

https://edx.netl.doe.gov/group/newts

low Rausch Creek Trea Si
1 2

SNAME
MINE_NUM

Descriptio Redox State
Some Mines have multiple Streams_

STAID Station identifier used b 4.03619E+14 4.03748E+14
Lon_dd 40.60056 40.62994
Lat_dd -76.50583 -76.55399 -
Mine_Type. Deep Deep D
Pasei Active Active P
CaO Ca0 W
ow_Outflow I 1 I
DATE 110503 110503
TIME 1000 1230
Alkalinity Alkalinity Blank & Total Comb mg/L as CaCO3 5.3
TIC TIC mol C/L 2.39 1.38
Density g/mL
Specific El COND us/em 802 311
B(OH)3  Boron Hydroxide Not Meas mg/L of B(OH);

usch Creek Treatment Inflow

[l Download

el Download

[l Download

1.54E-01 1.296-01
By Download 1.46E-04 8.70E-05 1
7.31E+00 1.60E+00 1
9.85E-02 2.30E-02 ¢
2.71E+01 2.20E400 2
fl§ Download 8.11E-03 3.04E-03 2
7.90E-05 3.40E-05 2
2.05E-02 2.91E-02 2
4.20E+01 2.21E+01 4

o nar na A anc na

Original Data_Totals Only ‘ Convert mgperL mgperL Values Transpose Input to OLI Charge Balance ‘ Redox Species Summary



https://edx.netl.doe.gov/group/newts
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Integration with Modeling Software S RS oo

Leveraging tools for filing data gaps & modeling treatment T LABORATORY

Integrating data streams with open source & P

commercial agueous chemistry modeling @ v

soffware fo: NEWTS R S

-+ Provide high quality case studies for DATABASE - —
modeling

- Information on precipitates and speciatfion NEWTS National Energy Water o

Treatment and Speciation B N e Preview o I

» Provide thermodynamic context including Database

by name... Date: Newest — Oldest

Preview or Jw UL

I

X

mﬂ

B

BR
AR

o fgd-case-study-621.0ad

H /1 Datasets from the National Enersv Water = License NotSpecified Preview o B
pPH, osmotic pressure, and activity T T
. . Alkalinity, HCO3 - 48.03| HCO3- me/L 18.03
i lugt. | i
coefficients, etc. T Eh .
Antimony Total ug/L mg/L
° ° ° * Arsenic Total /L 190.00| As04-3 mg/L 0.35
« Enable direct integration with tfreatment
Boron Total ug/L 167,106.67|B as B(OH]3 me/L 167.11
o Bromid Total ! 27.35]8r- mg/L 0.03
modeling soffware for ease of use e —
Chemicel Orygen Der| Tote - e/l N QWI National Alliance
Chloride Total 2,389.67|Cl- mg/L 2,389.67 | .
Chromium Total ug/L 200.07|cr{oH)3 me/L 0.40 k\-JJ for Water Innovation
° Cobal Total ug/L Cot2 me/L
L] C Total L 158.62|Cu+2 L 0.16
Software include: e — - T — .
. Magnesium Total ug/L 1,014,700.00| Mg+2 mg/L 1,014.70
|
d O I_l STU d I O Mercury EZ :z;t 89,133.33| Hg+2 :ZIL- 0.0

« Geochemist’'s Workbench
THE : WAVE Water
L oront ave Geochemist's: reatment Design

« NAWI Water-Tap3 w—m
systems, inc. OR ENC » >oftware

.S. DEPARTMENT OF
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Example Processed Data

—Z
il

G | v | I | J | K L ™ N | 0
I Date Collectd ~ | Lab Na|~ | Analyte [~|cas_no [~Imethod [~|praced ~ | units [+ Non-Dé ~ | Amount [y
8/24/2010 TA Nickel 7440-02-0 B00.2 Total ug/L D 580
8/25/2010 TA Nickel 7440-02-0 "00.5 Total ug/L D 450
8/26/2010 TA Nickel 7440-02-0 2008 Total ug/L D 570 = - =
- r 'otal Dissolved Solids Total Total Dissi Total mg/L
9/29/2010 TA Nickel 7440-02-0 200.8 Total ug/L D 600 bH
- r
12/8/2010 TA Nickel 7440-02-0 200.8 Total  ug/lL D 560 Allcalinity me/L Alkalinity Blank & T mg/L as CaCO3
1/12/2011 TA Nickel 7440-02-0 200.8 Total ug/L D 510 o p——
8/23/2010 TA Nitrate Nitriteas N 5TL00217 "353.2 Total mg/L D 67 fica ) ciso:
8/24/2010 TA Nitrate Nitriteas N STLO0217 Fa53.2 Total mg/l D o7 Boron Hydroxide — mg/L of B(OH); 450.743872  381.5306632 44.15917121 441.019702 4.15279253
8/25/2010 TA Nitrate Nitrite as N STLO0217 f53.2 Total mg/L D 47
8/26/2010 TA Nitrate Nitriteas N STL00217 f353.2 Total mg/L D 62
9/29/2010 TA Nitrate Nitriteas N STL00217 f353.2 Total mg/L D 83
12/8/2010 TA Nitrate Nitrite as N STLO0217 f53.2 Total mg/L D 94
1/12/2011 TA Nitrate Nitriteas N STL00217 f353.2 Total mg/L D 94
8/23/2010 TA Nitrogen, Kjeldahl STLO0296 ‘3512 Total mg/L D 130
8/24/2010 TA Nitrogen, Kjeldahl STLO0296 f51.2 Total mg/L D 23
8/25/2010 TA Nitrogen, Kjeldahl STLO0296 3512 Total mg/L D 12
8/26/2010 TA Nitrogen, Kjeldahl STLO0296 ‘3512 Total mg/L D 21
9/29/2010 TA Nitrogen, Kjeldahl STLO0296 f51.2 Total mg/L D 23
12/8/2010 TA Nitrogen, Kjeldahl STLO0296 3512 Total mg/L D 17
1/12/2011 TA Nitrogen, Kjeldahl STLO0296 ‘3512 Total mg/L D 15
8/23/2010 TA Phosphorus, Total 7723-14-0 "65.1 Total mg/L D 3.7
8/24/2010 TA Phosphorus, Total 7723-14-0 "265.1 Total mg/L ND 0
8/25/2010 TA Phosphorus, Total 7723-14-0 "365.1 Total mg/L D 3.2
8/26/2010 TA Phosphorus, Total 7723-14-0 "365.1 Total mg/L D 4.3
9/29/2010 TA Phosphorus, Total 7723-14-0 "265.1 Total mg/L D 1.9
12/8/2010 TA Phosphorus, Total 7723-14-0 3651 Total mg/L D 1.2
Pl
1/12/2011 TA Phosphorus, Total 7723-14-0 "65.1 Total mg/L D 25 P ro C e S S e d d G -I- G .
oinasfanan Ta o 2201 an o Fono Biccclind . cll o agn .
* One column per stream
Raw data: one row per measurement n AN [F SIIF
: o U

« Easy input into modeling software
« Easy charge balance calculation; data
comparison; gap analysis

U.S. DEPARTMENT OF
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File ~ Home Insert Pagelayout Formulas Data Review View Automate Help | & comments | D= | & 2 | = 7w |
3 vt X . @ Ielll lates lla‘Ie Wvalsolz Ret s ems MM % P E
Mavigator - x
A B c D E E G H | J AF AG anumem, = B
1MW of ma MW of el SNAME Descripti Redox State Porter Tur Rausch Cr Silver Cre|PBS Job 8 PBS Trent PB! - — — -
B MINE_NUM 1 2 3 2 23 cravotta & Brady 2015_ Description {&¥ Reconciliation Molecular Basis (g Report
st = i
3 STAID 4046414 404Es14 404E+14| 4E+14  4E+14 ee I l ‘ : l e ate S O t at  Streams . e I S = Freconcillation
4 Lon_dd 2060056 40.62094 4073417 40.04333 400112 4 = WaterAnalysis = e
5 Lat_dd 765058 -76.554 -76.1233| -78.8122 -78.9285 -7 B Reconcile St Amount ) 0003
& Mine_Type Deep Deep Deep Surface  Surface  Sui Temperature {C) 25.0000 Iz
7 Passive_Active ive  Active  Passive |Active  Active  Act Pressure (atm) 1.00000 ® Mo Reconcie
8 Chemical_trt [==s] [==s] WetlandsNaOH ~ MaOH  Na = Recorded Properties O Reconcile pH
9] Inflow_Outflow I 1 1 1 1 1 1 Total Dissolved Solids (mg/L) 12800.0 O Reconcile pHblkalinity
10 DATE 110503 110503 110503 110525 110535 Measured pH 622000 ) Reconcile pHAAlkalinity/TIC
1 TIME 1000 1230 1430 1215 1345 o o Vessured Alkainity (ma HCOAL) 2000
2 TS Total DissohTotal me/L " si72s” 2" sees| 1925”1307 ‘ :Ol l | O SlthI l S ‘ :aI l e Messured TIC (ol C/L) 118,000 ] Caleulate Alkalirity
13 PH pH 351 626 599 638 576 Density (g/m)) a0
14 Alkalinity Alkalinity  Blank & Total Comt mg/L as CaC03 5.3 36| 122 313 el ondCo v vl | 120009 Caloulate
15 TIC TIC mol C/L 239 138 189 404 203 ° ° ° =z =
_ Alkalinity pH Titrant | H2504
16 Density g/mL Summary
e ‘Alkalinity End Point pH | 450000
17 Specific E COND pS/em 202 311 504 2150 1490 —
E autrals (m ;
18 6184 10.811 B(OH)3 Boron Hydroxide Not Meas mg/L of B(OH]: = ] Unit Set: Metric (mass concentration)
19 4303 201 Be(OH}2 Beryllium 2 me/L of Be(OH): 186E-02 || 573603 115602 BE0E-03 ° coz 20 Automatic Chemistry Model
20 140436  106.42 PA{OH)2 Palladium 2 mg/L of PA(OH), H25 LX) MSE (H30+ o) Databanks:
21 78 27 AIOH)3  Aluminum 3 meg/L of Al{OH): 1.356+01 [}2.40E+00 5.66E+00 4.38E+00 3. u 10 a I ' LR WSE (H30+ on)
Be(CH)Z 2.39000=-7) Using Helgeson Direct
22 260004 20898 Bi[OH)3 Bismuth  Bi_Total 3 mg/L of Bi(OH
ARl TSI e L EEs FA(OH)Z o Na/Cl Charge Balance (eg/L)
3 85 52 CrO(OH)(s Chromium  Cr_Total ( 3 mg/L of CrO{OH) 2.62E-03 ° AICH)E 0.289000) Cation Charge:  0.187601 eq/L
24 1027 69.7 GaD[OH)( Gallium  Ga_Total 3 meg/L of Ga0[OH) 162604 580605 BB4E05 324E-04 152603 8 , BI(OH)2 3 l Anion Charge:  -0.139144 eqil
25 1658 1148 In{OH)3  Indium In_Total 3 mg/L of InjOH)s 1.30E-05 | 1.44F-06 2.89E-06 e O ‘ : e I I l 1 S t S HCro2 210002 Imbalance: -1.54318¢-3 eqil
26 169102  101.07 Ru[OH}4 Ruthenium 4 mg/L of Ru[OH), 167E-05 IGBODSH :m“ 35.478 molL of Na+1
27 60 60502 Silica 4 mg/L of $i0; 2.46E+01 |1.81E+01 2.81Es01 160E+01 2.61E=01 1: :“{oxq HE;MC“” is nesded to balance.
28 15071 118715002  Tin 4 mg/L of Sn0; S0z s Alkalinity Calculation
25.0000 *C 1,00000 atm
25 26404 23204 ThOZ  Thorium  Th.T 4 mg/L of ThO; 2.09E-04 |489E-05 7.97E06 112604 3. | e a S e e t Snoz o
Calculation not done
30 799 479 Tio2 Titanium 4 mg/L of TiO; 3.50E-03 | 2.00E-03 2.50E-03) 2.50E-03 5.67E-03 1. ThO2 1.25000=-5
Ef 1232 912 Zr02 Zirconium 4 mg/L of 70, 2.70E-05 || 1.356-05  2.70E-05 675605 1. | Actions L ;?; ;:'m
- . Actions
32 20676 12176 ShIOHIS Antimony hydroxide 5 me/L of SbiOH)- 170E-05 | 170E-05 3.40E-05 B49E05 1 SoHE 1 70000
33 28603 23803 UO3 Uranium & mg/L of UD, 161E-03 || 3.056-04 264E-04 216E-05 9.96E-04 3. uoa & 42000=4
34 9411  94.11 C6HSOH Phenol organic mg/L of C.H:OH 3.00E-04 B > o
EC 16 16 02 Oxygen 0 mg/Lof O; 107 168 15 579 %2 o
36 18 14 NH&s1  Ammonium -3 mg/L of NH.™ 129E-01 2.836-01| 231E-01 L17E+00 2 i Total lons (mail)
37 1079 1079 Agsl  Silver 1 mg/Lof Ag" = Cations [mall)
38 1329 1329 Cs+1  Cesium  Cs 1 meg/LofCs 1.466-04 | B70E-05 194E-04| 150E-05 179E-04 5 :::' ”‘m:o"
El] 391 39.1 ksl Potassium 1 mg/Lof K 7.316:00 > o
40 6941 6941 Lisl Lithium 1 me/Lof Li" 2.856-02 |2.30E-02 450E-02 240E-02 3.10E-02 ¢ Kl 11,8000
41 229897 229897 Na=l  Sodium 1 mg/Lof Na* 2.20E+00 2.40E=00| 3.95E+00 9.85E+00 5. Measured
42 85468 85468 Rbsl  Rubidium 1 mg/Lof R 304E-03 2.51E-03| 2.89E-03 1396-02 5
43 20438 204.38 Tls+l Thallium 1mg/lof Tl 340E-05 2.30E-05 14E04 3. Add as Stream E:xport 1
a4 1373 1373 Rasd  Rarium 2 mell of Ra® 2 05F-2 12 91F-02 2 00F-02| 111F-02 2 RAF-D2 A
¢ » = InputtoOLI Charge Balance Redox Species Sun = + i 4 - > x“ ||?| Save
- P ‘
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Ease of Input into Aqueous Chemistry Software [N

Geochemist’'s Workbench example

-
il

1 O ~| +sample |
File Home Insert Page layout Formulas Data Review View Automate Help \m\ Sample D - !
. S pH - W
F4 v i fx v Y Te m 1 t h b n Carbonate alkad ty |mg/l_as_CaCO| »
D E E G H 1 J K L - p a e S ave e e Si0z(aq) ¥ ~|mg/l M
4 |state [ |pennsylvar Pennsylvar Pennsylvar Pennsylvar Pennsylvar Pennsylvar Penr B(OH)3 & ~|mg! )
5 State Code 37 37 37 37 37 37 = o <|mgn )
6 County WestmorelCameron Cameron Westmore WashingtoMckean _ Gree cre ated SO that water e X g :
7 Geologic formation name Marcellus Marcellus Marcellus Marcell llus Marcellus Man
8 Reported Total depth of well, ft o o Cs* : ~|mg/l "
9 Total DisscTotal 345000 261000 238000 206000 200000 228000 1 K* - [mg/ v
10 TIC :ﬁlﬂcll. Stream ComPOSItlonS Li* X ~|mg/l M
11 'mL + -
g c;mo :g/cm sooooo5 z 5700:2 482050(9) 4800005 ; 7100502 4 b ° 1 ° t ° t ::w Z - ﬁ: :
p ¥ . i . -
14 Alkalinity Blank & Timg/L as CaCO3 7.495173 37.27599 38.07548 11.4926 26.0832 40. C a’n e e aS]- y lnpu ln O Rb* V ~|mgl M
15 Silica mg/L of Si0, ° Ba** X v |mg/l M
16 |Boron Hydroxide  mg/L of B(OH), 887 % 658 01 s6 O LI S tu dl O an d ( ; \ x / B Carr O «|mgn "
17 Silver mg/L of Ag” 0050  0.100 0100  0.050  0.050 Co*+ ® ~|mg/ »
18 |Gold mg/L of Au® . ’ Cu*+ + ~|mgn »
19 |Cesium mg/L of Cs* Fe*+ © ~|ma/l M
en T o e Geochemist’s T TR
21 Lithium mg/L of Li* 148 172 123 127 158 g A <|mgn )
22 'Sodium mg/L of Na* 82500 88000 62600 47800 30400 PR o <|mg1 )
23 | Ammonium mg/L of NH,* 216 229 201 168 268 Spre a Sheet (G S S) = 2 ~lmgi |
24 |Rubidium mg/L of Rb*
25 |Baritm mg/L of Ba®* 2370 2500 1860 104 1990 Po © ~|mgh 4
26 Calcium mg/L of Ca®* 24800 17600 19100 24600 26200 S 7 v |mgh "
27 (Cobalt mg/L of Co™* 5 25 25 0.046 5 Zn++ < «|mg/l M
28 (Copper mg/L of Cu™* 0250  0.500 0.068 0032  0.250 Al A ~|mg/ »
29 lIron II mg/L of Fe* (If specified, els 151 53.9 135 74.2 53.3 Cri++ T ~|mgh !
30 Mercury mg/L of Hg™* 0.0002  0.0002 0.0002 0.0002 0.0002 ( Fet++ X ~|mgn !
31 Magnesium mg/L of Mg™* 1830 1110 1460 2320 1740 e & ~|mgh )
32 Manganese mg/L of Mn** 3 10 3 11 8 Speeer = <loan [
33 Nickel mg/L of Ni** 0.018 2 2 4 0.4 ar S «|mgn ’
34 Lead mg/L of Pb** 0.030  0.150 0.148 0.300 0.030
35 |Strontium mg/L of Sr2+ 8460 3210 6280 4140 5350 CHaCO0" € ~|mgl i
36 |Zinc mg/L of Zn®* 0840 0566 1790 0250  0.143 cr < v |mgh Y
37 /Aluminum mg/L of AP* 2000  0.983 0.785 2.000 0.210 F- S ~|mg/ M
38 Chromium Il mg/L of Cr** 0.0073  0.0244 0.0378  0.016 0.05 HCO3 ¥ ~|mgh b
39 lIron Il mg/L of Fe** (if specified as o HPO4~ O +|mg/l M
< > = InputintoGWB  |nputintoOLl  Summary  Calcs «= > HS- @ ~|mg/ M
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Using OLI Studio to evaluate scale tendency of FGD effluent from Roxboro plant

Input into OLI Studio OLI Studio Output Report

Unigue_ID Analyte  Procedure Unit

Date Collectzd - - - 7/28/2008

Sample Point - - - Influ after set basin

Type of Wastewater - - - Settling Pond Effluent

Sample Desciption - - - Effluent from Settling Pond

Wastewater Classification - = = FGD Pond Effluent . -

Flant Name = = = Roxbora

- s Scaling Tendencies
Total Dissolved Solids Total n Total Dissi Total mefL

BH
i

— e Row Filter Applied: Values > 1.0e-4
BlOH]3 Boron Hydroxide — mg/L of B{OH); 441 0197022 POSt'Scale Q/K Pre-ScaIe Q/K

Tio2 Tianium dioxide  mg/L of TiD;

Eb[OH)5 Antimony hydroxide mg/L of Sb[OH), 0085772536
AOH)3 Aluminum mgfL of AllOH); 1487777778
e i o e Solids Post-Scale

Cro[oH) Chromium mg/L of CrO(0H) 0016346154

Agel Sitvar mgﬂ-ofAf' 0.0002

ot b e Fe{m ‘Bemﬂte] 1.00000

:::l. r;'::::lun ::ﬂﬂ.:x} o . . o

= et e o BasSO4 [Bllﬂﬂ’ 1.00000 Kinetic induction

Bat2 Barium mg/L of B2~ 0408 . .
= = e o PbSO4 (Anglesite) 0.0195029 time for scaling
Cot2 Cobatt me/L of Co” 0022 H

Cut2 Copper mglL of U™ 0016 Ca n be estl mated
Hg+2 Memrr msﬂ-ostz; 0.00118 0.0101336 .

Eg e, o Dt for Barite,

o = o = AgCl 1.96741e-3 Gypsum, Calcite,

Sre2 Strontium mg/L of Sr2+
n+2 Zinc mg/Lofzn” 0038 N
= .
e i o o AI(OH)3 (Gibbsite) 1.47368e-4 and Celestine) and
Snts Tin mg/lofsn™ .
Br-1 Bromide g/LofBr h I
e e o others (silica)
F-1 Fluoride mg/L of 9.4 . .
CN-1 Cyanide EfLof CN° I k I h f
oms — e Ikely In the Tuture
crog2 Chromate mgfL of Cr0."
5042 Sulfate mgll of 0.5 1200
5032 Sulfite mgll of 05
Se04-2 Selenate mafL of Se0.”
5e032 Selenite mg/L of Se0s
AsD43 Arsenic(V) Tetraoxid mg/L of As0."

PO4-3 Phospate mglL of PO




Integrating water volume data N=|E

g g T L [EStinoocy

. ' 29 well records (Enverus) P HABORATORY
Acauired 5,076,3 0 ~ Total Water Production

Winnip(

)

AR
s
DS pA ki
S,

« Spatially aggregated 5,044,327 records to
Hydrologic Unit Code 8 (HUC 8)
subbasins (grey outlines on map)

of Producing Wells

-,

32
)
R

. (%

T

L8

5

 Reducing to HUC 2 values for CM level
estimates

« Production data spatially compiled by well
status (I.e., active, injecting, abandoned)

« Well count

« Cumulative production . f\/\illlior;sv\cffT
: arrels o arer
- Water, Oil Gas W o

* Vertical depth stafistics g ;45 _ 500
« Supports at-depth . 500 - 1,000 < -
composition I 1,000 - 2,000 f.‘ “41;‘3 & 2
- Temporal trends L] 2,000 - 5,000 a

« Producing months [_|5.000-10,000 i rmonom, [ Qb
statistics L1 10,000-21,370 o N Data Source: Enverus

c)San Luis Potosi

uadalajara Merida

.S. DEPARTMENT OF
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Data Catalog and Citing Datasets with DOI#’s TL [Ecinoroay
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Data NEWTS Dataset File Name (Original Data Citation

e Most NEWTS
oSt
) 1Qi, S.L., and Harris, A.C., 2017, Geochemical Database for the Brackish d h
USGS Brackish
0 racas usgs-brackish-water__all-tabs.xlsx Groundwater Assessment of the United States: U.S. Geological Survey https://doi.org/10.5066/F72F atas etS ave

Water Database data release, https:/doi.org/10.5066/F72F 7KK 1. un i que D O I # ,S
with citations

e Please cite if

[ ) [ ]
1 EPA FGD Effluent epa-fgd-effluent all-tabs.xsx Nguyen, Dan-Tam, Eastern Res-earch GFOL-JIJ, Sep 2%, 2015. Analytical https://www.regulations.gov/c uSln data ln
Database Database for the Steam Electric Rulemaking - DCN SE05359. OW-2009-0819-5640 b h bl
NEWTS EPA Leachate Case Studies rese afCh

&) 10.18141/1909011

License(s):
o' License Not Specified

Case studies of selected streams from the EPA Leachate Dataset. Includes OLI Studio and Geochemist's Workbench example files. Original data from: Nguyen, Dan-Tam, Eastern Resea roup. Sep 29, 2015.
Analytical Database for the Steam Electric Rulemaking - DCN SE05359. https://www.regulations.gov/document/EPA-HQ-OW-200%9-0819-5640

Followers: 0

* Data Catalog Authors

summarizes sources for
all data sets on EDX

Nicholas Siefert, Zineb Belarbi, Alison Fritz, Madison Wenzlick, NEWTS EPA Leachate Case Studies, 1/13/2023, https:/fedx.netl.doe.gov/dataset/newts-epa-leachate-case-studies, DOI: 10.18141/1%209011
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Providing Feedback

Ex National Energy Technology Laboratory © Supportand Services ~ Q Nicholas Siefert =~

[ Contribute & Groups B Portfolios a8 Workspaces

* Preferred option:

C O mme nt S O n Dataset Groups Activity Provide Feedback u  View Metadata T
SllbIl’llS S101s Can NEWTS USGS Produced Waters Database
b e S e nt thro u g h * Select a Star Rating for Submission Quality:

the EDX site WWWW W

* Leave Feedback Comment:

Email (optional):

e Or reach out to

d at a S e t aut l l O r S Please note that the email address field is OPTIONAL (not required). By providing an email address on this form, you are agreeing to allow this address to given to the original
contributor of this EDX submission. Providing an email address allows the original contributor of this EDX submission to contact interested users regarding any modifications to
listed for each

the content found within this EDX submission. If you have any specific questions regarding the intended use form please contact EDXsupport@netl.doe.gov
r e S Our Ce - reCAPTCHA

I'm not a robot e
Privacy - Terms

Send Feedback €« Back to Submission

U.S. DEPARTMENT OF
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Creating your own data submission

N: NATIONAL

Option A

1.
2.

Create an EDX account

Format dataset for easy
input aqueous chemistry
software

Submit dataset to EDX
using Create Submission

Nominate to NEWTS
Group

Option B

1.

Coptapt NEWTS team to
assist in data formattin

and submission to ED
and NEWTS group

U.S. DEPARTMENT OF

) ENERGY

ENERGY
T L TECHNOLOGY
LABORATORY
National Energy Technology Laboratory © Support and Services - g Nicholas Siefert ~
E MV NETLs Energy Data eXchange Find data products on EDX... Q

= V.

&' Contribute

28 Workspaces 2 Users

& Groups B Portfolios

A Groups /' NEWTS National Energy Water...

@

NEWTS

DATABASE

NEWTS National Energy
Water Treatment and
Speciation Database
Datasets from the National Energy
Water Treatment and Speciation
(NEWTS) Database, including water
quality information on streams from
energy processes. read more

Followers Submissions

8 17

-+ Create Submission

Submissions Activity Stream About Nominated Submissions
Find data products on EDX... Q Relevance -
17 submissions found Products: NETL: Geospatial:
NEWTS USGS Brackish Water Case Studies m
d’) 10.18141/1890176

Case studies from the USGS Brackish Water Database. Includes OLI Studio and Geochemist's Workbench files. Original data
from: Qi, S.L., and Harris, A.C., 2017, Geochemical...

(o= [ oxt [ o[ 05%]
Show Resorcs

NEWTS USGS Brackish Water Database m
d’) 10.18141/1890174

Data from the USGS Brackish Water Database on brackish water compositions from across the US. Data has been filtered for
high salinity and completeness of data attributes. Data...

(osv Lons [t Lo
ShowResurcs




NETL
RESOURCES

VISIT US AT. www.NETL.DOE.gov
@NETL_DOE

@NETL_DOE

@NationalEnergyTechnologyLaboratory

oD NEWTS

Burt.Thomas@netl.doe.gov Madison.Wenzlick@netl.doe.gov
Nicholas.Siefert @ NETL.DOE.GOV RachelYesenchak@netl.doe.gov



mailto:Burt.Thomas@netl.doe.gov
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