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Introduction

The Pennsylvania Department of Environmental ProtedfidEP)s charged with the

responsibility of monitoring thell I G SQa & dzNJF lecs®y ofsshale §aSHEnd 6ilK S A y (i
development has made this responsibility more important than ever. In particular, the
movement of radioactive material brought on by shale gas extraction has raised serious public
health concerns. Radiuand its breakdown elemda Ra226 and R&28are emitted from well
pads,contaminate the waste streapand can make their way into surface water. We hope this
guide will allow you to more easily access the information you need.

To skip to directions on how to access radionuclide test results
surfacewater for your area, go to pageé.

Why Monitor Radium isurfacéVater inSouthwestern Pennsylvarfa

Radioactive compounds naturally exist in Manegbhalewhere oil and gas extraction occurs.
Chemicals used inydraulic frackingeact with naturally occurring minerals in the shale, some
of which contain radioactive elemén Thisradioactive materiais broughtto the surface
throughdrill cuttings and flowback water. Because exposure to radioactive matanaluding
radium, Ra226, and Ra228t can cause cancemnd other health conditionsve are interested

in tracing it

Research has shown that solid fracking waste, mostly drill cuttings, travel from fracking sites to
landfills! There, radioactive compounds can seep into the landfill leaah#te liquid waste

that is extracted from landfills. This leachate is takew#der treatment plants in €nnsylvania

and discharged into streams and rivers.

With this guide, community members, researchensd NGOs can more quickly access and
understand existing data on radium levels in surface water and public drinking water supplies.
This guide answerquestions such as:

1Hill, L. A. L., Czolowski, E. D., DiGiblip& Shonkoff, S. B. C. (2019). Temporal and spatial trends of conventional
and unconventional oil and gas waste management in Pennsylvaniag2@P2. Science of The Total Environment
674, 623,636.https://doi.org/10.1016/].scitotenv.2019.03.475
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f What type of monitoring is being done for radium ierfsylvani@ & & G NB I Y &
public water supplies?

1 How frequently are tests conducted? Who conducts them?

1 When and where has radium been detected? At what levels? When and where
has it not been detected?

Surface Water

To investigate radium levels in surface water, stregansl rivers, download data from the

Water Quality PortalThis portal aggregates regularly required surface water monitoring from
several agencies throughout Pennsylvania. However, it does not include special projects or PA
DEP initiatives that are outside of regularly required rtammg, such as the TENORM report,
bioaccumulation research, sediment sampliagd outflow dredging. To learn about those
activities, click the links in the footnad34

How Often Are Drinking andSurfaceWater Radioactivity TestsConducted?

Surface water, such dkat found ina river or stream, is not required to be tested for

radioactive contaminants because it is viewed as raw source water that will be treated before it
reaches the public as drinking water. Nevertheless, sceteted sampling has been done by

the PA DEP. Previous DEP studies have investigated bioaccumulatiomindfigdium levels in
sediment near water treatment plant (WTP) outflawEhe DEP also completed a study of
TENORM (technologically enhancedurally occurringradioactivematerial)in 2015.

What Are theSandards for Radium?

TheU.S. Department of Environmental Protecti&P@ has set anaximum contaminantevel
(MCLYor alpha radiation in surface watat 15 pCi /L Forbeta radiation the MClis 50 pCi/L.
Since 2010over 600 surface water samples have been taken througheaonBylvaniaOnly
one samplewas over the MCL for alphand none have been close to the beta limiith very
few being over 10pCi /L.

2http://files.dep.state.pa.us/Water/Drinking%20Water%20and%20FaeidR0Regulation/WaterQualityPortalFiles/
Sediment%20Sampling%20Pilot%20Study%20Repoi®2PGummer%202011.pdf

3 http://www.depgis.state.pa.us/emappa/

4 https://www.dep.pa.gov/Business/RadiationProtection/Pages/TENORM.aspx
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AcademidArticles forRadium andChemicalsRelated tothe FrackingWaste Sream

1 Good, K. D., VanBrieseh M. (2017). Power Plant Bromide Discharges and
Downstream Drinking Water Systems in Pennsylv&imaironmental Science &
Technology51(20), 1182911838.https://doi.org/10.1021/acs.est.7b03

91 Hill, L. A. L., Czolowski, E. D., DiGillipShonkoff, S. B. C. (2019). Temporal and
spatial trends of conventional and unconventional oil and gas waste
management in Pennsylvania, 1¢2D17.Science of The Total Environment
674, 623636.https://doi.org/10.1016/].scitotenv.2019.03.475

1 Lauer, N. E., Warner, N. R., Veng@sh(2018). Sources of Radium Accumulation
in Stream Sediments near Disposal Sites in Pennsylvania: Implications for
Disposal of Conventional Oil and Gas Wastewd&isvironmental Science &
Technology52(3), 95%,962. https://doi.org/10.1021/acs.est.7b04952

1 Swiedler, E. W., Muehlenbachs, L. A., Chu, Z., S&ih,Krupnick, A. (2019).
Should solid waste from shale gas development be regulated as hazardous
waste?Energy Policyi29, 102@;1033.
https://doi.org/10.1016/j.enpol.2019.02.016

1 Wilson, J. M., VanBriesen, J. M. (2012). Research Articles: Oil and Gas Produced
Water Management and Surface Drinking Water Sources in Pennsylvania.
Environmental Practicd4(4), 28&300.
https://doi.org/10.1017/S1466046612000427
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Getting the Data: Surface Water

Follow the steps below to get the radium monitoring test resultssianface water in your area.

1. Go to theWater Quality PortalThis site aggregates monitoring reports for water quality
from four different databases that a range of organizations and governmeitiesnt
report to.

It contains astep-by-step guideproduced as a companion to the websiteis a great
resource that heavily informed these instructions.

2. Selectyour location by typing in the country, state, and county boxes. As you type, a

dropdown menu will appear. Select your desired location. You can select multiple states
and counties.

National Water Quality Monitoring Council

jether for cleal
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Point Location: 7

xUS x Within

* US:PA x iles of
Lat:

< USIPAOST | = USIPA058 || x USIPAIIZS || x USIPAI1ZS

Long:

Use my location

SITE PARAMETERS SAMPLING PARAMETERS

Site Type: ? Sample Media:

Organization ID: A 7 Gharacteristic Group:

SitelD: | A 7 GCharacteristics:

4, { St SOG dadl (0 SNE SampkgMS2RIAL S0NE ¢dySR § NIGES NDOI a S gk
capitalized Water draw from different databases. Selecting them both gives you the
most data.

SAMPLING F .AMETERS

Sample Media: water

?

L aracteristic Group: water (STEWARDS) ?
Water (NWIS, STORET)

“aracteristics: | 4 ?

Proje. o ?

Parameter Code: (nwis onLy) ?

Minimum results per site: 7



5. Then select the relevant search terms for your area. You will need to begin typing each
term, and a dropdown menu willppear. Then select the terms from the list. We

recommend the following:

a. oRadium,Radium-226,Radium228,RadiumH HC K HH Y D¢
common radium isotopes that may be monitored.

SAMPLING PARAMETERS

Sample " _.a: x water | x Water X
Chara® _.ristic Group: All
Characteristics: x Radium | | = Radium-226 | rad x
Project ID: Radium-224 (NWIS, STORET)
Parameter “de: (uwis oNLY) Radium-226 (NWIS, STORET)
Radium-228 (NWIS, STORET) ‘
Minimum results , ~ite:
Tabradifan (NWIS ©7
Date range - from: 01-01-2(

Biological sampling parameters:

Tetradecane (NWIS, STORET)

Tolfenpyrad (NWIS, STORET)

Assemblage:

All

¢tKSas

b. dAlpha particleé Radlioactivity grosg dRadium isotopesAlpha emittinge and
AR 2 dzd 1 SR 3 NP Aaletekntsthkrefer ko @lpha @diatiodvéhich is

given off by the isotopes above. Organizations frequently use it as a first testing

step to determine whether or not a more specific test for radium stidag run.

SAMPLING PARAMETERS

Sample Media“
Charac* _.uc Group:

Characteristics:

Project ID:

Parameter Code: (Mw..

Minimum results per site:

Date range - from: 01-01-2

All

» Radium | | x Radium-226

x Radium-226/228

Alpha particle (NWIS, STORET)

alpha-Zearalanol (NWIS)

17alpha-Estradiol (NWIS)

x Radon-222

» Radium-228 x

alphal

.alpha.-Chlordene (NWIS, STORET)

SN a



6. Type in the dates you wanb searchin mm-dd-yyyy format.

Characteristics: x Radium | | = Radium-226 | | x Radium-228 x ?

» Radium-226/228 | | x Radon-222 | x Alpha particle

Project ID: All i

Parameter Code: (nwis oNLY! i

Minimum results r . site: ?
Date range - from: 01-01-2000 to: 08-20-2020

Biological sampling p. “meters: ?
Assemblage: ?

Taxonomic Name: All ?

7. ) YR®Masqurceg aStSOG Ftft @I AftroftS RIGFIEOoOFaSao

DATA SOURCE

Select database: x BIODATA | | x NWIS = x STEWARDS | | x STORET

BIODATA

NWIS

———y
‘ STORET
Select data to download: File format: I Sort data
() Meaanizatinn Nata (1 Camma-canaratad



8. LT & 2 fowsies @imags & 2dz OF y

DATA SOURCE

Select database: x BIODATA xNWIS xSTEWARDS x STORET

Style sites: Byactvity +

Mirrys e

<. Jenmile Cr
LA AR
FANANMT,

G Worfiesburg

9. Next you can download andterpret the data!

O 67 - 245348
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Downloading and Understanding the Data: Surface Water

1. After you have filled in the parameters above, you will need to downloadBxeel files.
D2 $el2ct data to download

Monongahela Faite °
eorges Cr Formm
O y .
~ e A - -
PR 74 2 = < 3
( Sh
Zia g
I: \ Gt hz Sl Frostuia? fd,
sr oatet | Powersd by ¢ fomTom, Intermap, IPC, USGS, FAD, NPS, NACAN. GeoBase, Kadaster NL. Ordnance Survey, Esri Japan, METI, Esrl China (Hong Kong). and the
Select data to download: File format: | Sort data
Organization Data Comma-separated
@ Site data only Tab-separated
Project ris*- ® MS Excel 2007+

Project Monitoring Location Weighting data
Sample results (physical/chemical metadata)
‘Sample results (biological metadata)
Sample results (narrow)

Sampling Activity

Sampling Activity Metrics

Result Detection Quantitation Limit Data
Biological Habitat Metrics

KML iKeyhole Markup Langusge - for Stes onty)

https://w lityd: Pt v intrycode= US%3A428countycode=US%3A42%3A0518countycode=US % 3A42%3A0598countycode=US
%3A42%3A1 US%3A42%3A1 e=Rad: R
Radium-226%2F228&ct =Radon-

2./ t AO1 K SStedlatzionh y | T/ RBIIIEESHY 6 2 | R ¢

: ' v . e oo
I 5 mi . Leaflet | Powered by Esri | Tiles @ Esri — Esfi, DeLorme, NAVTEQ. TomTom, Intermap, IPG, USGS, FAD, NPS, NRCAN, GeoBas

Select data to download:
’ ~ Data

File format:

@ Site data only

O Project data

- _.utoring Location Weighting data
() Sample results (physical/chemical metadata)
) Sample results (biclogical metadata)

) Sample results (narrow)

) Sampling Activity

) Sampling Activity Metrics

) Result Detection Quantitation Limit Data

) Bioloy.. Habitat Metrics

DOWNLOAD

T

() Comma-separated
() Tab-separated
® MS Excel 2007+

) KML (Keyhole Markup Language - for Sites only)

https:/fwww.waterqualitydata.us/portal/#countrycode=US&statecode=US%3A42&countycode=US%3A4
%3A42%3A125&countycode=US%3A42%3A128&sampleMedia=water&sampleMedia=Water&characteri
2268&characteristictName=Radium-228&characteristicMame=Radium-226%2F228&characteristicName=R

10



This will download aBE O St ¥ A %tafon.§/Therfif Rillist information about the
locationswhere samples were taken fronincluding what organization or agency

collected the samplesvhether the location is a stream, well take and the name of

GKS t20F0A2y® ¢KS daz2zyAlG2NAy3I[ 20FGA2Yy Dbl YSE
results of the seconéxcel file.

Home  Insert Draw Page Layout Formulas Data Review View 12 Share CJ Comments
I 'ﬂ, 4 Calibri (Body) e A === # ] v General
B | a0, | _-_T __ i .
Paste o B I Uvr v &vAN =E=E=E &= = $~% 9 - &
[=31 . fx  21PA_WOX-WQNO738
s c o " [

1 Organizationl IName WVenitaring. 14 MonitaringLocation DescriptianFext HUCEghDIg) Latitudemoas L
2 uUsGs+ USGS-03072645 5020005 39.9750741
3 UsasPA USG5-03073000 & %b5020005 180 sami 399231306
4 |UsGsPA USG5-03075001 i, PA "bs020005 5230 sqmi 40.0686845
5 |UsGsPA USGS-394B59079355501 . "bs020006 39.811125
6 USGSPA USGS-400641079252501 "Bs020006 401124722
7 UsGSPA USGS401515079134201 "B5010008 40.25425
B UsGSPA U or usGs4021 5010007 403604722
5 21PA WOX P, NTAL PROTECTION  21PA_WOX.-WONO702 MONONGAHELA RIVER SR2018 BR - N CHARLERD! "Bs0z20008 40.1518
10 21PA WOX PAI NTAL PROTECTION _21PA WOX-WONOT13 South Fork Tenmile Creek. R Rt 188 (Jefferson Ad) bridge "Bs0z0005 39,9228

|2apacwax et upstream af outh Fork Confluence - near Center St brdge 8502000 19978
12 21PAWQX PA CONEMAUGH RIVER SR3003(LRE4269) BRIDGE NEAR TUNNELTON "Bso10007 404539

Il FOSNI R2gyf 2 RAYy3 GKS aAi BBpl®ebsiltsz Of A O] GKS
OLIKe&aAOl fk OKS Yddo this beyaSsé tadumiamd @ighé patticles are

chemical data. If we were looking for bacterial contaminants or information on water

Tt265 6S oRPUWAIRSENES@Iia&a 00A2f 2FBwiddackto YSTG I RI
download the seconécel file.
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4. ¢KS aS02yR SHSGO: TRAMES 0 /S YNSSadaf Ga 2F NI RA dzY
about who conducted the tests.
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