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Facilities Accepting Natural Gas Solid Wastes and Waste Water
Conemaugh River Basin
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Concentrations of Selected Important
Contaminants from Marcellus Shale
Flowback Water

Total Dissolved Solid$DS): 161,636 mg/L*
Barium 2,950 mg/L*

Strontiunt 3,280 mg/L*

Chloride 95,400 mg/L*

* FromBlauch MF et al, 2009, Marcellus Shale PBsic
Flowback WateWWhere iIs all the Salt Coming From,
SPE 125740
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Contaminants of environmental public health
Importance that were detected in all samples

taken over the 24 hour period
| 2y 0F YAYFYy(ia 20SNI a/ [ Qasx awl[(
and/or aquatic CMC CCC concentrations;
A barium (Ba) [mean, 27.3 ppm; maximum, 37.0 ppm]
A bromides (Br) [mean, 1068.8 ppm; maximum, 1100.0 ppm]
A strontium (Sr) [mean, 2983.1 ppm, maximum 3120.0 ppm]
A benzene [mean 0.012 ppm; maximum 0.013 ppm]
A 2 butoxyethanol (BE) [mean 59ppm; maximum 66 ppm]
Detected Contaminants
A ethylbenzene (mean, 0.002 ppm)
A toluene (mean, 0.025 ppm)
A xylenes (mean, 0.028 ppm)

A



Contaminant concentrations of ecological and
secondary drinking water importance include:

A chlorides (Cl) [mean 117,625 ppm, maximum 125,000 ppm]
A magnesium (Mg) [mean 1247.5 ppm; maximum 1300.0 ppm]
A manganese (Mn) [ mean 0.08 mg/L; maximum 0.15]

A total dissolved solids (TDS) [mean 186,625 ppm; maximum
190,000 ppm]

A sulfate (SO4) [mean 560 ppm; maximum 585 ppm], and pH [me
9.58 units; maximum 10 units].

A



Barium in PB-Josephine Faclility Effluent

[Ba Mean] = 27.30 mg/L;= 6.96 [Min.] = 20 _ _

mg/L; [Max.] = 37 mg/L; MDL; 0.002 mg/L PA Brine Treatment Josephine

A vaSty .18 Fmn E oal [, 2%/102010 xy RNAY] .
water of 2 ppm.

ACKS . 1e¢{5w aw[Qa 2N& A
intermediate/chronic exposure are .2 \/ \

mg/kg/day. Derived MRLs for barium in *
drinking are 6.89, 5.77, and 3.04 (mg/L/day)
for adult men, adult women, and children,
respectively (renal). [Mean Ba] is 3.96, 4.73, 27  Banum
YR y®ddhy - (KS RSNJ\Q‘T@/R RNAY 1 AY3I g 0SNJ
for intermediate and chronic exposures for

adult men, women, and children, respectively. o -
AKS . I O2yadzYLIiAzy O2yOSYUN)» GA2Y 2F a¢
YR 2NBIFIYA&AYE YR G2NBFryAaY Ft2ySeg Aa
ppm. The [Ba Mean] is over 27 times these |
criteria. 1 2 3 4 5 6 7 8
AEPA Ba CMC of 21 ppm exceeded; EPA CCC Ba 3 Hour Intervals

Is 4.1 ppm, 6.66X [Mean Ba].

Volz, C.D. et al., 2011http://www.fractracker.org ‘[‘\“ PUBLIC HEALTH
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Strontium In PB-Dosephine Facility Effluent

[Mean Sr]= 2981 mg/L;=82.71

[Min.] = 2,880 mg/L; [Max.] = 3,120 PA Brine Treatment Josephine
mg/L; MDL; 0.03 mg/L 1211072010

ASr ATSDR MRL for oral route, RN

Intermediate exposure is 2 mg/kg of | \\

body mass/day (musculoskeletal 3,050

SYRLRAYGa0O® ¢KS RSNEGSR\ [N aw[0a F R

men, and women, and children are | A~ Stontum

68.87 mg/L/day, 57.67 mg/L/day, and mg/f%o \ / \
V4

30.45 mg/L/day, respectively.

AMean Sr] is 43.29, 51.68 and 97.90 X
§KS RSNAGSR RNAYLIAYd gFGSN aw[ Qa T2
Intermediate exposures for adult men,  2s0
women, and children, respectively.

2,900

2,750

AThe [Mean Sr] is 29,811 and 5,962 1 2 3 4 5 6 7 8
times the 100 ppb and 500 ppb 3Hour Intervals
notification levels required by its PA

DEP NPDES permit. \Y"
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Bromide in PBUosephine Facility Effluent

[Mean] = 1068.75 mg/L; = 26.96 [Min.] = PA Brine Treatment Josephine
1020 mg/L; [Max.] = 1100 mg/L; MDL; 12/10/2010

0.016 mg/L e
ABromide can be involved in reactions

between chlorine and naturally occurring

organic matter in drinkingvater, forming 1080 /
brominated and mixed chlorbromo \ /

byproducts, such as trihalomethanes or 1,060 | e Bromide
halogenated acetic acids. \/ \ /
AThere is general agreement that 1,040 v

1,100

background bromide levels in frestater  MI/L
sources be kept at about 0.1 ppm 1,020
(Bonacquisti, 2006).

AMean Br], which is 1,068,800 ppb; is 1,000
10,688X the 100 ppb level at which

authorities become concerned. T s 4 s s 1 s
AReports from PSWA and other SW PA 3Hour Intervals
authorities indicate upward trends of

¢l aQiaod R wesorvcrommnoy  aous
Volz, C.D. et al., 2011 http://www.fractracker.org l‘\\‘ PUBLIC HEALTH
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2-butoxyethanol in PBJosephine Effluent

[Mean 2BE] = 59.0 mg/L;=4.9; [Min.] =49 PA Brine Treatment Josephine
mg/L; [Max.] = 66 mg/L; MDL; 0.63 mg/L 12/10/2010

70

A2-BE, glycol either, anfoaming and anti .
corrosion agent in slickwater formulations. o
AATSDR MRL for oral route, acute exposures is / \ /

0.4 mg/kg/day (hematological effects), [UF= ¢ 1 \\ /\/

90]; MRL for oral route, intermediate exposure

Is 0.07 mg/kg/day (hepatic) [UF= 1000]. 55 X

BKS RSNAGSR 6FGSN awpos | é\d/la § ~gRop
¥

adult men, adult women, and children are 50
13.77, 11.53, and 6.09 (mg/L/day), respectively.
A KS RSNRA JSBE indvinkighivatd fom,] | H
Intermediate exposure for adult men, adult

women, and children are 2.41, 2.02 , and 1.07

(mg/L/day), respectively. 1 2 3 4 5 6 7 8
AMean 2BE] is 4.28, 5.12, and 9.69 X and P ottt
24.48, 29.21, and 55.14 X the derived acute and

AVOSNNSRAFGS aw[ Q&> NBa. & o.oo. . .2

males and females. and children. respectivelyv. Volz, C.D. etal., 2011



Chloride in PBJosephine Facility
Effluent

PA Brine Treatment Josephine
[Mean CI] = 117,625 mg/L;= 3,815; 130.000 12/10/2010

[Min.] = 111,000 mg/L; [Max.] =
125,000 mg/L; MDL; 1.5 mg/L 125,000 /—

AMean Cl] is 470.5 times the SMCL
for chlorides in drinking water of 250 120,000

mg/L. ,_/\ /
Ao protect aquatic communities, the 11,000

EPA CMC for chlorides in surface mg/L \/ —+—Chloride
water is 860 mg/L, and the EPA CCC 110000
for chlorides in surface water is 230

mg/L 105,000
AThe [Mean CI] was 138 times the
CMC and 511 times the CCC. 100,000

1 2 3 4 5 6 7 8
3 Hour Intervals

Volz, C.D. etal., 2011 http://www.fractracker.org A
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Total Dissolved Solids (TDS) In-PE
Josephine Facility Effluent

_ . PA Brine Treatment Josephine
A EPA SMCL for TDS in drinking 12/10/2010

191,000.00

water is 500 mg/L; the mean
concentration of TDS in effluent 19,0000 /\\
water is 373 times the SMCL. 16700000 f/ /A

A It should be noted that new or \ / Y N
expanded discharges of TDS in ™% \ /
Pennsylvania are limited to 163,000,00 e e
discharging only 500 mg/L of TDSmlgSiLOOO . \ / Solids
as a monthly average. o )

A The DEP permit allows the RBT 792
Josephine plant to discharge 177,000.00
unlimited levels of chloride and
TDS into Blacklick Creek, and only ™" 1 ", 5 4 s & 7 s
requires monitoring and 3 Hour Intervals
reporting of these discharges. -

http://www.fractracker.org A
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USG5 83842888 Blacklick Creek at Josephine, PA
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ATDS and Cl levels from Kriged Interpolation indicate potential for Golden Algae
bloom in Blacklick Creek
AStream flow during September 2010 reached a low of 25 cfs.
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Hart Resources PA Brine Josephine Treatment Facility
and Water Resources of the Conemaugh iver Basin
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e Rivers
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Water Type

Groundwater
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Facilities Accepting Natural Gas Solid Wastes and Waste Water
and Water Resources of the Conemaugh River Basin
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Facilities Accepting Natural Gas Solid Wastes and Wastewater
and Public Water Supply Withdrawal Stations
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