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Pennsylvania Brine Treatment, Josephine Facility Offloading 

[Picture taken by Kyle Ferrar, December 1, 2010, at location (40.826°N, 79.172°W)] 

Volz, C.D. et al., 2011 



Total Dissolved Solids (TDS): 161,636 mg/L* 
Barium: 2,950 mg/L* 
Strontium: 3,280 mg/L* 
Chloride: 95,400 mg/L* 
 
* From Blauch, MF et al, 2009, Marcellus Shale Post-Frac 

Flowback Water-Where is all the Salt Coming From, 
SPE 125740. 
 
 

Concentrations of Selected Important 
Contaminants from Marcellus Shale 

Flowback Water  
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PBT-Josephine Facility Outfall on Blacklick Creek and Kriging 
Interpolation of Instream TDS and Salinity 



Contaminants of environmental public health 
importance that were detected in all samples 

taken over the 24 hour period 
/ƻƴǘŀƳƛƴŀƴǘǎ ƻǾŜǊ a/[ΩǎΣ aw[ΩǎΣ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ŦƛǎƘ ŎǊƛǘŜǊƛŀ 

and/or aquatic CMC CCC concentrations; 

Åbarium (Ba) [mean, 27.3 ppm; maximum, 37.0 ppm] 

Åbromides (Br) [mean, 1068.8 ppm; maximum, 1100.0 ppm] 

Åstrontium (Sr) [mean, 2983.1 ppm, maximum 3120.0 ppm]  

Åbenzene [mean 0.012 ppm; maximum 0.013 ppm] 

Å  2 butoxyethanol (2-BE) [mean 59ppm; maximum 66 ppm] 

Detected Contaminants 

Å  ethylbenzene (mean, 0.002 ppm) 

Å  toluene (mean, 0.025 ppm) 

Å  xylenes (mean, 0.028 ppm) 



Contaminant concentrations of ecological and 
secondary drinking water importance include: 

Åchlorides (Cl) [mean 117,625 ppm, maximum 125,000 ppm] 

Å  magnesium (Mg) [mean 1247.5 ppm; maximum 1300.0 ppm] 

Åmanganese (Mn) [ mean 0.08 mg/L; maximum 0.15] 

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

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



Barium in PBT-Josephine Facility Effluent 
[Ba Mean] = 27.30 mg/L; ̀ = 6.96 [Min.] = 20 
mg/L; [Max.] = 37 mg/L; MDL; 0.002 mg/L 
Å ώaŜŀƴ .ŀϐ Ғмп Ȅ όa/[ύ ƻŦ .ŀ ƛƴ ŘǊƛƴƪƛƴƎ 

water of 2 ppm.  
Å ¢ƘŜ .ŀ !¢{5w aw[Ωǎ ƻǊŀƭ 
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, 
ŀƴŘ уΦфу · ǘƘŜ ŘŜǊƛǾŜŘ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ aw[Ωǎ 
for intermediate and chronic exposures for 
adult men, women, and children, respectively.  
Å¢ƘŜ .ŀ ŎƻƴǎǳƳǇǘƛƻƴ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ άǿŀǘŜǊ 
ŀƴŘ ƻǊƎŀƴƛǎƳέ ŀƴŘ άƻǊƎŀƴƛǎƳ ŀƭƻƴŜέ ƛǎ м 
ppm. The [Ba Mean] is over 27 times these 
criteria. 
ÅEPA Ba CMC of 21 ppm exceeded; EPA CCC Ba 
is 4.1 ppm, 6.66X [Mean Ba]. 
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Strontium in PBT-Josephine Facility Effluent 
[Mean Sr]= 2981 mg/L; ̀ = 82.71 
[Min.] = 2,880 mg/L; [Max.] = 3,120 
mg/L; MDL; 0.03 mg/L 

ÅSr ATSDR MRL for oral route, 
intermediate exposure is 2 mg/kg of 
body mass/day (musculoskeletal 
ŜƴŘǇƻƛƴǘǎύΦ ¢ƘŜ ŘŜǊƛǾŜŘ {Ǌ aw[Ωǎ ŀŘǳƭǘ 
men, and women, and children are 
68.87 mg/L/day, 57.67 mg/L/day, and 
30.45 mg/L/day, respectively.  

Å[Mean Sr] is 43.29, 51.68 and 97.90 X 
ǘƘŜ ŘŜǊƛǾŜŘ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ aw[Ωǎ ŦƻǊ 
intermediate exposures for adult men, 
women, and children, respectively.  

Å The [Mean Sr] is 29,811 and 5,962 
times  the 100 ppb and 500 ppb 
notification levels required by its PA 
DEP NPDES permit. 
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Bromide in PBT-Josephine Facility Effluent 
[Mean] = 1068.75 mg/L; ̀ = 26.96 [Min.] = 
1020 mg/L; [Max.] = 1100 mg/L; MDL; 
0.016 mg/L 
ÅBromide can be involved in reactions 
between chlorine and naturally occurring 
organic matter in drinking-water, forming 
brominated and mixed chloro-bromo 
byproducts, such as trihalomethanes or 
halogenated acetic acids. 
Å There is general agreement that 
background bromide levels in fresh-water 
sources be kept at about 0.1 ppm 
(Bonacquisti, 2006). 
Å[Mean Br], which is 1,068,800 ppb; is 
10,688X the 100 ppb level at which 
authorities become concerned. 
ÅReports from PSWA and other SW PA 
authorities indicate upward trends of 
¢IaΩǎΦ 
Volz, C.D. et al., 2011 
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2-butoxyethanol in PBT-Josephine Effluent 
[Mean 2-BE] = 59.0 mg/L; ̀ = 4.9;  [Min.] = 49 
mg/L; [Max.] = 66 mg/L; MDL; 0.63 mg/L 
 
Å 2-BE, glycol either, anti-foaming and anti-
corrosion agent in slickwater formulations. 
Å ATSDR MRL for oral route, acute exposures is 
0.4 mg/kg/day (hematological effects), [UF= 
90]; MRL for oral route, intermediate exposure 
is 0.07 mg/kg/day (hepatic) [UF= 1000].  
Å¢ƘŜ ŘŜǊƛǾŜŘ ǿŀǘŜǊ aw[Ωǎ  ŀŎǳǘŜ ŜȄǇƻǎǳǊŜ ŦƻǊ 
adult men, adult women, and children are 
13.77, 11.53, and 6.09 (mg/L/day), respectively.  
Å¢ƘŜ ŘŜǊƛǾŜŘ aw[Ωǎ ŦƻǊ н-BE in drinking water for 
intermediate exposure for adult men, adult 
women, and children are 2.41, 2.02 , and 1.07 
(mg/L/day), respectively. 
Å[Mean 2-BE] is 4.28, 5.12, and 9.69 X and 
24.48, 29.21, and 55.14 X the derived acute and 
ƛƴǘŜǊƳŜŘƛŀǘŜ aw[ΩǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ŦƻǊ ŀŘǳƭǘ 
males and females, and children, respectively.  
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Chloride in PBT-Josephine Facility 
Effluent 

[Mean Cl] = 117,625 mg/L; ̀ = 3,815; 
[Min.] = 111,000 mg/L; [Max.] = 
125,000 mg/L; MDL; 1.5 mg/L 
Å[Mean Cl] is 470.5 times the SMCL 
for chlorides in drinking water of 250 
mg/L.   
ÅTo protect aquatic communities, the 
EPA CMC for chlorides in surface 
water is 860 mg/L, and the EPA CCC 
for chlorides in surface water is 230 
mg/L.   
ÅThe [Mean Cl] was 138 times the 
CMC and 511 times the CCC.  100,000
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Total Dissolved Solids (TDS) in PBT-
Josephine Facility Effluent 

Å EPA SMCL for TDS in drinking 
water is 500 mg/L; the mean 
concentration of TDS in effluent 
water is 373 times the SMCL. 

Å It should be noted that new or 
expanded discharges of TDS in 
Pennsylvania are limited to 
discharging only 500 mg/L of TDS 
as a monthly average. 

Å The DEP permit allows the PBT-
Josephine plant to discharge 
unlimited levels of chloride and 
TDS into Blacklick Creek, and only 
requires monitoring and 
reporting of these discharges. 
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ÅTDS and Cl levels from Kriged Interpolation indicate potential for Golden Algae 

bloom in Blacklick Creek 

ÅStream flow during September 2010 reached a low of 25 cfs. 
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