
65 Fenton Road 
Indiana, Pennsylvania 

15701 

EPA Permit# PAS20020BLCE 
DEP Pennlt# 37-033-27255-0(),,()() 

RESOURCEM:NAGEMENT SERVICES, INC. 

Tel: ( : 24) 465-6556 
Fax: (1 24) 465-8292 

I 

December 4, 2009 

Waste Characteriz tion
I 

Dannie Energy - Gr; n Glen #1 Disposal Well 
I 

Cbllector: Dannic/MH 
Analyses By: Geo-Chemical Testing 

Sample ldentificatio I : RMS 1/11/13 RMS 2/11/13 RMS 3/11/13 RMS 4/11/13 
Lab identification: II G0911360-1 G0911360-2 G0911360-3 G0911360-4 

I 

AnJyte 

!pH 4.91 6.30 7.50 5.31 Std Units 
Alkali1 ity' <5 10 40 <5 Mg/I as CaCO3 

Specific Conducta ce 186,000 705 91 199,000 umhos/cm 

T. Dissolved s9ids 199,000 2750 72 341,000 Mg/I 

Chlori es 120,000 210 11 190,000 Mg/I
1

Lab Dissolved Oxy en 10 7.9 10 NA Mg/I 
on 18.6 210 12.7 2.2 Mg/I 

Specific Gr~ 
I 

ity 1.150 1.001 1.001 NA gm/ml 
T. Organic Car 

"-. 
ate <5 10 <5 22 Mg/I 

<0.1 <0.1 <0.1 <0.1 Mg/I 
Alumi 

Sul 

m <1.0 3.1 32.6 <1.0 Mg/I 
Ba m 426 1.47 0.77 1,960 Mg/l 

Cal m 20,500 38.2 14.3 36,900 Mg/I 
n 70.4 15.6 88.7 300 Mg/I 

Magne m 2,410 3.6 14.7 2,200 Mg/I 
Manga e 21.7 0.43 2 .31 3.85 Mg/I 

So m 23,800 94.2 6.5 22,300 Mg/I 
Stron m 885 3.22 0.1 700 25,300 Mg/i 
Hard s 61,000 110 96.5 · 101,000 Mg/I as CaCO3 

Submitted By: Reso~ement Services RMS 1/11/13 shallow brine 
RMS 2/11/13 Marcellus

) ~ ~.4#?b'a.-- RMS 3/11/13 Drill Pit water 
Ri~f?Bonazza RMS 4/11/13 Oriskany 
President 

Services for the Coal and Gas Industries 



EPA Permit# PAS20020BLCE 
DEP Permit# 37-033-27255-00-00 

i 
Clarion County, Fi A 

I Drill Pit Fluid 
Constituent I Units 5/21/2010 
Acidity I mq/L 22.2 

· Aluminum I uq/L 442 B 
Ammonia Nitrooerl mi:J/L 199 J 
Arsenic I ug/L 94.4 BJ 
Barium I uq/L 10500 
Benzene ua/L 460 
Beryllium I U!=)/L 40 u 
Biochemical Oxva~ n Demand mall 783 
Boron I uqll 15100 
Bromide I mall 713 
Cadmium I uall 50 u 
Calcium I ua/L 11500000 J 
Chemical Oxvaen i,emand (COD) moll 3810 J 
Chloride I mall 89100 
Chromium I uqll 12.8 BI 

Cobalt I uqll 1250 u 
Coooer I uqll 250 LJ 

-
Hardness, as CaC<i 3 moll 45000 
Iron I uall 30800 
Iron Dissolved I uall · 30800 
Lead I UQIL 75 u 
Lithium I uall 75600 
Maqnesium I uall 1120000 
Manganese I ua/L 3340 
Mercury I uqll 0.2 u 
Molybdenum I UQIL 400 u 
Nickel I uall 1000 u 
Nitrate-Nitrite I ugll NA 
Nitrate I mc:ill 5UG 
Nitrite I mall 5UG 
Oil & Grease (HEM'1 mall 63.9 
IPH No Units 6.2 
Selenium uall 50 u 
Silver uall 50 u 
Sodium uall 27900000 
Specific·Conductance umhos/cm 245000J 
Strontium I uo/L 1170000 / 1770000 
Sulfate I mall 240 
Toluene I uall 800 
Total Alkalinity I mall 73.8 J 
Total Dissolved Solies mc:ill 119000 
Total Kjeldahl Nitroa~ n m~il NA 
Total Recoverable P •ienolics ma/L 0.045 J 
Total Suspended So( ds mq/L 91.0 
Zinc I ua/L 75.4 B 
MBAS I mq/L 0.199 
Ethylene Glycol i, mq/L 100 U 
Uranium ii ua/L 5000 U 
Thorium I ug/L 10000 U 
Strontium-90 I oCi/L -29 Ui 

Gross Aloha oCi/L 35000 
Gross Beta pCi/L 10900 
Cesium 137 pCi/L -6 U 

Produced Water 
11/17/2010 

265 
399 BJ 
241 
100 u 

16200 
390 
40 u 

>2010 
9330 

999 
2.3 B 

16800000 
8810 

135000 
22.5 B 
500 u 
250 u 

86000 
56600 
47200 

30 u 
148000 

1490000 
5280 

0.2 u 
400 u 
400 u 
NA 
25 UG 
25 UG 

2080 
6.0 
50 u 
50 u 

33400000 
520000 

310000 / 2600000 
153 BJ 

1900 
4.7 BJ 

260000 
149 

0.11 J 
102.0 

90 B 
0.025 U 
1000 U 

25000 U 
22100 

NA 
10400 

1910 
NA 

NOTES I 
NA - Constituent not anal I ed 
NR - Analytical data hasn ' t been reported by the laboratory to date. 
J - The reported result is a1 estimated result. The result is less than the laboratory reporting limit. 
E - The reported result is a estimated result. 
B - The constituent was de ected in the associated method blank. 
G - Reporting limit elevate ! due to matrix interference 



EPA Penni!# PAS20020BLCE 
DEP Permit# 37-033-27255-()(),()() 

I 
Clearfield Count;,, PA 

Constituent 
Acidity 
Aluminum I 
Ammonia Nitrooe(n 
Arsenic 
Barium 
Benzene 
Beryllium 
Biochemical Oxyq m Demand 
Boron I 
Bromide I 
Cadmium I 
Calcium I 
Chemical Oxygen J:>emand (COD) 
Chloride I 
Chromium I 
Cobalt \ 
Copper I 
Hardness, as CaC.)3 
Iron 
Iron Dissolved 
Lead 
Lithium 
Magnesium 
Manoanese 
Mercurv 
Molvbdenum 
Nickel 
Nitrate-Nitrite 
Nitrate 
Nitrite 
Oil & Grease (HEM ' 
pH 
Selenium 
Silver 
Sodium 
Specific Conductan<l e 

Units 
mq/L 
uq/L 
mg/L 
ug/L 
ug/L 
uq/L 
uo/L 
mq/L 

· uo/L 
mq/L 
uq/L 
ug/L 
mg/L 
mall 
uq/L 
uq/L 
ug/L 
mq/L 
uo/L 
uq/L 
ua/L 
ug/L 
ug/L 
uq/L 
ua/L 
ua/L 
ug/L 
uq/L 
mo/L 
mq/L 
mq/L 

No Units 
uq/L 
uq/L 
uq/L 

umhos/cm 

Drill Pit Fluid 
11/17/2010 

5U 
1020 B 
29.7 
33.5 B 

5180 
5U 

40 U 
369 
362 B 
5.1 
50 U 

186000 
1420 

13200 
1270 

500 U 
250 U 
580 

1000 
491 B 
14.5 B 
242 B 

15100 B 
4760 

0.042 B 
400 U 

23.9 B 
NA 
1.2 U 
1.2 U G 

19.5 
7.1 
50 U 
50 U 

8030000 
45300 

Flow Back 
11/17/2010 

5U 
297 BJ 

8 
100 U 

9920 
5U 

40 U 
53.2 

1510 BJ 
28 
50 U 

373000 
286 

3490 
50 U 

500 U 
250 U 

1320 
6800 · 
3280 

30 U 
3200 

44300 B 
646 
0.2 U 

400 U 
400 U 
NA 
0.5 UG 
0.5 UG 

13.1 
7.4 
50 U 
50 U 

1570000 
12300 

Strontium I uq/L 5200 / 4130 J 117000 / 94700 
Sulfate I 
Toluene I 
Total Alkalinity I 
Total Dissolved Soiks 
Total Kieldahl Nitroa~ n 
Total Recoverable P ienolics 
Total Suspended Sol ds 
Zinc I 
MBAS I 
Ethylene Glycol I 
Uranium 
Thorium 
Strontium-90 
Gross Alpha 
Gross Beta 
Cesium 137 
NOTES I 

mall 
ua/L 
mq/L 
mg/L 
mall 
mg/L 
mq/L 
uq/L 

mq/L 
uo/L 
uq/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 

115 
SU 

568 
21700 

34.3 
0.024 

13.2 
75.6 B 

0.025 U 
1000 U 

10000 U 
5000 U 

NA 
80 U 

170 
NA 

126 J 
5U 

103 J 
6740 
8.52 

0.016 J 
25.6 
66.2 B 

0.134 
1000 U 
500 U 
510 
NA 
49 
21 

NA 

NA - Constituent not anal)li ed 
NR - Analytical data has n! t been reported by the laboratory to date. 
J - The reported result is a 

1 
estimated result. The result is less than the laboratory reporting limit 

E - The reported result is a estimated result. 
B - The constituent was de ected in the associated method blank. 

I 

G - Reporting limit elevate due to mairix interference 

I 



. gM Permit# PAS20020BLCE 
DEPPermit# 37-033-27255-0().()() 

I 

I 

I 

i 
I 

Greene County, P1,~ 

Constituent \ Units 3/24/2009 

Acidity I mo/L 5U 
Aluminum I ua/L 985 B 
Ammonia Nitroqen ii mq/L 90.7 J 
Arsenic I ua/L 100 u 
Barium I uq/L 603 BI 
Benzene I uq/L 75 u 
Beryllium I ua/L 40 ul 
Biochemical Oxvaer' Demand ma/L 26.6 
Boron I ua/L 6,230 J! 
Bromide I ma/L 0.2 u 
Cadmium 

I 
uq/L 50 u! 

Calcium I uq/L 33,100 BI 
Chemical Oxygen Demand (COD) ma/L 705 J 
Chloride I ma/L 338 
Chromium I uq/L 12.7 B 
Cobalt I uq/L 5.6 B 
Coooer I ua/L 90.1 B 
Hardness, as Caco< ma/L 140 
Iron I ua/L 4,600 
Iron Dissolved I uq/L NA 
Lead I uq/L 30 uI 

• Lithium I ua/L 43.6 B 
Maanesium I ua/L 7,820 B 
Manaanese I uq/L 191 
Mercury I ua/L 0.82 BJ 
Molvbdenum I ua/L 400 u 
Nickel I ua/L 12.6 B 
Nitrate-Nitrite I ua/L 0.57I 

Nitrate I ma/L NA 
Nitrite I ma/L NAI 

Oil & Grease (HEM I ma/L 8.6 
pH I No Units 50 u 
Selenium I uq/L NA 
Silver i uq/L NAI 

Sodium I ua/L NA 
Specific Conductance umhos/cm 1,630 
Strontium ua/L NA 
Sulfate mQ/L 10 
Toluene UQ/L 194 J 
Total Alkalinity ! ma/L 1.230 
Total Dissolved Solids I ma/L 108 
Total Kjeldahl Nitroqen\ mQ/L NA 
Total Recoverable Phe't10lics ma/L 400 
Total Suspended Solid~ mQ/L 83 J 
Zinc I ua/L NA 
MBAS I mq/L 10 u 
Ethvlene Glycol ma/L NA 
Uranium ua/L NA 
Thorium uq/L NA 
Strontium-90 pCi/L NA 
Gross Alpha I oCi/L NA 
Gross Beta I oCi/L NA 
Cesium 137 I pCi/L NA 

Flow Back 
3/28/2009 4/1/2009 

5U 5U 
2,000 u 417 B 

110 J 91.4 J 
100 u 26.2 B 

150 B 13,000 
5.1 3.1 J 
40 u 40 u 

36.8 122 
12,800 J 16,800 J 

0.2 u 262 
50 u 50 u 

32,500 B 1,860,000 
506 J 1,380 

39.6 24,900 
50 u 28 B 

5.6 B 500 u 
250 u 250 u 

140 6,700 
30,200 17,500 

NA NA 
30 u 30 u 

36.3 B 19,200 
8,530 B 201 ,000 

598 1,160 
0.2 u 0.2 u 
13 B 400 u 

13.7 B 400 u 
0.77 J 0.87 J 

NA NA 
NA NA 
8.2 6.8 
50 u 50 u 
NA NA 
NA NA 

NA NA 
532 223,000 
NA NA 

25 2.3 J 
112 J 356 J 

1,010 40,400 
181 148 
NA NA 

0.01 u 90 
25 15 U 
NA NA 
10 U 100 U 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Produced Water 
4/9/2009 

5U 
522 B 
116 J 
100 u 

306,000 
31 
40 u 

218 
16,900 J 

522 
50 u 

4,490,000 
3,040 

46,500 
49.9 B 
500 u 
250 u 

20,000 
34,000 

NA 
20 B 

34,900 
472,000 

2,410 
0.2 u 

400 u 
13.5 B 
0.77 J 

NA 
NA 
6.4 
29 B 
NA 
NA 

NA 
635,000 

NA 
23 

206 J 
83,100 

131 
NA 

30.8 
14 J 

NA 
100 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



EPA Permit# P.~20020BLCE 
DEP Permit# 37-033-27255-00-00 

Greene County, PA 

NOTES 

NA - Constituent no! analyzed 

NR - Analytiw!I dala has nol been reporte by the laboratory to date. 

J - The reported result is an estimated 

I 
Constituent I Units 4/1/2009 

Aciditv I rnc.1/l 5U 
Aluminum \ UQ/L 166 B 
Ammonia Nitrooen I mq/l 15.6 J 
Arsenic uo/l 100 U 
Barium I uq/l 2210 
Benzene I ug/l 5U 
Bervllium I uo/l 40 U 
Biochemical Oxvoen D~ mand mq/l 788 
Boron I uo/l 414 BJ 
Bromide I moil 32.8 I 

Cadmium I uq/l 50 U 
Calcium I uoil 227000 
Chemical Oxvoen Demand COD) moil 996 
Chloride I mol l 3560 
Chromium I ug/l 50 U 
Cobalt uo/l 500 U 
Coooer I uoil 250 U 
Hardness. as CaCO3 I mail 1060 
Iron I uqil 1180 
Iron Dissolved I uoil NA 
Lead I ua/L 30 U 
Lithium I uqil 808 
Maonesium uoil 49400 B 
Manoanese uo/l 189 
Mercurv uoil 0.2 U 
Molvbdenum uail 400 U 
Nickel uqil 400 U 
Nitrate-Nitrite uqil 1.1 J 
Nitrate moil NA 
Nitrite mail NA I 

4/3/2009 4/712009 4/17/2009 

Oil & Grease (HEM) mqil 6.6 U 
IDH No Units 7 
Selenium uo/l 50 U 
Silver uoil 50 U 
Sodium uoil 1460000 
Soecific Conductance umhosicm 4980 J 
Strontium I uqil 23200 
Sulfate I moil 50.31 

Toluene I uoil 5.6 
Total Alkalinity I mail 308 J 
Total Dissolved Solids I moil 5910I 

Total Kieldahl Nitroaen I mail 7.8 
Total Recoverable Phenol( s mail 0.14 J 
Total Susoended Solids I mail 1040 
Zinc I ugll 200 U 
MBAS I mail 0.05 U 
Ethvlene Glvcol I moll 1000 UJ 
Uranium I ug/L NA I 

Thorium I UQil NA 
Strontium-90 I oCi/l NA 
Gross Aloha I pCiil NA 
Gross Beta I oCiil NAI 

Cesium 137 I I pCi/l NA 

Flow Back 

5U 5U 
176\B 571 B 

36.3 J 70.3 J 
100 U 35.4 B 

26700 I 434000 
7.8 5.8 
40 U I 40 U 

158 106 
8360IJ 14400 J 

172 536 
50 U 50 U 

1030000 4950000 
1330 17700 

16900 48900 
50 U 50 U 

500 U 1000 U 
250 U 250 U 

4700 20000 
12400 28200 

NA NA 
30 U 60 U 

11800 34600 
131000 559000 

782 2630 
0.2 U 0.2 U 

19.7 B 8.7 B 
10.6 B 800 U 
0.38 J I 0.38 J 

NA NA 
NA NA\ 

5U 5.1 
6.9 6.5 
50 U 50 U 
50 U 50 U 

7540000 21300000 
68400 J 183000 J 

139000 650000 
10.7 BJ 40.2 BJ 

3.8 J 7.7 
278 J 135 J 

28900 55100 
42.5 86.1 

o.os1IJ 0.0076 B I 
7 47 

406 264 
0.0621 0.258 

100 UJ 100 UJ 
NA I NA 
NA I NA I 

0.011 

NA I NA I 
NA NA 
NA I NA 
NA NA 

40.8 I 

NA 

539 BJ 
NA 

S0:8B 
1010000 J 

17 
40 U I 

32.4 
16800 

880 
4.4 BJ 

9600000 J 
4670 

76800 
14 BJ 

1000 U 
250 U 

39200 
74800 

NA 
38.2 BJ 

56100 
1000000 

5170 J 
0.2 U 

400 U 
800 U 

0.91 J 
NA 
NA 
4.9 U 

6 
30.1 B 

50 U 
32600000 

256000 J 
1370000 J 

39.8 BJ 
13 

87.9 J 
124000 

95.5 

1100 
200 U 
0.05 U 

50 UJ I 

40 

NA 
NA 

NA 
NA 
NA I 

Produced Water 
4/1712009 

1020 BJ 
214 J 
100 U 

2110000 
SU 

U 
26 

18600 
1430 

50 U 
19400000 

8570 
121000 J 

50 U 
5000 U 
250 U 

106000 
144000 

NA 
30 U 

112000 
1810000 

10400 
0.2 U 

400 U 
400 U 

0.085 B 
NA 
NA 
6.1 
5.9 
50 U 
50 U 

47700000 
468000 

2870000 J 
42.4 BJ 

5U 
40.3 J 

199000 
146 

0.0089 B 
237 
147 BJ 

0.05 U 
UJ 

NA 
NA 
NA 
NA 
NA 
NA 

345 

50 

The result is less than the laboratory reporting limit 

E • Th e reported result is an 

S - The oonsti1uent \\clS detected in ialed m ethod blank. 

G - R eporting limit el evated due lo m atrix erence 



EPA Permit# PAS20020BLCE 
DEP Permit# 37--033-27255-00-00 

Greene County, P~~ 

NOTES 

NA - Constituent not analyzed 

NR - Analytical data has not been re 

IConstituent I Units 2/12/2009 
Acidity I mq/l 5U 
Aluminum I uq/l 298 J 
Ammonia Nitrooen I moll 1.8 J 
Arsenic ua/l 10 u 
Barium uq/l 111 B 
Benzene uq/l 2000 u 
Beryllium uq/l 4U 
Biochemical Oxyqer Demand mq/l 438 
Boron I uq/l 109 BE 
Bromide I moll 1 
Cadmium I uq/l 5U 
Calcium I uo/l 52700 
Chemical Oxygen D ' mand (COD) mall 3450 
Chloride mall 234 
Chromium uq/l 4.3 B 
Cobalt uqll 1.1 B 
Coooer ua/l 28.6 
Hardness, as CaCO mall 230 
Iron ua/l 1720 
Iron Dissolved uqll NA 
Lead ugll 4.7 
Lithium I ua/L 17.5 B 
Maanesium I uq/L 16700 
Manaanese I uq/l 146 
Mercurv I ua/l 0.025 B 
Molybdenum I uo/L 40 u 
Nickel ! uq/l 6.2 B 
Nitrate-Nitrite I ua/l 0.73 J 
Nitrate I mall NA 
Nitrite . ma/L NA 
Oil & Grease (HEM mall NA 
ioH No Units 7.1 
Selenium ua/l 5U 
Silver i uall SU 
Sodium ! uall 321000 
Specific Conductance I umhoslcm 1970 J 
Strontium I ua/L 789 JE 
Sulfate I mall 374 J 
Toluene ! ua/l 2000 U 
Total Alkalinitv ! mall 1.20 J 
Total Dissolved Solids I mall 1410 
Total Kjeldahl Nitroaenl mall 25.8 
Total Recoverable Phe. 1olics mall 0.065 J 
Total Suspended Solid ' mall 16 
Zinc I ua/l 43.6 
MBAS rna/l NA 
Ethylene Glycol 

I 

moll 50 UI 

2/13/2009 2/17/2009 

Uranium 
I 

ugll NAI 
Thorium ua/L NA 
Strontium-90 I oCi/L NA 
Gross Alpha I oCi/L NAI 

Gross Beta oCilL NA 
Cesium 137 I pCi/l NA 

I 
\ 

orted by the laboratory to date. 

Flow Back 

5U 5U 
887 J 47200 J 
5.4 J 34.1 J 

17.5 92.9 
7620 165000 

250 u 100 u 
4U 20 u 

656 721 
5420 12200 
35.5 242 

5U 7.4 B 
297000 2260000 J 

1290 6970 
4900 J 26800 J 
32.6 130 

50 u 250 u 
22.5 B 2280 
1500 8400 

14700 140000 J 
NA NA 

3 349 
4350 21400 

40800 291000 
1150 3290 
0.05 BJ 0.24 J 
10.5 B 50.5 BJ 
17.6 B 187 B 
0.61 J 0.52 J 

NA NA 
NA NA 
4.8 u 350 
7.7 6.6 
4.3 B 25 u 

SU 25 u 
2860000 12900000 

19200 J 122000 J 
24100 J 345000 

348 J 25.9 J 
250 U 100 U 
577 J 266 J 

9020 40700 
21.8 46.5 
0.01 U 0.028 
23.2 3220 
248 2930 J 
3.38 0.210 

50 U 52 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Produced Water 
5/13/2009 

162 
358 B 

96 
54 B 

1440000 
5U 

40 u 
1080 

13000 J 
766 
2.5 B 

8500000 J 
8590 

78300 
50 u 

1000 u 
250 u 

40000 
87800 

NA 
45.6 B 

44500 
933000 

4720 
0.2 u 

400 u 
800 u 
0.1 u 
NA 
NA 

21.3 
6.2 
50 u 
50 U 

26900000 
249000 J 

1220000 
50 GU 
SU 

75.2 J 
155000 

92 .8 
0.0091 B 

153 
29.3 BJ 
4.54 
100 UJ 
NA 
NA 
NA 
NA 
NA 
NA 

1
J - The reported result is an estimate result. The result is less than the laboratory reporting limit. 

E - The reported result is an estima1J ~ result 

8 - The constituent was detected in tl e associated method blank. 

G - Repor1ing limH elevated due lo m \ trix interference 



EPA Penni!# PAS20020BLCE 
DEP Permit# 37--033-27255,.()().()() 

Indiana County, P~\ 

Constituent 
Acidity I 
Aluminum I 
Ammonia Nitroaen I 
Arsenic 
Barium 
Benzene 
Bervllium I 
Biochemical Oxvaer' Demand 
Boron I 
Bromide 
Cadmium 
Calcium I 
Chemical Oxygen DE mand (COD) 
Chloride I 
Chromium 
Cobalt 
Copper I 
Hardness, as CaCO 
Iron i 
Iron Dissolved 
Lead 
Lithium 
Macinesium 
Manaanese 
Mercurv. 
Molvbdenum 
Nickel 
Nitrate-Nitrite 
Nitrate I 
Nitrite \ 
Oil & Grease (HEM) I 
pH 
Selenium I 
Silver ! 
Sodium I 
Specific Conductance I 
Strontium \ 
Sulfate I 
Toluene I 
Total Alkalinitv I 
Total Dissolved Solids i 
Total Kjeldahl Nitrogen \ 
Total Recoverable Phe1 olics 
Total Suspended Solid:' 
Zinc 
MBAS 
Ethvlene Glvcol 
Uranium 
Thorium 
Strontium-90 
Gross Aloha 
Gross Beta 
Cesium 137 
NOTES I 
NA - Constituent not analyze~ 

Units 
mg/L 
ua/L 
mQ/L 
ug/L 
ug/L 
uq/L 
ua/L 
mall 
uq/L 

uq/L 
ua/L 
ma/L 
mq/L 
ua/L 
uo/L 
uo/L 
mo/L 
uq/L 

uq/L 
uq/L 
uq/L 
uq/L 
ua/L 
uo/L 
uo/L 
uo/L 
mo/L 
mall 
mall 

No Units 
uq/L 
uo/L 
uo/L 

umhos/cm 
uo/L 
mq/L 
uq/L 
mq/L 
mq/L 
mall 
mq/L 
mq/L 
ua/L 

uq/L 
uq/L 
oCi/L 
pCi/L 
pCi/L 
pCi/L 

Produced Water 
11/17/2010 

24.0 
226 BJ 
85.1 
100 U 

2610000 
5U 

40 U 
668 

16300 
624 
50 U 

10300000 
7770 

68900 
155 

2500 U 
250 U 

36000 
131000 
101000 

30 U 
89900 

914000 
3780 

0.2 U 
400 U 
400 U 
NA 

5UG 
5UG 

95.3 
6.6 
50 U 
50 U 

28000000 
245000 

1900000 / 2440000 
35.7 BJ 

5U 
141 J 

94400 
23.1 

0.065 J 
97 

110 B 
0.0581 

1000 U 
25000 U 
12700 

NA 
16600 
4790 

NA 

NR - Analytical data has not l:J en reported by the laboratory to date. 
J - The reported result is an e 

1
, timated result. The result is less than the laboratory reporting limit. 

E - The reported result is an e timated result. 
B - The constituent was detec d in the associated method blank. 
G - Reporting limit elevated dJ to matrix interference 



EPA Penni!# PAS2D020BLCE 
DEP Penni!# 37-033-27255-00-00 

I 

I 

Washington County, P~ 

NA - Constf. uent not analyzl!d 

NR - An..1l ytical data has not been reponed b the laboratory to date. 

J • The :eponed resutl is a n estimaled resu!l fhe resull I$ less than the laboratory ,eportir.g limit. 

! 

I Supply Water 
Constituent i Units -3/24/2009 3/24/2009 
Acidity I mqll 5U 5U 
Aluminum I uall 2000 U 2000 U 
Ammonia Nitrooen I mall 20.8 J I 12.9 J 
Arsenic i uall 100 U 100 U 
Barium I uail 74.7 B 91.4 B 
Benzene I uQil 5U 5UI 

Flow Back 

Bervllium I uail 40 U 40 U 
Biochemical Oxvaen Dem' nd mail 2.7 154 
Boron I I ua/L 65.9 BJ 122 BJ 
Bromide i mail 0.2 U 0.2 U 
Cadmium I uail 50 U 50 U 
Calcium I uq/l 49800 B 59500 
Chemical OxyQen Demand com mall 13.2 J 851 J 
Chloride I mal l 18.5 30.7 
Chromium I uail 50 U 50 U 
Cobalt I uail 500 U 500 U 
Copper I uoil 250 U 49.3 B 
Hardness. as CaC03 I moll 182 190 
Iron II uoil 882 B 2440 
Iron Dissolved I uqil NA NA 
Lead I uall 30 U 30 U 
Lithium i uqil 500 U 30.1 B 
Maanesium I uail 6700 B 7910 B 
Manoanese I uail 116 B 140 B 
Mercurv I uqil 0.611B J 0.66 BJ 
Molybdenum I uqil 400 U 400 U 
Nickel I uall 400 U 25.1 B 
Nitrate-Nitrite I uoil 0.51 0.47 
Nitrate I mqil NA NA 
Nitrite I moll NA NA 
Oil & Grease (HEM) I mall 4.7 U 7.3 
pH I No Units 6.7 7 
Selenium I uail 50 U 50 U 
Silver I uall 50 U 50 U 
Sodium I uail 7980 B 25700 B 
Soecific Conductance I umhosicm 575 J 476 J 
Strontium I uqll 220 B 303 B 
Sulfate I mqil 139 59.2 
Toluene I uqll 1.1 J 5U 
Total Alkalinity i mall 80.9 J 126 J 
Total Dissolved Solids I mqll 215 462 
Total Kieldahl Nitroaen I mqil 56.4 33.5 
Total Recoverable Phenolicsl mall 0.01 U 0.085 
Total Suspended Solids I mail 16.8 90 B 
Zinc I uail 200 U 59.5 BJ 
MBAS i mail 0.0613 0.112 
Ethylene Glvcol I mall 10 U 44 
Uranium I uail NA NA 
Thorium I uaFL NA I NA 
Strontium-90 I pCiil NA NA 
Gross Alpha I pCiil NA NA 
Gross Beta I pCi/l NA NA 
Cesium 137 I pCi/L NA NA 
NOTES l 

3127/2009 4/1/2009 
5IU I 5U 

510 B 950 B 
60.3 J 115 J 
36.9 B 78.4 B 

19200 I 77100 
280 880 

40 U 40 U 
75.4 64.8 

12600 J 12200 J 
376 826 

-50 U 2.2 B 
3980000 8880000 

2470 J 5170 
31500 72000 

11.4 B 39.3 B 
10.5 B 1000 U 
62.1 B 116 B 

12300 34000 
12200 I 49600 

NA NA 
25.2 B 61 

33900 55900 
394000 881000 

2390 4680 
0.065 BJ 0.2 U 

11.5 B 30.8 B 
15.3 B 26.4 B 
0.45 J 0.34 J 

NA NA 
NA NA 
4.9 U 20.4 
6.4 6.4 
50 U 50 U 
50 U 50 U 

14700000 23700000 
124000 J 233000 J 
539000 1350000 

102 60.7 B 
300 920 
157 J 54 J 

61200 116000 
77.7 55.9 

0.058 0.016 J 
6.8 204 
132 BJ 106 B 

0.0641 0.05 U 
10 U 100 UJ 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

41912009 
122 

1450 B 
135 J 
82.8 B 

83100 
400 

40 U 
120 

14700 J 
1040 

4.7 B 
14000000 

8370 
100000 

32.8 B 
2500 U 
73.3 B 

53000 
75200 

NA 
106 B 

86000 
1380000 

7320 
0.2 U 
400 U 

2000 U 
0.25 J 

NA 
NA 
9.9 
6.2 
50 U 
50 U 

34000000 
288000 J 

2100000 
89.3 J 
540 

60.2 J 
157000 

127 
0.01 U 
209 
123 B 

0.465 
100 UJ 
NA 
NA 

I NA 
NA 
NA 
NA 

Produced Water 
6129/2009 
388 

2570 
168 J 
109 

87200 
290 
40 U 

12400 
12700 

1600 
3.2 B 

2E-+·07 J 
18400 

138000 J 
15.8 B 

5000 U 
250 U 

77000 
68700 J 

NA 
300 U 

105000 
2E+06 

8990 J 
0.2 U 

400 U 
4000 U 

0.1 U 
NA 
NA 

802 
5.9 

49.9 B 
50 U 

4E+07 
480000 J 
3E+06 J 

32.8 BJ 
1600 
11.5 J 

200000 
87.7 
0.23 

83 
218 

0.699 
290 J 
NA 
NA 
NA 
NA 
NA 
NA 

E • The reponed resu!l 1$ an estimated 

B • The c:onstituent was delected in the method blank. 
G • Reporting limit elevated due lo matm · 



EPA Pennlt# PA82D020BLCE 
DEP Penni!# 37-033-27255-00-00 

Washington County, P,O. 

I 
Constituent I Units 112612009 
Aciditv I mqlL · SU 
Aluminum uqlL 481 
Ammonia Nitrooen moll 9.3 J 
Arsenic uqlL 9.1 B 
Barium uqll 9810 
Benzene I uoll 150 u 
Bervllium i uolL 4U 
Biochemical Ql/\men Der '. and moll 2U 
Boron I uolL 2140 J 
Bromide I moll 107I 

Cadmium I uoll 10.5 
Calcium I uoll 2990000 
Chemical Oxvoen Dema~ kl (COD) moll 1730 
Chloride I moll 10700 J 
Chromium I uoll 4.8 B 
Cobalt I uo/L 50 U 
Cooner I uqlL 21 B 
Hardness. as CaC03 I moll 9500 
Iron I uoll 11600 
Iron Dissolved I uoll NA 
Lead I uoll 111 
Lithium I uoll 14900 JE 
Maonesium I uqll 235000I 

Manoanese I uall 3640 . 
Mercurv I uoll 0.55 J 
Malvbdenum I uall 8.9 BJ 
Nickel I ualL 10.4 B 
Nitrate-Nitrite I uall 0.15 
Nitrate I mall NA 
Nitrite I moll NA 
Oil & Grease (HEM) I mqlL 19.4 

IDH I Na Units 7.6 
Selenium I uoll 5U 
Silver I uqlL 0.82 B 
Sodium I uoll 6190000 
Soecific Conductance umhoslcm 34600 J 
Strontium uolL 439000 E 
Sulfate moll 198 J 
Toluene uo/L 81 J 

. Total Alkalinitv moll 121 J 
Total Dissolved Solids I m!'."J/L 27800I 

Total Kieldahl Nitrooen I moll 23 
Total Recoverable Phenolid. moll 0.082 
Total Susoended Solids I moll 790 
Zinc I uolL 117 J 
MBAS I 

moll 0.500 U 
. . 

I 

Ethvlene Glycol I mqlL 20.1I 

Uranium I uoll NA 
Thorium ua/L NA 
Stronlium-90 oCilL NA 
Gross Aloha oCi/L NA I 
Gross Beta oCilL NA 
Cesium 137 l pCilL NA 
NOTES I 
NA Consti~uent not analyzed ! 
NR - Analytical data has not been reported y the laboratory to date. 

J - The reported result is an estimated resul . The resul! is less than the laboratory reporting limit 

E - The reported result is an estimated res 

B • The constituent was detected in the ass ciated method blank. 

Flow Back 
1/29/2009 2/2/2009 

SU 107 
328 166 B 

32 J 82.4 J 
13.5 50 U 

3570 21400 J 
240 1200 

4U 20 U 
132 1950 

9260 J 14300 J 
120 544 

5U 25 U 
1370000 J 7630000 J 

1340 6120 
10500 J 50000 

11.1 7.5 B 
50 U 250 U 
25 u 125 U 

4700 26400 
6030 20400 J 
NA NA 
3.8 15 U 

13900 E 49100 JE 
153000 8110001 

1060 4220 
0.05 B 0.023 B 
28.8 BJ 9.6 BJ 
18.6 BJ 11 B 
0.27 J 0.15 J 

NA NA 
NA NA 
5.7 4.8 u 
7.8 6.6 

5U 25 U 
0.73 B 2.8 B 

6370000 22000000 J 
48800 J 175000 J 

167000 E 1080000 JE 
222 J 106 
340 2300 
226 J 97.6 J 

22400 87800 
51 71.7 

0.064 0.01 U 
81 35.6 

86.9 J 84.9 BJ 
0.0691 0.131 

20.6 20.8 
NA NA 
NA NA 
NA NA 
NA NA 
NA NAI 
NA NA 

2/10/2009 

106 
1000 u 

107 J 
12.6 B 

74200 J 
420 
2.2 B 

149 
16200 J 

849 
1.4 B 

12500000 J 
4340 

78600 J 
8.4 B 

250 u 
125 u 

43500 
54200 

NA 
15 U 

73700 J 
1330000 J 

7090 
0.049 BJ 

6.8 BJ 
78 

0.089 BJ 
NA 
NA 

30.8 
5.5 
25 U 

5.5 B 
32500000 J 

284000 J 
1850000 J 

60.1 J 
820 

53.2 J 
112000 

112 
0.015 

17 
66.8 B 

0.0857 
11 

NA 
NA 
NA 
NA 
NA 
NA 

Produced Water 
4129/2009 

185 
811 BJ 
259 
114 

133000 
360 

40 U 
33.6 

13500 J 
1380 J 

7.7 B 
1.8E+07 J 

36600 
122000 

20.9 B 
2500 U 
27.2 B 

850001 
69700 

NA 
68 B 

88600 
1710000 

8830 
0.2 u 

400 u 
2000 u 

NA 
NA 
NA 

14.7 
6.1 
44 B 
50 U 

3.4E+07 
440000 J 

2520000 
83.8 J 
660 

43.1 J 
194000 

136 
0.039 J 

150 
73.8 BJ 

0.138 
100 UJ 
NA 
NA 
NA 
NA 
NA 
NA 



&PA Pennlt# PAS2D020BLCE 
DIP Pennlt# 37-033-27255-0(),()0 

Washington Cou i ty, PA 

Constituent 
Acidity 
Aluminum I 
Ammonia NitrogenI 
Arsenic I 
Barium I 
Benzene 
Bervllium 
Biochemical Oxvoeri Demand 
Boron I 
Bromide I 
Cadmium I 
Calcium I 
Chemical Oxvaen Oemand (COD) 
Chloride I 
Chromium I 
Cobalt I 
Coooer I 
Hardness, as CaCO'. 3 
Iron I 
Iron Dissolved I 
Lead I 
Lithium I 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel i 
Nitrate-Nitrite I 
Nitrate I 
Nitrite \ 
Oil & Grease (HEM) I 
pH I 
Selenium 
Silver 
Sodium I 
Soecific ConductancE!. 
Strontium I 
Sulfate I 
Toluene 
Total Alkalinitv · I 
Total Dissolved Solids! 
Total Kjeldahl Nitroqeri 
Total Recoverable Phi nolics 
Total Suspended Solids 
Zinc 
MBAS 
Ethylene Glycol I 
Uranium 
Thorium 
Strontium-90 
Gross Aloha 
Gross Beta 
Cesium 137 
NOTES 
NA - Constituent not analyzE, d 

Units 
mg/L 
uqll 
mq/L 
uq/L 
uo/L 
ualL 
uq/L 
mall 
uoll 
moll 
uqll 
uo/L 
moll 
mq/L 
uo/L 
uoll 
uq/L 
moll 
ua/L 
ug/L 
ua/L 
ua/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
mq/L 
mq/L 
mq/L 

No Units 
ua/L 
ua/L 
ua/L 

umhos/cm 
uq/L 
ma/L 
uq/L 
mq/L 
mq/L 
mall 
ma/L 
mo/L 
ug/L 

mq/L 
uo/L 
uq/L 
oCi/L 
pCi/L 
pCi/L 
pCi/L 

4/16/2009 

5U 
176 BJ 
0.2 U 
100 U 
61 BJ 

5U 
40 U 
2U 

42.6 B 
0.2 U 
50 U 

23,500 BJ 
32.6 
19.6 

50 U 
500 U 
250 U 
84 

105 B 
NA 

30 U 
500 U 

5,540 B 
10.4 BJ 

0.2 U 
400 U 
400 U 
0.4 J 
NA 
NA 
7.3 
50 U 

NA 
NA 

NA 
208 BJ 
NA 

5U 
32.6 J 
80 
2.8 B 
NA 
4.4 
15 U 

NA 
50 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Flow Back 
4/16/2009 

5U 
2000 U 

2 
100 U 

114 BJ 
5U 

40 U 
442 

87.1 B 
1 GU 

50 U 
29,700 BJ 

1,740 
75.5 

50 U 
500 U 
250 U 

110 
293 B 
NA 

30 U 
27.5 B 

6,200 B 
64 BJ 
0.2 U 

400 U 
400 U 
0.46 J 

NA 
NA 

7 
50 U 

NA 
NA 

NA 
564 J 
NA 

5U 
75.8 J 
657 

50 
NA 

220 
3.3 J 
NA 

100 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4/18/2009 
5U 

526 BJ 
16 

100 U 
2,520 J 

2.5 J 
40 U 

101 
6,520 

82.9 
50 U 

465,000 J 
1,080 
7,430 

13.1 BJ 
5.7 B 

250 U 
1,660 
7,660 

NA 
30 U 

8,730 
45,100 B 

681 J 
0.2 U 

73.1 BE 
400 U 

0.51 J 
NA 
NA 
7.3 
50 U 

NA 
NA 

NA 
53,800 J 

NA 
1.6 J 

270 J 
12,900 

17.6 
NA 

109 
15 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Produced Water 
4/22/2009 

5U 
315 BJ 
165 J 
57.1 B 

249,000 J 
17 
40 U 

122 
15,700 

386 
1.4 BJ 

3,400,000 J 
2,820 

35,600 
30 BJ 

500 U 
250 U 

11 ,000 
27,200 

NA 
30 U 

34,400 
329,000 

1,680 J 
0.2 U 

46.2 B 
400 U 

0.43 J 
NA 
NA 
6.6 
50 U 

NA 
NA 

NA 
477,000 J 

NA 
20 

176 J 
64,700 

107 
NA 
24 
15 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NR - Analytical data has not ,Deen reported by the laboratory to date. 
J - The reported result is an \ stimated result. The result is less than the laboratory reporting limit. 
E - The reported result is an I stimated result. 
B - The constituent was dete , ted in the associated method blank. 
G - Reporting limit elevated dµe to matrix interference 

I 




