Multi-Chem Analytical Laboratory m u | t i _C h e m""

1553 East Highway 40

Vernal, UT 84078 A HALLIBURTON SERVICE

Units of Measurement: Standard

Production Company: Ursa Sales Rep:  Lance Erdmann

Well Name: Tompkins 41 AWI 080795 Lab Tech: Michele Pike

Sample Point: WELL HEAD

Sample Date: 7/24/2018 Scaling potential predicted using ScaleSoftPitzer from

Sample ID: WA-372421 Brine Chemistry Consortium (Rice University)

[ TestDate: . ___.......Jf2e/2018)] Cations ... MG oL Anions ... mo/l ..
 System Temperature 1 (°F): | BERESRRES 220f | Sodium (Na): . _._...._.8592.938 Chloride(Cl): .. ... .......... 7850.00]
| System Pressure 1(psig): ... 2000f|Potassium (K): .. ... . . 12253 Suffate(SO4): . ... .. ..............000]
 System Temperature 2 (°F): | BERESRERT 80) [ Magnesium (Mg): _ . _._...... 22.24 Bicarbonate (HCO3): . ... . ......... 780.80]
gl s 2y 47)| Calcum (Ca): .. _...._...31036 Carbonate(CO3): ... . ._...........]
| Calculated Density (g/ml): | ... 1.0072| | Strontium (Sr): L. ....... 21.07 Hydroxide(HO): L ......
S 6:40) | Barium (Ba): L ...o.... 1.23 AceticAcid (CH3COO) .. iiiieiieo..l
| Calculated TDS (mg/L): ______ 14085.02|)iron(Fe): . ___ _ .. _._.._.32891 PropionicAcid(CoHsCOO) . . .. .. ... ... .|
Memmweesiey o o .| Znc(Zn): e ieeaan. 49.15 Butanoic Acid (CsH7CO0} ...l . ..........|
 Dissolved CO2(mg/L): _ ~_ ~ ~ _____ 217801 Lead (Pb): . 0.35 Isobutyric Acid ((CHs)2CHCOO) . .. .. .......]
ReSIuR: R0 — | AmmoniaNHs: _ ___  SOOSDoIIToT Fluoride (F): e iiieeeeneeaeand
| H2s in Water (mg/L): | ... 1.00) | Manganese (Mn): | ___ .. ....... 3.45 Bromine (Br): L. ieiiieeeeeeeeaeand
Tot. SuspendedSolids(mg/L): | Aluminum (AD: 0.20 silica(sic: ]
[ Corrosivity(Langliersat.indx) 0.0 | Lthum W .. Bl Colcium Carbonate {CaCOsk:
.................................. Boron (B): Phosphates (POa): 1.04
alalbiny [siicon (si): T Oxygen (02): T TTTTTTTTTTITITTTTA
Notes:

(PTB = Pounds per Thousand Barrels)

Calcium Barium Sulfate Iron Iron Gypsum Celestite Halite Zinc
Carbonate Sulfide Carbonate CaS04-2H20 SrSO4 NaCl Sulfide

remp ()| _psi | s [ prs | s ] e | s [ pa | s [ pa [ s ] e | s [ pa s [ pa [ s ] e ]

80.00 47.00 0.00 0.00 0.00 0.00 1.97 094 1.67 171.75 0.00 0.00 0.00 0.00 0.00 0.00 9.32 1.06

96.00 264.00 0.00 0.00 0.00 0.00 1.91 094 1.76 177.03 0.00 0.00 0.00 0.00 0.00 0.00 9.08 1.06
111.00 481.00 0.00 0.00 0.00 0.00 1.89 094 1.87 182.80 0.00 0.00 0.00 0.00 0.00 0.00 8.89 1.06
127.00 698.00 0.02 3.08 0.00 0.00 1.90 0.94 1.98 188.09 0.00 0.00 0.00 0.00 0.00 0.00 8.72 1.06
142.00 915.00 0.10 14.88 0.00 0.00 1.92 0.94 2.09 192.94 0.00 0.00 0.00 0.00 0.00 0.00 8.57 1.06
158.00 1132.00 0.20 27.30 0.00 0.00 1.95 0.94 2.20 197.36  0.00 0.00 0.00 0.00 0.00 0.00 8.44 1.06
173.00 1349.00 0.29 40.14 0.00 0.00 2.00 094 231 201.38 0.00 0.00 0.00 0.00 0.00 0.00 8.32 1.06
189.00 1566.00 0.40 53.20 0.00 0.00 2.06 094 241 205.02 0.00 0.00 0.00 0.00 0.00 0.00 8.22 1.06
204.00 1783.00 0.51 66.29 0.00 0.00 212 095 251 20832 0.00 0.00 0.00 0.00 0.00 0.00 8.14 1.06
220.00 2000.00 0.63 79.23 0.00 0.00 2.20 095 261 211.29 0.00 0.00 0.00 0.00 0.00 0.00 8.07 1.06
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Multi-Chem Analytical Laboratory m u | t i _C h e m""

1553 East Highway 40
Vernal, UT 84078 A HALLIBURTON SERVICE

Water Analysis Report

Hemihydrate Anhydrate Calcium Zinc Lead Mg Ca Mg Fe
CaS04~0.5H20 CaSO4 Fluoride Carbonate Sulfide Silicate Silicate Silicate
FANlENEEEEREEEESEEE
(°F)
80.00 47.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 9.00 9.44 0.14 0.00 0.00 0.00 0.00 0.00 0.00
96.00  264.00 0.00 0.00 0.00 0.00 0.00 0.00 041 17.64 9.01 0.14 0.00 0.00 0.00 0.00 0.00 0.00
111.00  481.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64 23.47 8.64 0.14 0.00 0.00 0.00 0.00 0.00 0.00
127.00  698.00 0.00 0.00 0.00 0.00 0.00 0.00 0.86 27.06 831 0.14 0.00 0.00 0.00 0.00 0.00 0.00
142.00  915.00 0.00 0.00 0.00 0.00 0.00 0.00 1.07 29.25 8.01 0.14 0.00 0.00 0.00 0.00 0.00 0.00
158.00 1132.00 0.00 0.00 0.00 0.00 0.00 0.00 1.26 30.59 7.75 0.14 0.00 0.00 0.00 0.00 0.00 0.00
173.00 1349.00 0.00 0.00 0.00 0.00 0.00 0.00 1.45 3143 751 0.14 0.00 0.00 0.00 0.00 0.00 0.00
189.00 1566.00 0.00 0.00 0.00 0.00 0.00 0.00 1.62 3195 7.29 0.14 0.00 0.00 0.00 0.00 0.00 0.00
204.00 1783.00 0.00 0.00 0.00 0.00 0.00 0.00 1.78 3229 7.10 0.14 0.00 0.00 0.00 0.00 0.00 0.00
220.00 2000.00 0.00 0.00 0.00 0.00 0.00 0.00 1.93 3251 6.92 0.14 0.00 0.00 0.00 0.00 0.00 0.00

These scales have positive scaling potential under initial temperature and pressure: Iron Sulfide Iron Carbonate Zinc Sulfide Zinc Carbonate Lead Sulfide

These scales have positive scaling potential under final temperature and pressure: Calcium Carbonate Iron Sulfide Iron Carbonate Zinc Sulfide Zinc
Carbonate Lead Sulfide
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1553 East Highway 40
Vernal, UT 84078 A HALLIBURTON SERVICE

Water Analysis Report

Lead Sulfide Zinc Carbonate
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