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 RESOURCES GROUP Il LLC-EBUS Sales Rep:  Lance Erdmann

Well Name: TOMPKINS 21B-08-07-95,GARFIELD Lab Tech: Gary Peterson

Sample Point: SEPARATOR

Sample Date: 8/20/2018 Scaling potential predicted using ScaleSoftPitzer from

Sample ID: WA-374173 Brine Chemistry Consortium (Rice University)

[ TestDate: . ___.......S8ferj2018)] Cations ... MG oL Anions ... mo/l ..
[ Tepesie S0 220{| Sodium (Na): . _._...._.842942 Chloride(Cl): . __._._......._10000.00
 System Pressure 1 (psig): . _._2200f|Potassium (K): _ . _ . _ . _._.... 81.90 Sulfate(SO4) . .ieeieeiiiieeaen.. 200
g e 2y 65)| Magnesium (Mg): . _._._.... 33.60 Bicarbonate (HCOs): . ... ..l........ 6344.00]
gl s 2y 15]| Calcium (Ca): ... _._......25200 Carbonate(COs): _ .. .. ... .........]
| Calculated Density (g/ml): | ... 1.0151 ) Strontium (Sr): L. ...... 40.40 Hydroxide(HO): L i.......
e .. ... 710) | Barium (Ba): ..., 71.90 AceticAcid (CH3COO) .. iiieieeo..)
 Calculated TDS (mg/L): _ __ [00 252773 |lron(Fe): | ________________.._ 29.60 Propionic Acid (C2HSCOO) .. . ... .......]
e . | Znc(Zn): e eaen-. 0.17 Butanoic Adid (C3H7CO0) ... .. .......]
 Dissolved CO2(mg/L): _ _ _ __ _1386.00f)Lead (Pb): .. _ .. _._.._... 0.03 Isobutyric Acid ((CHs)2CHCOO) . ... .. .......J
ReSIuR: R0 — | AmmoniaNHs: _ ___  SOOSDoIIToT Fluoride (F): e iiieeeeneeaeand
| H2s in Water (mg/L): | ... 2.50} | Manganese (Mn): ______ _______..... 0.34 Bromine (Br): L. iieiieeceeeeeeaeand
Tot. SuspendedSolids(mg/L): _A_\Iyr_nin_u_m_ (.A.I)i _____________________ q :!.:I_. _S_il_ic_a _(S_i(_)g)i _______________________________ 2 _9_9_5_
[ Corrosivity(Langliersat.indx) 0.0 | Lthum W .. i Colclum Carbonate (CaC0s): | _ [
---------------------------------- Boron (B): 1.93 Phosphates (PO4): 118.62
Alkalinty: [Siicon (s 77T 1460 Owygen G, 11T e
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 ]

65.00 15.00 1.22 196.70 0.85 2.89 294 231 250 21.45 0.00 0.00 0.00 0.00 0.00 0.00 8.53 0.09

82.00 258.00 1.19 19461 0.67 2.63 2.76 231 2.56 21.46 0.00 0.00 0.00 0.00 0.00 0.00 8.14 0.09

99.00 500.00 1.25 197.44 0.51 230 2.69 231 267 21.48 0.00 0.00 0.00 0.00 0.00 0.00 7.86 0.09
117.00 743.00 1.31 200.43 0.38 193 264 231 279 21.49 0.00 0.00 0.00 0.00 0.00 0.00 7.62 0.09
134.00 986.00 1.38 203.44 0.27 152 2.62 231 2091 21.50 0.00 0.00 0.00 0.00 0.00 0.00 7.41 0.09
151.00 1229.00 1.47 206.33 0.18 111 261 231  3.02 21.50 0.00 0.00 0.00 0.00 0.00 0.00 7.22 0.09
168.00 1472.00 1.56 209.00 0.11 0.70 2.63 231 313 21.51 0.00 0.00 0.00 0.00 0.00 0.00 7.06 0.09
186.00 1714.00 1.66 211.38 0.05 0.33 2.66 231 323 21.51 0.00 0.00 0.00 0.00 0.00 0.00 6.92 0.09
203.00 1957.00 1.77 213.41 0.00 0.00 271 231 333 21.51 0.00 0.00 0.00 0.00 0.00 0.00 6.79 0.09
220.00 2200.00 1.88 215.11 0.00 0.00 2.77 231 343 21.52 0.00 0.00 0.00 0.00 0.00 0.00 6.69 0.09
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Water Analysis Report

Anhydrate

Hemihydrate

CaS04~0.5H20 CaSO4

65.00 15.00 0.00 0.00 0.00

82.00 258.00 0.00 0.00 0.00

99.00 500.00 0.00 0.00 0.00
117.00 743.00 0.00 0.00 0.00
134.00 986.00 0.00 0.00 0.00
151.00 1229.00 0.00 0.00 0.00
168.00 1472.00 0.00 0.00 0.00
186.00 1714.00 0.00 0.00 0.00
203.00 1957.00 0.00 0.00 0.00
220.00 2200.00 0.00 0.00 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Calcium
Fluoride

PTB I PTB PTB PTB PTB PTB PTB PTB
(°F)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Zinc

Carbonate

0.00
0.00
0.00
0.00
0.00
0.10
0.30
0.49
0.66
0.82

0.00
0.00
0.00
0.00
0.00
0.02
0.06
0.08
0.09
0.10

Sulfide

10.25
9.63
9.14
8.71
8.33
7.98
7.68
7.40
7.16
6.94

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Ca Mg
Silicate

Mg
Silicate

Silicate

0.00 0.00 0.00 0.00 3.93 21.32
0.00 0.00 0.00 0.00 4.05 21.45
0.00 0.00 0.00 0.00 4.63 22.00
0.00 0.00 0.00 0.00 5.23 22.38
0.00 0.00 0.00 0.00 5.87 22.62
0.00 0.00 0.00 0.00 6.53 22.78
0.00 0.00 0.00 0.00 7.20 22.88
0.00 0.00 0.00 0.00 7.88 22.94
0.88 1993 0.34 9.44 8.57 22.97
1.78 35.06 0.88 20.68 9.26 22.99

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

Sulfide Lead Sulfide Fe Silicate

These scales have positive scaling potential under final temperature and pressure: Calcium Carbonate Iron Sulfide Iron Carbonate Zinc Sulfide Zinc
Carbonate Lead Sulfide Mg Silicate Ca Mg Silicate Fe Silicate
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Saturation Index

Saturation Index
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Water Analysis Report

Lead Sulfide Zinc Sulfide
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Water Analysis Report

Fe Silicate

Saturation Index
(81d) @|eos |eua3od
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