Application
Part 111



Produced Water Samples

1.Lybrook M35-2308-01H/02H

UL M & N, Section 35-23N-8W
APl: 030-45-35526 — 01H
API: 030-45-35527 - 02H

2.Lybrook 035-2308-01H/02H
UL O, Section 35-23N-8W
API: 030-45-35525-01H
API: 030-45-35524-02H




Multi-Chem Analytical Laboratory
1553 East Highway 40
Vernal, UT 84078

Units of Measurement: Standard

multi-chem’

A HALLIBURTON SERVICE

Water Analysis Report

Production Company: DJR Operating, LLC Sales Rep:  Craig Smith
Well Name: LYBROOK M35-2308-01H/02H Lab Tech: Amanda Harvey
Sample Point: SEPARATOR
Sample Date: 4/9/2019 Scaling potential predicted using ScaleSoftPitzer from
Sample ID: WA-385502 Brine Chemistry Consortium (Rice University)

Sample Specifics Analysis @ Properties in Sample Specifics
[ TestDate: ... RN | Cations . _..... et ... ......Anions ma/t .
 System Temperature 1(F): | e 15500.00)
| System Pressure 1 (psig): B o |Potassium (K): o iieaeees - AR R 1600
System Temperature 2 (F): | 200 [ Magnesium (Mg): - 42.98 Bicarbonate (HCOs) . 33550
 System Pressure 2 (psig): (S 200} | Caldum(Ca): ... .........280855 Carbonate(COs): .. _.........
| Calculated Density (g/ml): | S SOS |[Strontium (Sr): L eeil. BT 88 Hydroide(Wo): ..

Lo e 7.00f | Barium (Ba): L iii... § 88 AceticAcid (CHSCOO)  _ _ ______.....c o et s o
| Calculated TDS (me/L): | B SE [ 1ron (Fe): L iiibiiea. 8800 PropionicAcid (C2HSCOO) . _oii oL
[CO2inGas(%): ... B | dnen): ... . B8 ButanoicAdd (CsH7C00) .. .8a il i

Dissolved CO2(me/L): = HE R | Lead (PD): e eeieenes 0.00 IsobutyricAcid (CH3)2CHCOO)

[HaSinGas (%): | . FEEEEEEE ] | AmmoniaNHs: _____...Z el e = Fluoride (F): @ eeeeeneeee i
| H2S in Water (me/L): o ... R | Manganese (Mn): R Bromine(Br): e

Tot. SuspendedSolids(mg/L) Aluminum (Al) 0.04 Silica (SiO2) 15.51
[ Corrosivity(Langliersat.indx) R | Lhium L), B Colclum Carbonate (Cac0s): ... B
---------------------------------- Boron (B) 3.05 Phosphates (PO4) 1.50

Alkalinity: L it it T T T T e N e " T e e

Silicon (Si): 7.25 Oxygen (02):
Notes:
(PTB = Pounds per Thousand Barrels)

Calcium Barium Sulfate Iron Iron Gypsum Celestite Zinc

| Carbonate Sulfide Carbonate CasS04-2H20 SrSo4 Sulfide
200.00 200.00 0.62 26.38 0.21 297 0.00 0.000 2.01 54.73 0.00 0.00 0.00 0.00 0.00 0.00
183.00 179.00 0.50 20,911 - 0.25 3.42 0.00 0.00 1.89 53.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
167.00 159.00 0.38 15.78 0.30 4.00, 0.00 0.00 1.77 51.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
150.00 138.00 0.28 11.13  0.36 468 0.00 0.00 1.65 49.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
133.00 118.00 0.18 6.99 0.44 5.46 0.00 0.000 1.53 47.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117.00 97.00 0.09 8:364-0.53 6.32 0.00 0.00 1.40 4450 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100.00 77.00 0.01 0.26  0.65 7.24 0.00 0.000 1.28 41.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
83.00 56.00 0.00 0.00 0.78 8.19 0.00 0.00 1.15 38.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
67.00 36.00 0.00 0.00 0.95 9.14 0.00 0.00 1.03 34,97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50.00 15.00 0.00 0.00 1.14 10.06  0.00 0.00 0.93 32.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Multi-Chem. Analytical Laboratory m u |t ' L C h e me

1553 East Highway 40
Vernal, UT 84078 A HALLIBURTON SERVICE

Water Analysis Report
Hemihydrate Anhydrate Calcium Zinc Lead Mg CaMg Fe
.5H20 CasSoO4 Fluoride Carbonate Sulfide Silicate Silicate Silicate

HEE 8 @ B E

200.00 200.00 0.00 0.00 0.00 0.00 0.00 0.08 0.11' 0.00 0.00 0.28 1.62 0.00 0.00 7.49 34.44
183.00 179.00 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 6.78 33.06
167.00 159.00 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 6.09 31.01
150.00 138.00 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 5.41 28.37
133.00 118.00 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 4.75 25.32
117.00 97.00 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 0.00 411 22.00
100.00 77.00 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 0.000 3.50 18.62

83.00 56.00 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 0.00 293 1535

67.00 36.00 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 0.00 241 12.41

50.00 15.00 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 2.06 10.45

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

These scales have positive scaling potential under final temperature and pressure: Barium Sulfate Iron Carbonate Fe Silicate
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Multi-Chem Analytical Laboratory m u It i_ C h e me

1553 East Highway 40
Vernal, UT 84078 A HALLIBURTON SERVICE

Water Analysis Report

Zinc Carbonate
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Multi-Chem Analytical Laboratory

1553 East Highway 40
Vernal, UT 84078

Units of Measurement: Standard

multi-chem’

A HALLIBURTON SERVICE

Water Analysis Report

Production Company: DJR Operating, LLC

Well Name:

Sample Point: SEPARATOR
Sample Date: 4/9/2019
Sample ID: WA-385478

LYBROOK 035-2308-01H/02H

Craig Smith
Amanda Harvey

Sales Rep:
Lab Tech:

Scaling potential predicted using ScaleSoftPitzer from
Brine Chemistry Consortium (Rice University)

Sample Specifics

Analysis @ Properties in Sample Specifics

[ TestOate: . .....00nE SMESIERR | Cations ... ool o . Anions ... mo/l .
| System Temperature 1 (°F): | C8 0 L e S0 Sodium (Na): ... 13492.45 Chloride (Cl): .. ...... 21500.00
| System Pressure 1 (psip): B 3| |Potassium (K): o eeeeoo. B0 Sulfate(SO4): o eeeeier e
 System Temperature 2 (°F): o 2001 Magnesium (Me): _____________..... 86.95 Bicarbonate (HCOs): .. eoeiioiecnees 335.50)
| System Pressure 2 (psig): | B 001 | Calcium (Ca): _ . _.........32389 Carbonate(CO3): .. .liiiiieeceeaee-l
| Calculated Density (g/ml): | B = 1.0218) ) strontium (Sr): . __......... 89.20 Hydroxide(HO): .. iiiiiiiiaa-
O i 7:30) [Barum (Ba): o eeeeeena. ERRR AceticAdd(CHICOO) .. it
| Calculated TOS (me/L): | EEEtSeMERR] | ron (Fe): i miiieeans 13.86 PropionicAcd (C2HSCOO) | . .. ... .......
[ COzinGasl%): . ... .l | ZNC@N): o eimaeacecanan @10 ButanoicAdd (CsHiCOO) . __Siiis ol cil ]
| Dissolved COz(mg/th: U | Lead (PD): el 0.00 _Isobutyric Acid ((CHs)2CHCOO) .
[ HasinGas(%e): . . B el | AmmoniaNHs:  _____Slesee ol Fluoride(F): ... o
| H2S in Water (mg/L): 0o T B | Manganese(Mn): il o B Bromine (Br): el
Tot. SuspendedSolids(mg/L): Aluminum (Al): 0.05 Silica (Si02): 32.26
Cononmilanglesstman T | | coumGonate(cacon: | B
.................................. Boron (B): 5.64 Phosphates (POa): 0.98
Alkalinity: [ o e, T T T e e e S Jum e (o e s e
Silicon (Si): 15.08 Oxygen (O2):
Notes:
(PTB = Pounds per Thousand Barrels)
Calcium Barium Sulfate Iron Iron Gypsum Celestite Halite Zinc
Carbonate Sulfide Carbonate CaS04-2H20 SrS04 NacCl Sulfide
T I I R R B R N o R R B T B
200.00 200.00 0.87 30.69 0.00 0.00 0.00 0.00 1.38 9.34, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
183.00 179.00 0.76 26.00 0.00 0.00 0.00 0.00 1.29 9.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
167.00 159.00 0.66 21.66. 0.00 0.00 0.00 0.00 1.18 8.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
150.00 138.00 0.57 17.81  0.00 0.00 0.00 0.00 1.08 857 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
133.00 118.00 0.48 14.40 0.00 0.00, 0.00 0.00 0.97 8.16 0.00 0.000 0.00 0.00, 0.00 0.00 0.00 0.00
117.00 97.00 0.40 11.44 0.00 0.00 0.00 0.00 0.86 7.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100.00 77.00 0.33 8.93 0.00 0.00 0.00 0.00 0.74 7.00 0.00 0.000 0.00 0.00 0.00 0.00 0.00 0.00
83.00 56.00 0.27 6.86 0.00 0.00 0.00 0.00 0.62 6.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
67.00 36.00 0.21 5.24 0.00 0.00 0.00 0.00 0.51 532 0.00 0.00 0.00 0.00 0.00 0.00' 0.00 0.00
50.00 15.00 0.18 441 0.00 0.00 0.00 0.00 0.41 4.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Multi-Chem Analytical Laboratory

1553 East Highway 40
Vernal, UT 84078

multi-chem’

A HALLIBURTON SERVICE

Water Analysis Report

Hemihydrate

CaS04~0.5H20 CasSO4

Temp
(°F)

200.00 200.00 0.00 0.00 0.00
183.00 179.00 0.00 0.00 0.00
167.00 159.00 0.00 0.00 0.00
150.00 138.00 0.00 0.00 0.00
133.00 118.00 0.00 0.00 0.00
117.00 97.00 0.00 0.00 0.00
100.00 77.00 0.00 0.00 0.00

83.00 56.00 0.00 0.00 0.00

67.00 36.00 0.00 0.00 0.00

50.00 15.00 0.00 0.00 0.00

Anhydrate

Calcium
Fluoride

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 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Zinc

Carbonate

B | s
|

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

Lead
Sulfide

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

:
Silicate Silicate Silicate
PTB
2.73 13.64 161 891 712 10.52
1.90 847 112 5.604 " 6.51 10.34
1.06 420 0.62 280 5091 10.07
0.22 0.81 0.12 0:55} =531 9.67
0.00 0.00, 0.00 0.00 4.72 9.11
0.00 0.00 0.00 0.00 4.14 8.37
0.00 0.00 0.00 0.00 3.57 7.48
0.00 0.00 0.00 0.00 3.04 6.48
0.00 0.00 0.00 0.00 255 5.48
0.00 0.00 0.00 0.00 221 4.76

These scales have positive scaling potential under initial temperature and pressure: Calcium Carbonate Iron Carbonate Mg Silicate Ca Mg Silicate Fe

Silicate

These scales have positive scaling potential under final temperature and pressure: Calcium Carbonate Iron Carbonate Fe Silicate
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Saturation Index

Saturation Index

Iron Carbonate
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Multi-Chem Analytical Laboratory m u It i = C h e me

1553 East Highway 40
Vernal, UT 84078 A HALLIBURTON SERVICE

Water Analysis Report

Fe Silicate
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