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STATE OF
COLORADO

FW: Lone Pine Margaret Spaulding Analytical Results, Tables, and Figures

James Hix <jhix@olssonassociates.com> Thu, Aug 29, 2013 at 1:53 PM
To: "Fischer, Alex (Alex.Fischer@state.co.us)" <Alex.Fischer@state.co.us>

Alex,

| wanted to get this data put together and sent to you before calling you back. Attached are the laboratory
analytical results from Accutest for the soil confirmation samples that | collected, and also the results for the
background soil samples and the excavation soil samples. | have also included tables and figures showing the
results and comparing them to the COGCC Table 910-1 Concentration Lewvels. A table with the TP Environmental
results from Trace Analysis in Lubbock, Texas is also attached.

The results show that the diesel range organics (DRO) concentrations for the samples that Olsson collected from
the treated stockpile are all above 500 mg/kg, and that benzo(a)pyrene is abowe its concentration level of 0.022
mg/kg. The other PAH compounds were either not detected or were below the COGCC Table 910-1
concentration level for that compound. Concentrations of BTEX were not detected, or were below the T 910-1
level, as were gasoline range organic (GRO) concentrations.

Arsenic was the only inorganic parameter that exceeded the COGCC T 910-1 concentration level of 0.39 mg/kg,
but arsenic levels were higher in the three background soil samples than they were in the eight stockpile soil
samples.

I am also going to forward the email messages from Trace Analysis and from Accutest regarding the DRO
results. | confirmed with Summit Scientific laboratory that EPA modified Method 8015 B is an earlier version of
the method than 8015D, but it doesn’t change how the test is performed or reported. Summit Scientific said that
8015 B came out before national environmental laboratory accreditation conference (NELAC) in November 2006.
Both Trace Analysis and Accutest indicate that there is a wide variation in the DRO results from one laboratory to
another. Variation can come from sampling, the extraction methods, and the laboratory instrumentation.

James

James W. Hix, PG| Olsson Associates
4690 Table Mountain Drive, Suite 200 | Golden, CO 80403 | jhix@olssonassociates.com

TEL 303.237.2072 | DIR 303.374.3139 | CELL 303.589.1572 | FAX 303.237.2659
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TABLE 1

CM Production LLC
Lone Pine Oil Field - Stockpile Confirmation Soil Samples

Total
GRO DRO | Benzene | Toluene | Ethylbenzene | Xylenes
Sample ID Date (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) {mg/Kg) (mg/Kg)
COGCC 9101 500 500 0.17 85 100 175
CMLP-TSP1 |7/17/2013 97.5 4800 < 0.062 <0.12 <0.12 <0.25
CMLP-TSP2 |8/15/2013 56.9 4810 < 0.062 <0.12 <0.12 <0.25
CMLP-TSP3 |8/15/2013 215 7120 < 0.058 <0.12 0.0676 J 0.215 J
CMLP-TSP4 |8/15/2013 127 4980 < 0.063 <0.13 0.758 J <0.25
CMLP-TSP5 | 8/15/2013 30.5 5560 < 0.061 <0.12 <012 <0.24
CMLP-TSP6 |8/15/2013 56.2 6910 < 0.068 <0.14 <0.14 <0.27
CMLP-TSP7 |8/15/2013 306 6330 < 0.060 <0.12 0.112 J <0.24
CMLP-TSP8 | 8/15/2013 85.2 4050 < 0.059 <0.12 0.0285 J <0.24
Notes:
COGCC 910-1:  Colorado Oil and Gas Conservation Commission Table 910-1 Concentration Levels
mg/Kg: milligrams per Kilogram
GRO: Gasoline Range Organics by EPA Method 8260B
DRO: Diesel Range Organics by EPA Method 8015B
BTEX: Benzene, Toluene, Ethylbenzene, and Xylenes by EPA Method 8260B

<

J:

: Analyte was not detected at or above the laboratory reporting limit

Estimated value above the laboratory method detection limit (MDL) and reporting limit (RL)
Values in bold exceed the COGCC Table 910-1 Concentration Level of 500 mg/Kg DRO.




TABLE 2

CM Production LLC
Lone Pine Field - Polycyclic Aromatic Hydrocarbon Confirmation Soil Sample Results

Indeno

Acenaphthene | Antracene Benzo(a) Benzo(b) Benzo(k) Benzo(a) Chrysene Dibenzofa,h) Fluoranthene | Fluorene { (1,2,3-cd) | Naphthalene | Pyrene

Sample ID Date (mg/Kg) (mg/Kg) anthracene | fluoranthene | fluoranthene pyrene (mg/Ka) anthracene (mg/Kg) (ma/Kg) | pyrene (mg/Kg) (mg/Kg)
(mgiKg) (mg/Kg) (mg/Kg) | (mg/Kg) (mg/Kg) (mg/Kg)

COGCC 910-1 1000 1000 0.22 0.22 22 0.022 22 0.022 1000 1000 0.22 23 1000
CMLP-TSP1 7/17/2013 < 0.038 < 0.038 <0.038 < 0.038 0.186 0.467 0.94 < 0.038 <0.038 0.632 <0.038 0.0825 0.426
CMLP-TSP2 | 8/15/2013 <0.13 <0.13 <0.13 <0.13 0.437 1.31 1.95 < 0.13 <0.13 <0.13 <0.13 <0.18 1.18
CMLP-TSP3 | 8/15/2013 <0.14 <0.14 <0.14 <0.14 0.528 1.29 2.44 <0.14 <0.14 0.987 <0.14 <0.19 1.42
CMLP-TSP4 | 8/15/2013 <0.13 <0.13 <0.13 <0.13 0.462 1.21 2.13 <0.13 <0.13 0.876 <0.13 0.329 1.29
CMLP-TSP5 | 8/15/2013 <0.11 <0.11 <0.11 <0.11 0.494 1.36 1.94 <0.11 <0.11 < 0.11 <0.11 <0.16 1.25
CMLP-TSP6 | 8/15/2013 < 0.099 < 0.099 < 0.099 < 0.099 0.349 0.908 1.56 0.0575J < 0.099 0.474 < 0.099 0.208 0.934
CMLP-TSP7 | 8/15/2013 <0.13 <0.13 <0.13 <0.13 0.438 113 2.19 <0.13 <0.13 1.97 <0.13 0.671 1.32
CMLP-TSP8 | 8/15/2013 <0.091 < 0.091 <0.091 < 0.091 0.432 117 2.07 < 0.091 <0.091 1.15 < 0.091 0.345 1.19

Notes:
COGCC 910-1:  Colorado Oil and Gas Conservation Commission Table 910-1 Concentration Levels

mg/Kg: milligrams per Kilogram

<: Analyte was not detected at or above the laboratory reporting limit

J: Estimated value above the laboratory method detection limit (MDL) and reporting limit (RL)
Values in bold exceed the COGCC Table 910-1 Concentration Level for Benzo{a)pyrene of 0.022 mg/Kg. Benzo(a) pyrene is a member of a class of compounds known as polycyclic aromatic hydrocarbons (PAHs), also known as
semi-volatile organic compounds, that occur as complex mixtures and not as single compounds. According to the US EPA, benzo(a)pyrene along with other PAHs is a suspected human carcinogen. It is bioaccumulative,
does not break down easily in the environment, and the primary exposure pathway is through inhalation. Benzo{a)pyrene is found in tar and asphalt, tires, and combustion of diese! by on-road vehicles.




TABLE 3

CM Production LLC
Lone Pine Fleld - Confirmation Soll S. Inorganic Compound Resul
Arsenic | Barlum | Boron { Cadmium | Chromium Hexavalent | Trivalent Copper | Lead |Mercury| Nickel |Seienium| Silver Zinc Specific pH Calcium | Magnesium | Sodium
Sampie ID Date (mgiKg) | (maiKg) | (mgika) | (maikg) (mg/Kg} Chromium | Chromium (mgiKg) | img/kg) | (mamg) | (maix (mg/k malk mg/K Conductance o K K K SAR
9/Kg) | (mg/Kg g 9 9. (mgiKg) | (mgiKg) 9 9} | (mg/Kg 9) 9) | (mgiKa) | (ma/Ka) | (o osiem) | (Su) [ (meiKa} | (mg/Kg) | (mgiKg)
COGCC 910-1 0.39 15;000 2" 70 NA 23 120,000 3,100 400 23_ 1,600 390 330 2%)0 i >6<9 NA NA NA <12
CMLP-BG1 7/17/2013 8.4 98.4 <52 <1.0 7.9 <5 7.9 9.5 7.6 < 0.085 59 <52 <3.1 44.5 0.238 7.08 22 4.16 10.5 0.538
CMLP-BG2 7/17/2013 5.2 136 <5.2 1.2 13.3 <10 <11 17.3 13.6 < 0.085 9.3 <5.2 <31 65.2 0.196 6.06 23.9 4.47 8.16 0.402
CMLP-BG3 717/2013 7.8 86.6 <30 <0.59 9.3 <1 9.3 10.3 7.2 < 0.098 6.8 <3.0 <18 366 0.146 7.00 13.9 279 7.40 0.473
CMLP-TSP1 | 7117/2013 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
CMLP-TSP2 | 8/15/2013 3.5 257 <586 <11 14.9 <1 14.9 173 204 < 0.094 11.7 < 5.6 <34 420 0.59 8.95 35.5 526 64.1 2.65
CMLP-TSP3 3/15/201 .8 268 <54 <11 8.7 <1 8.7 17.7 8.6 < 0.091 10. <54 <3.2 579 0.362 .64 22.6 3.36 39.7 206
CMLP-TSP4 3/15/201 .7 225 < 5. <11 12.5 <1 12.5 16.2 11.4 < 0.096 10. <5, <34 354 0.429 .87 246 3.64 58.5 291
CMLP-TSP5 3/15/201 .3 285 < 5. <11 12.8 <1 12.8 149 11.4 < 0.094 10.. < 5. <3 93 0.555 .57 42.6 7.23 59 22
CMLP-TSP8 3/15/201 .5 210 <5, <12 13.2 <1 13.2 16.2 12.1 < 0.098 11.1 <5. < 3. 380 0.596 .72 36.7 5.88 65.5 2.65
CMLP-TSP7 | 8152013 4.1 216 <54 <1.1 14.3 <1 14.3 238 18.1 < 0.092 12 <54 < 3. 301 0.58 8.76 27.2 5.18 80.3 3.7
CMLP-TSP8 | 8/15/2013 4.2 303 <54 <11 14.4 <1 14.4 178 16.6 < 0.093 12.2 <54 <33 228 0.859 8.7 458 8.15 78.4 2.8
Notes:
COGCC 810-1.  Colorado Oif and Gas Conservation C Table 810-1 C Levels

mg/Kg: milligrams per Kilogram
< : Analyte was not detected at or above the laboratory reporting kimit
NA: Not Applicable - The COGCC Table 910-1 does not have listed concentration levels for totat chwvomium, calcium, magnesium, or sodism.

NS: Not Sampled (Sample CMLP-TSP1 was a split sample with TP Environmentaf's soil sample SP-1 collected on 07/17/13 sent to Trace Analysis, Inc. in Lubbock, Texas).

Specific Conductance: Measure of the salinity or metals in the soll and the abilty to conduct
mmhosicm: Mikimohs per

H the three

soil

(

of specific
pH: Standard units for measuring the pH of the sod
SAR: Sodium Adsorption Ratic - a ratio of sodium as compared to calcium and magnesium in the soil.
J: Estimated value above the laboratory method detection limit (MDL ) and reporting limit (RL)
Values in bold exceed the COGCC Tabie 810-1 Concentration Level for Arsenic of 0 30 mg/Kg

T fore, arsenic is

The pH resuits, calcium, magnesium, sodium, and SAR are likely affected by the TP

y ing and does not appear to be an issue
The COGCC Table 910-1 Boron concentration level is based on "Hot Water Soluable™ boron reported in milligrams per liter rather than milligrams per ki

from the east and south of the water

by

ponds from

the

of the soil

soils shows that natwal

(EC) in the soi.

arsenic

as rep

by the

Inc.

P

to natuwal

calcium, magnesium, and sodium are common soil constituents and the COGCC does not have concentration levels for these elements.

are higher than concentrations in the treated soil stockpile

y. Boron was not detected at or above tha laboratory reporting limits.

the pH and SAR values do not exceed ths COGCC Tabla 810-1 concantration lavels




TABLE 4

CM Production LLC
Lone Pine Oil Field - Stockpile Confirmation Soil Samples

Total
GRO DRO ORO | Benzene| Toluene | Ethylbenzene | Xylenes
Sample ID Date (mg/Kg) | (mg/Kg) | (mg/kg) | (mg/Kg) | (mg/Kg) (mg/Kg) (mg/Kg)
COGCC 910-1 500 500 500 0.17 85 100 175
CMLP-EX-E @24 7/17/2013 40.8 6040 3910 NS NS NS NS
CMLP-EX-N @24' 7/17/2013 26.8 2960 2410 NS NS NS NS
CMLP-EX-NW @ 24' 7/17/2013 <15 241 469 NS NS NS NS
CMLP-EX-SW @ 24' 7/17/2013 <11 <71 10.5 J NS NS NS NS
CMLP-EX6 8/15/2013 <11 111 NS NS NS NS NS
CMLP-EX7 8/15/2013 <11 1280 NS NS NS NS NS

Notes:

COGCC 910-1: Colorado Oil and Gas Conservation Commission Table 910-1 Concentration Levels
mg/Kg: milligrams per Kilogram
GRO: Gasoline Range Organics by EPA Method 8260B (C6-C10)
DRO: Diesel Range Organics by EPA Method 8015B
ORO: Oil Range Organics by EPA Method 80158
BTEX: Benzene, Toluene, Ethyibenzene, and Xylenes by EPA Method 8260B

(C10-C28)

(C28-C40)

<: Analyte was not detected at or above the laboratory reporting limit
J: Estimated value above the laboratory method detection limit (MDL) and reporting limit (RL)
NS: Not Sampled

Values in bold exceed the COGCC Table 910-1 Concentration Level of 500 mg/Kg DRO and ORO.
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Page 1 of 1

TABLE 1
SUMMARY OF SOILANALYTICAL DATA
CM PRODUCTION, LLC
LONE PINE SOIL REMEDIATION SITE
NEAR WALDEN, COLORADO
Concentration (mg/kg) _
Sample Date TPH
Samplc Location Depth | qompled | Benzene | Toluene bE"'y]' Xylenes ;1‘_’:;( TPH-GRO|TPH-DRO| Total TPR
(fbgs) enzene ceciz |>cizc8|  cocas
Colorado Oil & Gas Conservatien Commission 017 85 100 175 N/A NA N/A 500
Cleanup Levels
'7‘relted CLomposite Soil Samples
SP-1 - 07/17/13 0.0200 <0.0200 20.0200 ~0.0200 <0.0200 24.1 1,160 1,184
SP-2 - 07/18/13 -10.0200 0.0200 20.0200 0.0200 -1.0200 --20.0 226 226
SP-3 - 07/18/13 10.0200 <0.0200 :0.0200 20,0200 10,0200 ~20.0 2780 2,780
SP-4 - 072213 ~:0.100 ~0.100 -<0.100 :0.100 -0.100 :20.0 310 310
SP-5 - 07/22’13 0.100 -0.100 <0.100 20.100 0.100 ~20.0 140 140
SP-6 - 07.2213 0.100 +:0.100 <0.100 :0.100 <0.100 <20.0 3,870 3,870
SP-7 - 07/22/13 0.100 0.100 0.100 0.100 ~0.100 -20.0 1,100 1,100
SP-8 S 07/22/13 '0.200 0200 -0.200 :0.200 '0.200 40.0 212 212
_SP9 - 07/2213 0.100 “0.100 0.100 0.100 0.100 200 4,260 4,260
SP-10 - 07,28/13 ~0.100 0,100 <().100 -20.100 10.100 25.1 399 424
SP-11 - 07:28/13 70,100 0.100 0.100 <0.100 -20.100 49.6 123 173
SP-12 - 07:28/13 °0.100 <0.100 20,100 0.472 0472 20.0 3,660 3,660
SP-13 - 07/28/13 <0.100 ~0.100 0.100 0100 -10.100 ~20.0 3.000 3,000
SP-i14 - 07/28/13 0.100 0.100 20,100 0.100 ~20.100 -20.0 2,500 2,500
SP-15 - 07/28/13 0.100 -10.100 <0.100 10.100 <0.100 20.0 1,680 1,680
SP-16 - 07/28/13 *0,100 *0,100 <0.100 0,100 <0.100 32.4 1,090 1,122
SP-17 - 07/2813 :0.100 <10.100 :0.100 :0.100 ‘0.100 344 154 188
15t Re-Treat Composite Sofl Samples
SP-1B - 07/28/13 -:0.100 <0.100 :0.100 *0.100 0.100 26.6 1,180 1,207
SP-3B - 072813 “0.100 <0.100 0,100 <0.100 <0.100 45.0 1,550 1,595
SP-6B - 07/28°13 <0.100 -10.100 -:0.100 <0.100 20.100 24.7 3,060 3,085
SP-7B - 07/28/13 ~0.100 <0.100 0.100 0.100 “0.100 <20.0 104 104
SP-9B - 07/28/13 <0.100 :0.100 ~0.100 0.100 20.100 -20.0 66.8 67
SP-12B - 08/04/13 :0.0400 0.0400 10.0400 0.400 0.400 30.1 278 308
SP-13B - 08/04/13 10.0400 -10.0400 *0.0400 <0.0400 ~0.0400 54.1 178 232
SP-14B - 08/04/13 20,0400 +0.0400 -0.0400 -70.0400 -0.0400 46.3 321 367
SP-15B - 08/04/13 +20.0400 0.0400 *0.0400 0.0400 10,0400 27.7 154 182
SP-16B - 08'04/13 -:0.0400 <0.0400 00400 ~().0400 -20.0400 25.6 1,980 2,006
2nd Re-Treat Composite Soil Samples
SP-1C - 08/04/13 10,0400 "0.0400 '0.0400 -0.0400 :0.0400 65.8 261 327
SP-3C - 08/04,13 10,0400 <0.0400 -0.0400 0.0694 0.0694 20.0 3,070 3,070
SP-6C - 08/04/13 -0.0400 0.0400 <0.0400 <0.0400 0.0400 29.3 202 231
SP-16C - 08/08/13 -0.100 0.100 -0.100 0.100 -~0.100 20.0 314 314
3rd Re-Treat Composite Soil Samples
SP-3D - 08/08/13 <0.100 <0.100 0.100 20.100 <0.100 20.0 132 132

Notes:

1. BTEX = Benzmne, toluenc, cihlybhenzence and x;lenes: enaly /rd by EPA Mcthod 80238
2. TPH = Total Patrolenm Hydrocarbone: anatyzed by EPA Methnd 80151

3. N A = Not Applicable.

4. Bold rewalts indicale deteciabie concentrativn: and shadod roaults isdicated concenimtionm that cxcced applicable category cleanup level:,
5. Scil analy zed by TraceAnaly sis 1n Lubbock, TX

6 fbga = Feel below ground surface.






