
Module 1 Lesson 5 – Conducting Undesirable Event Inspections 
 

EXERCISE 3 – Reviewing Sample Results 
 

Scenario: 

• The operator had oil leak from a tank located on the well site.  It was reported timely, but now 

we are at the point of confirmation soil sampling.  The operator excavated a 6-foot-deep pit 

where the tank was located.  The operator collected a composite sample from the pit bottom 

and 8 other composite samples from the pit walls (2 composite samples per wall).  Each wall had 

two composite samples collected (above 3 feet deep and below 3 feet deep).  The lab report for 

these samples and a sample map was submit to the BLM through a Sundry Notice – Subsequent 

Report.        

Instructions:   

• Read and review the sample map. 

• Read and review the lab report for the oil spill.   

• Compare the results to the state standards at Table 910-1 (last page). 

• Determine if any compounds are higher the state standards. 

• Determine what the operator should do based on these samples. 

 

Exercise Documents: 

• Sample Map (1 pp) 

• Lab Report (14 pp) 

• State Standards (1 pp) 

 



 





Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

Ruic Engineering LLC

Ute80-15 

1611797-001 Matrix: SOIL

Analytical Report 

Lab Order I 61 I 797 

Date Reported: 12/20/2016 

Client Sample ID: SS1 (Pit Bottom) 

Collection Date: 11/15120 I 6 9:30:00 AM 

Received Date: 11/1612016 8:00:00 AM 

Analyses Result PQL Qunl Units DF Date Analyzed Batch 

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO} 350 
Motor Oil Range Organics (MRO) ND 

Surr: DNOP 75.1 

EPA METHOD 80150: GASOLINE RANGE 

Gasollne Range Organics (GROJ 330 
Sur,: 8F8 341 

EPA METHOD 8021B: VOLATILES 

Benzene ND 
Toluene 0.92 
Elhy1benzene 1.2 
Xylenes. Total 14 

Surr; 4•8romoffuorobenzene 125 

9.7 mg/Kg 
48 mg/Kg 

70-130 %Rec 

24 mg/Kg 
68.3-144 s %Rec 

0.24 mg/Kg 
0.24 mg/Kg 
0.24 mg/Kg 
0.47 mg/Kg 

80-120 s %Rec 

Analyst JME 

11/1812016 3:30:24 PM 28696 
1 11/1812016 3:30:24 PM 28696 

1111812016 3:30:24 PM 28696 

Analyst NSB 

5 11/17120166:15:39PM 28715 
S 1111712016 8:15:39 PM 28715 

5 

5 

5 

5 

5 

Analyst NSB 

1111712016 6'15:39 PM 28715 
1111712016 6:15:39 PM 28715 
11117/2016 6:15:39 PM 28715 
11/1712016 6:15:39 PM 28715 
1111712016 6:15:39 PM 28715 

Refer 10 the QC Summary report and sample login checklist for nagged QC data and preservation information. 

Qu11linu1,: Value c.xcecds Mnx,mum Contamm11n1 U\•el 
D Sample Diluted Due lO Matrix 
H Holding times for prq>w--dllon or ana.lysis excct-ded 

ND Not Ot1cc1cd a11hl:' Repgning Llmil 

R RPO outside accepted r�·ery I units 
s % RCCO\'try outside of range due co diluuon or ma true 

fl 
E 

p 
RL 

w 

An1111ytc de1cc1cd in lhe aS$0C1atcd Method Otank 

Value above qu3lltiU.ttion mngc 
Anal)1C dctc.,'ltd below quan111a11on limits 

Page I of22 
Sample pl I Not In RMgc 
Rcponmg lktec11on L1mh 
Sample container temperature is out of lfmi1 as spo:ificd 



Hall Environmental Analysis Laboratory, Tnc. 

CLIENT: Rule Engineering LLC 

Project: Ute 80• I 5

Lob ID: 1611797-002 Mutrix: SOIL 

Analytical Report 

lab Order 1611797 

Dale Reported: 12/201201(, 

Client Sample I 0: SS2 (West Wall; 3-6 ft.) 

Collection Date: 11/15/2016 9:45:00 AM 

Received Oatc: 11/16/2016 8:00:00 AM 

Analyses Result PQL Qual Units OF Date Analyzed Batch 

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst JME 

Diesel Range Organics (ORO) 620 9.6 mg/l<g 
Mato, Oil Range Organics (MRO) ND 48 mg/l<g 

Surr: DNOP 76.8 70-1 30 %Rec 

11/1812016 3:57:21 PM 28696 
1 11 /1812016 3:57:21 PM 28696 
t 11/1812016 3:57:21 PM 28696 

EPA METHOD 80150: GASOLINE RANGE Analyst NSB 

Gas01,ne Range Organics (GRO) 630 49 mg/l<g 
Surr. BFB 285 66.3-144 s %Rec 

10 11 /17 /20166:39:11 PM 28715 
10 11/17/20166: 39:11 PM 28715 

EPA METHOD 8021B: VOLATILES Analyst NSB 

Benzene NO 0.24 mg/Kg 10 11/17/2016 6:39:11 PM 28715 

TOiuene 2.9 0.49 mg/l<g 
Ethyl benzene 2.2 0.49 mg/l<g 
Xylenes. Total 35 0.97 mg/l<g 

SutT': 4-Smmofluoroben.z.ene 125 80-120 s %Rec 

10 11/17120166:39:11 PM 28715 
10 11/17/2016 6:39:11 PM 28715 
10 11117/20166:39:11 PM 28715 
10 11117/20166: 39:11 PM 28715 

Refer to the QC Summary repon and sample login checklist for Oagged QC data and preservation information. 

Ou11lilitr$: Value exceeds Maximum Contaminan1 Lc,ct 

D Samplt Diluted Due lO Mauix 

II flolding times (or preparoltOO or anal)'s1s ('J(.cced-td 
NO Not Dctcc1cd n1 Lh� Rcparung Limn 

R RPI) out:ude ac«ptcd rCCO\'Ct)' lum1s 

s % Recovery outSKlt of nmgc dur 10 d1lutJOn 01 rrunrix 

II 

E 

r 

RL 

\V 

An:il)1C dt.'1.ctlcd in the-o.s:sociatcd Method Olank 

Valu, 11bo,-c quan1tt1ul0n rungc 

Anal)'U� dclcdcd below qu:immuion htmts Page 2 of22
Sample pH Not ln Range: 

k.epor1ing Dtll"CIIOO l..imtl 

Sample conU:1.1ncr 1cmpcmturc 1s OUl ofUm11 as specified 



Hall Environmental Analysis Laboratory, lnc. 

CLIENT: 

Project: 

Lab ID: 

Rule Engineering LLC 

Ute 80-15 

1611797-003 Matrix: SOIL 

Analytical Report 

Lab Order 1611797 

Dm< Reported: 12110/2016 

Client Sample ID: SS3 (North Wall; 3-6 ft.) 
Collection Date: 11/15/2016 10:00:00 AM 

Received Date: 11116/2016 8:00:00 AM 

Analyses Result PQL Qunl Units OF Date Analy-,ed Batch 

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 3000 
Motor OIi Range OrgMics (MROJ ND 

Surr. DNOP 0 

EPA METHOD 80150: GASOLINE RANGE 

Gasoline Range Organtcs (GRO) 3000 

Surr. BFB 147 

EPA METHOD 80218: VOLATILES 

Benzene ND 

T�uene 55 
Elhylbenzene 18 
Xylenes, Total 250 

Surr: +.Bromofluorobenzene 116 

93 
470 

70-130 s 

490 
68.3-144 s 

2.4 
4.9 
4,9 
9.8 

80-120 

mg/Kg 
mg/Kg 
%Rec 

mg/Kg 
%Rec 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
%Rec 

Analyst TOM 

10 11122/2016 2:15:04 PM 28696 
10 11/22/2016 2:15:04 PM 286116 
10 1112212018 2:15:04 PM 28696 

Analyst NSB 

100 1111712016 7:02:41 PM 28715 
100 11/1712016 7:02:41 PM 28715

Analyst NSB 

100 11/1712016 7:02:41 PM 28715 
100 11/1712016 7:02:41 PM 28715 
100 11/1712016 7:02:41 PM 28715 
100 11/1712016 7:02:41 PM 28715 
100 11/1712016 7:02:41 PM 28715 

Refer to the QC Summary repon and sample login checklist for flagged QC da1a and preservation infom1ation. 

QuaUfitrs: Vo.luc t'.Xcceds Moximum Contwmnan1 Level 

D Sample 011ulcd t)ut' to Matnx 

H Uokting umcs ro, prcp.i.rutW)n or onal>�is cxcttded 

l'ID Not O<tecttd U.l lhc Rcponing Limil 

R RPD outside 0ttt'pled tCCO\'Cf)' ltmits 

s ,,, RccovCI)' outside ol"rangc due to dilution or mninx 

8 

E 

I' 

RL 

w 

Amslytt dtttcted m lhc 11SSOCi1ned Method Blank 

Vnluc above- quantitation range 

An.al)1edctcc1.cd bclowquant1taLion l1m1ts 
Page 3 of22 

Srunplc: pH N01 In Rm'lgc 

Rcpot1mg De1ce1'1on l.1m1l 

Sample con1a1ncr te:mpcratu� 1s out orlimit � specified 



Hall Environmental Analysis Laboratory, lnc. 

CLIENT: Rule Engineering LLC 

Projecl: Ute 80-15 

Lab ID: 1611797-005 Matrix: SOIL 

Analy1icnl Repon 

Lab Ortler 1611797 

Date Reported: 12/20/2016 

Client Sample ID: SS4 (East Wall; 3-6 ft.) 
Collection Once: I I/ 15/2016 I 0:30:00 AM 

Received Dnte: I I /16/2016 8:00:00 AM 

Analyses Result PQL Qual Unics OF Date Analyzed Batch 

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 270 
Motor Oil Range Organics (MRO) ND 

Surr. ONOP 70.5 

EPA METHOD 80150: GASOLINE RANGE 

Gasoline Range Organics (GRO) 250 
SulT:BFB 826 

EPA METHOD 80218: VOLATILES 

Benzene 0 087 

Toluene 2.3 
Ethylbenzene 1.0 
Xytenes, Total 15 

Surr; 44 Bromonvorobel'\Zene 177 

9.4 mg/Kg 
47 mg/Kg 

70.130 %Rec 

4.9 mg/Kg 
68.3-144 s %Rec 

0.025 mg/Kg 
0 049 mg/Kg 
0.049 mg/Kg 

0.99 mg/Kg 
80.120 $ %Rec 

1 

1 
10 

Analyst JME 

11/18120165:17:51 PM 28696 
11/1812016 5:17:51 PM 28696 
11/18/2016 5:17:51 PM 28696 

Analyst NSB 

11/17/2018 7:49:39 PM 28715 
11/17/2016 7:49:39 PM 28715 

Analyst: NSB 

11117/2016 7:49:39 PM 28715 
11/17/2016 7:49:39 PM 28715 
11/17/2016 7:49:39 PM 28715 
11/1812016 8:26:34 PM 28715 
11/17/2016 7:49:39 PM 28715 

Refer to the QC Summary repor1 and sample login checklist for Oagged QC data and preservation infomiation. 

Qu1lifitrs: Vllluc exceeds MlL'umum Contam1nlln1 Le\'d 

D Sample Diluted Doc to M1urix 

H Holding umes ror prcJXt(ation or analysis cxc-eedcd 

ND Not Octeclt--d Ill the Reporting Limit 

R RPO outside acocptt'd reco.,,«y hm1ts 

s % RteO\'C'ry out�ide of range dvc to d1lu1100 or matrix 

II 

� 

I' 

RL 

w 

;\mdytc dc'lect«I in the associated Method Olank 

Val� above quan11uujon range 

Anal)« dc1ec1..-d below qu:ulli1111lo11 limilS 
Page 6 of 22 

Sampk pH Not In R11ng,: 

Reponmg Det«uon l .. ,mn 

Sample conuunc, 1empcrttture ls out of hmil iss specified 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab 10: 

Rule Engineering LLC 

Ute 80-15 

1611797-008 Matrix: SOIL 

Anal)1ical Repori 

Lab Order I 6117?7 

Dute Reported: 12/20/2016 

Client Snmple 10: SS5 l South Wall; 3-6 ft.) 
Collection Date: 11/15/201611:15:00AM 

Received Date: 11/16/2016 8:00:00 AM 

Analyses Result PQL Qua I Units Of Date Analyud Batch 

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 310 
Motor OIi Range Organics (MRO) NO 

Surr. ONOP 72.2 

EPA METHOD 80150: GASOLINE RANGE 

Gasoline Range Organics (GROJ 410 
Surr. BFB 195 

EPA METHOD 8021B: VOLATILES 

Beru:ene NO 
Toluene 4.0 
Ethylbenzene 1.8 
Xylenes. Total 28 

Surr. 4-Bromofluotobenzene 119 

9.8 
49 

70-130 

47 

63.3-144 s 

0.24 
0.47 
0.47 
0.95 

80-120 

mg/Kg 
mg/Kg 
%Rec 

mg/Kg 
%Rec 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
%Rec 

Analyst: JME 

11/18/2016 6:38:06 PM 28696 
1111812016 6:38:06 PM 28696 
11/1812016 6:38:06 PM 28696 

Analyst: NSB 

10 11117/201610:10:36 PM 28715
10 11117/2016 10:10:36 PM 28715 

Analyst NSB 

10 111171201610:10:36 PM 28715 
10 11/17/201610:10:36 PM 28715 
10 11/17/201610:10:36 PM 28715 
10 111171201610:I0:36PM 28715 
10 111171201610:10:36 PM 28715 

Refer to the QC Summary report and sample login checklist for nagged QC darn and prescrvotion information. 

Qu11li0tn: Value cxettds Maximum Conltiminam I..C:\'CJ 0 ANtlyte dc-tl'!CLcd 1n the a.o:;soc.itucd Method Blank 

0 Sample D1lu1cd Due 10 Mtttn.x F Value above quantitatton range 

II Molding times for prcpani11on or una1ysLS tx«-eded Anlll),c d,1.,,l<d b<iowqunnti1a1ion lunllj>agc I I of 22
NO NO( lxteetl.'d at the Rcpor1mg Ltmn I' Sample pl I Noc In Range 

R RPO ouLSide accepted rtrovcry hnuts RL R(1Xlftmg lkltction L1m11 

s % fkco"cry outside of range due 10 d1tut1oi1 ot in3mx w Snmple conwma tcm()(raturc IS out of limit as specified 



Analytical Report 

Lob Order 1611797 

Hall Environmental Analysis Laboratory, Inc. Dute Repor1ed: 12/20/2016 

CLIENT: Rule Engineering LLC Clicnl Sample 10: SS6 (North Wall; 1-3 ft.) 
Projecl: Ute80-15 Collec1ion Date: 11/15/2016 10:15:00 AM 

Lab 10: 1611797-004 �1atrix: SOIL Received Date: 11/16/2016 8:00:00 AM 

Analyses Result PQL Qual Units OF Date Analyzed Batch 

SAR SOLUBLE CATIONS Analyst: MEO 

Sodium Adsorption Ratio 40 0 12/8/2016 29020 

RESISTIVITY AND EC SOIL Analyst LGT 

Conductivity 2630 1.00 vmhoslcm 12/1/2016 11:23:00 AM 28926 

EPA METHOD 7471: MERCURY Analyst JLF 

MerCIJIY ND 0.033 mg/Kg 11/3012016 3:08:59 PM 28907 

EPA METHOD 6010B: SOIL METALS Analyst: MED 

Arsenic NO 4.8 mg/Kg 2 11/30/201611:00:.23 AM 28886 

Barium 55 0.19 mg/Kg 2 11/30/201611:00:23 AM 28888 

C.dmium ND 0.19 mg/Kg 2 11/30/201611:00 :23 AM 28886 

Chromium 2.8 0.57 mg/Kg 2 11/30/201611:00:23AIA 28886 

Copper 14 0.57 mg/Kg 2 11/30/201611:00:23AM 28886 

lead 4.1 0.48 mg/Kg 2 11/30/2016 11:00:23 AM 28886 

Nloket 4.2 0. 96 mg/Kg 2 11/30/2016 11 :00:23 AM 28886 

Selenium ND 4.8 mg/Kg 2 11/3012016 11:00:23 AM 28886 

Sliver NO 0.48 m9/Kg 2 11/3012016 11:0023 AM 28886 

Zinc 33 4.8 mg/Kg 2 11/30/2016 11 :00:23 AM 28886 

EPA METHOO 8015M/D: DIESEL RANGE ORGANICS Analyst : TOM 

Diesel Range Organ
i

cs (ORO) 71 9.8 mg/Kg 1 11/21/2016 3:41 :23 PM 28696 

Motor Oil Range Organics (MRO) NO 49 mg/Kg 1112112016 3:41:23 PM 28696 

Surr. DNOP 88.2 70.1 30 %Rec 11/2112016 3:41:23 PM 28696 

EPA METHOD 80150: GASOLINE RANGE Analyst: NSB 

Gasotlne Range Organ!« (GRO) 46 4.7 mg/Kg 11/1712016 7:26:11 PM 28715 

Surr. BFB 221 68.3-144 s %Rec 11/17/2016 7:26:11 PM 28715 

EPA METHOD 8021B: VOLATILES Analyst NSB 

Benzene ND 0.024 mg/Kg 11/17/2016 7:26:11 PM 28715 

TOiuene 0.37 0.047 mg/Kg 11/17/2016 7:26:11 PM 28715

Elhylbenzene 0.17 0 .047 mg/Kg 11/1712016 7:28:11 PM 28715 

Xylenes, Total 2.8 0.094 mg/Kg 11/1712016 7:26:11 PM 28715 

Surr. 4-Bromonuorobenzene 118 8().120 %Rec 11/17/2018 7:26:11 PM 28715 

EPA METHOD 8270C: PAHS Analyst JDC 

Naphthalene 0.23 0.020 mg/Kg 11/2912016 4:43:05 PM 28780 

Acenaphlhene ND 0.020 mg/Kg 1112912016 4:43:05 PM 28780 

Ftuo<ene 0.020 0.020 mg/Kg 1112912016 4:43:05 PM 28780 

Anlhracene ND 0.020 mg/Kg 11/29/2016 4:43:05 PM 28780 

Fluoranthene NO 0.020 mg/Kg 11/29/2016 4:43:05 PM 28780 

Pyrene ND 0.020 mg/Kg 1 11129/2016 4:43:05 PM 28780 

Refer 10 the QC Summary repon and sample login checklist for flagged QC data and preservation infonnation. 

Quallfitn: Voluc c.\:Cecds Maxunum Contmnu'\tuu Level 
D Sample Ditutl-d Due to Matnx 
II I folding 1iine.s for prq>a111uon or 11n.1lyS1:t \!�cccdcd 

ND Not lx1cctcd ol lhe Reporting Um1t 
� RPO oulS1de accepted rccovc-r)' ltm11s 
s % Rcoovcry outsidt or range due to diluuon or matnx 

B 
E 

p 
RL 

w 

Analy1c de1cc1cd in the assoc1ah:d Melhod Blank 
V11lut above qW1n11umon mngc 
An�l)tede1ecitd bC'lowqUJn11ta11011 l imJU Page 4 of22
Srunplc pM NOi In Range 
Repomng 0.:tl."(tKln Limn 

Sample conmincr tcml)<'n1tutc ls out ofhm11 as spcc:1r.cd 



Analytical Report 

Lab Order I 611797 

Rall Environmental Analysis Laboratory, Inc. Date Reported: lln0/2016 

CLIENT: 

Project: 

Lab ID: 

Analyses 

Rule Engineering LLC 

Ute 80-15 

16 I 1797-004 

EPA METHOD 8270C: PAHS 

Benz(a)anthracene 

Ch,ysene 

Benzo(b)fluoranlhene 

Benzo(k)fluo,anthene 

Benzo(a)pyrene 

Olbenz(a,h)anlhracene 

lndeno(1,2,3-cd)pyrene 
Suir. Benzo(e)pyrene 

Surr: N•hexadecane 

SM4500-H+B: PH 

pH 

Matrix: SOIL 

Result PQL 

ND 0.020 

NO 0.020 

ND 0.020 

NO 0.020 

ND 0.020 

NO 0.020 

ND 0.020 

122 41.5-212 

104 40.7-181 

9.42 1.68 

Client Sample ID:  SS6 (cont.)

Qual 

Collection Date: 11115/2016 10:15:00 AM 

Received Date: I I /1612016 8:00:00 AM 

Units Of Date Analyzed Batch 

Analyst JDC 

mg/Kg 11/29/2016 4:43:05 PM 28780 

mg/Kg 11/2912016 4:◄3:05 PM 28780 

mg/Kg 11/2912016 4:43:05 PM 28780 

mg/Kg 11/29./2016 4:43:05 PM 28780

mg/Kg 11/29/2016 4:43:05 PM 28780 

mg/Kg 11/2912016 4:43:05 PM 28780 

mg/Kg 11/29/2016 4:43:05 PM 28780 

%Rec 11/29/2016 4:43:05 PM 28780 

%Rec 1 1/2912016 4:43:05 PM 28780 

Analysl JRR 

pH Units 1112912016 4:06:00 PM R39035 

Refer to the QC Summary repon and sample login checklist for flagged QC data and preservation information. 

Qua110t"r11: Value- exettds Ma.'\:1mwn Com:.minam l.cvtl 

I) Sample Oiluttd Due 10 Mn.trix

H Holding umcs ror prepYttttOn or .i.nal)'51S cxcttded 
ND Nol l)cicctr:d at the Rt"porling Lim11 

R RPO OULliide acccpti!d r«O\'CI')' lunits 

s % Rcco\'Cr)' OUt$lde of rnnsc due to d1lut1on or m11trt'< 

ll 

E 

p 

RL 

\V 

Anal)1e detL-cted m the assoc,attd Method Blank 

Value abo\·e quan1iunion range 

Anal)1cdct�tcd bclowquan111a1ion limits 
Page 5 of22 

Sample: pH No1 In Rnnge 

Rt-porting Detl'Ction Limit 

Slim pk conuunc:r 1cinptns1ure 1s out of l1m11 ;tS spcc1fit-d 



Analy1.ic-al Report 

Lob Order 16117?7 

Hall Environmental Analysis Laboratory, Inc. Date Rcponcd: 1212012016 

CLIENT: Rule Engineering LLC Client Sam11le ID: SS7 (East Wall; 1-3 ft.) 

Project: Ute 80-1S Colleclion Date: 11/15/2016 10:45:00 AM 

L,ab ID: 1611797-006 Matrix: SOIL Received Dale: 11/16/2016 8:00:00 Al"1 

Annlysu Rellull PQL Qual Unils OF Dale Analyzed Batch 

SAR SOLUBLE CATIONS Ana lyst MED 

Sodium AdsOfJ)lion Ratio 13 0 121812016 29020 

RESISTIVITY AND EC SOIL Analyst: LGT 

Conductivity 1940 1.00 �mhoslcm 12111201611:23:00AM 28926 

EPA METHOD 7471: MERCURY Analyst: JLF 

Mercury ND 0.032 mg/Kg 1 11/30/2016 3:10:43 PM 28907 

EPA METHOD 60106: SOIL METALS Analyst MED 

Arsenic ND 4 .9 mg/Kg 2 11/30/2016 11:03:57 AM 28886 

Barium 250 0.20 mg/Kg 2 11/30/2016 11:03:57 AM 28886 

cadmium ND 0.20 mg/Kg 2 111301201611:03:57 AM 28886 

Chromium 4.6 0.59 mg/Kg 2 11/30/201611:03:57 AM 28886 

Copper 11 0.59 mg/Kg 2 11/30/201611:03:57 AM 28886 

Lead 3.3 0.49 mg/Kg 2 11/30/2016 11:03:57 AM 28886 

Nickel 4 .9 0 99 mg/Kg 2 11/30/201611:03:57 AM 28886 

Selenium ND 4.9 mg/Kg 2 11130/201611:03:57 AM 28886 

Sliver ND 0.49 mg/Kg 2 11/30/2016 11 :03:57 AM 28886 

Zinc 30 4.9 mg/Kg 2 11130/2016 11 :03:57 AM 28886 

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst TOM 

Diesel Range Organics (ORO) ND 10 mg/Kg 1112212016 2:36:32 PM 28696 

Molor Oil Range Organics (MRO) ND 50 mg/Kg 1112212016 2:36:32 PM 28696 

Surr. ONOP 90.4 70-130 %Rec 1112212016 2:36:32 PM 28696 

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB 

GasOllne Range Organics (GRO) ND 4.7 mg/Kg 1111712016 8:13:07 PM 28715 

Surr: BFS 92.8 68.3-144 %Rec 11117/2016 8:13:07 PM 28715 

EPA METHOD 8021 B: VOLATILES Analyst: NSB 

Beiuene ND 0.023 mg/Kg 11117/2016 8:13:07 PM 28715 

Toluene NO 0.047 mg/Kg 11/17/2016 8:13:07 PM 28715 

Ethyfbenzene ND 0.047 mg/Kg 1 11117/2016 8:13:07 PM 28715

Xylenes, Tola! NO 0.093 mg/Kg 1 11/1712016 8:13:07 PM 28715 

Surr: 4-Bromolluorobenzene 104 80-120 %Rec 11/17/2016 8:13:07 PM 28715

EPA METHOD 8270C: PAHS Analyst JDC 

Naphthalene ND 0.020 mg/Kg 11/29/2016 5:31:24 PM 28780 

Aoon;phthQnO NO 0020 mg/Kg 11/2912016 5:31:24 PM 28780 

Fluorene NO 0.020 mglKg 11/29/2016 5:31:24 PM 28780 

AnUUaoene ND 0.020 mg/Kg 11129/2016 5:31:24 PM 28780 

Ftuoranthene ND 0.020 mg/Kg 1112912016 5:31:24 PM 28780 

Pyrene NO 0.020 mg/Kg 11/2912016 5:31:24 PM 28780 

Refer lo 1hc QC Summary repon and sample login checklist for flagged QC dn1a and preservation informa1ion. 

Qu•lifitrs: Value exceeds Mwumum Cooto.m,na01 Level. 

0 Sample Diluted Due ,o Matnx 

fl tlolding umcs fOJ prcpanmon c,r analysis exceeded 

NO Not Octcc1ed nt tl'lt Rcpomng t1m11 

R RPO outs1<le acccpt<.'d rCCO\'tl)' limns 

s o/. RrtO\'C')' outside of range due 10 d1luoon or matrnc 

8 

E 

r 

I\L 

w 

An.1lytc dctcc1cd in the DSSOC1att'd Method Blank 

V1,1luc ilbovt quanmation range: 

Anal)1tdeux:1cd bclO\\ qU.1nlil.ll1ton hff'nl.$ 
Page 7 of22 

Sompl• pll N0< In RM&• 

Rcpoomg Detection Limn 

Swnplo cc,nuuncr tc.'fllpemturt tS out of l1mi1 os spcc1fird 



Analy1ic,1I Repon 
Lob Order 1611797 

Hall Environmental Analysis Laboratory, Inc. l)atc Reported: 12120/2016 

CLIENT: 
Project: 
Lab ID: 

Analyses 

Rule Engineering LLC 
UteS0-15 
1611797-006 

EPA METHOD 8270C: PAHS 
Benz(a)anthracene 
Chr;sene 
Benzo(b)fluoranlhene 
Benzo(k)ffuo<anttiene 
Benzo(a)pyrene 
Dibenz(a.h)anthracene 
lndeno(l .2.3-cd)pyrene 

Surr: Benzo(e)pyrene 
Surr:N-hexadecane 

SM4500-H+B: PH 
pH 

Matrix: SOIL 

Resuh PQL 

ND 0.020 
NO 0.020 
ND 0.020 
ND 0.020 
ND 0.020 
ND 0.020 
ND 0.020 

89.5 41.5-212 
71.8 40.7-181 

7.90 1.68 

Client Sample ID:  SS7 (cont.)

Qual 

Collection Date: 11/15/2016 10:45:00 AM 
Received Date: 11/16/2016 8:00:00 AM 

Units Df Date Analyzed Batch 

Analyst JDC 

mg/Kg 1 11/29/2016 5:31:24 PM 28780 
mg/Kg 1 11129/2016 5:31:24 PM 28780 
mg/Kg 1 1112912016 5:31:24 PM 28780 
mg/Kg 11129/2016 5:31:24 PM 28780 
mg/Kg 11/29/2016 5:31:24 PM 28760 
mg/Kg 11/29/2016 5:31:24 PM 28780 
mg/Kg 11/29/2016 5:31:24 PM 28780 
%Rec 11/29/2016 5:31:24 PM 28780 
%Rec 11/29/2016 5:31 :24 PM 28780 

Analyst JRR 
pH units 11/29/2016 4:06:00 PM R39035 

Refer to the QC Summary report and sample login checklis1 for Oagged QC data and preserva1ion infomialion. 

Qu•lific-rs: Value exceeds Ma.-<1mum Contammant Le, cl 
D Sample DIiuted Due to M:imx 
II Holding timd fOt" prtparnuon or anolys1s exceeded 
ND Not Dc:tccttd n1 the Reponmg L1m11 
R RPI) OULS1de 3CC:epl1.-d rceO\'C1)' lumts 

s % R«<wcry ou1sick of range due co dlluuon or m:unx 

8 

E 
J 

p 

RL 

w 

Ant11)1e delccttd in 1hc associaJt'd Method Blank 
Value above quantllahon rnnge 
Anal)"1c dctec.t.ed btlnw QU3nt1t1u1on limits Page g of22
Sample pH N01 In Range 

Rcponing O.·Lct11on Ltm11 

Sample corna1ncr temperature tS ou1 ortim,t os specified 



Analytical Report 

Lnb Order t 611797 

Hall Environmental Analysis Laboratory, Inc. Da1e Reported: 12/20/2016 

CLIENT: Rule Engineering LLC Client Sample ID: SS8 - (South Wall; 1-3 ft.) 

Project: Ute 80-15 Collection Date: 11/15/2016 11:00:00 AM 

Lab ID: 1611797-007 Matrix: SOIL Received Date: 11/16/2016 8:00:00 AM 

Analyses Result PQL Qual Units OF Date Analyzed Batch 

SAR SOLUBLE CATIONS Analyst MED 

Sodium Adsorption Ratio 30 0 121812016 29020 

RESISTIVITY AND EC SOIL Analyst LGT 

Conductivil)' 2350 1.00 µmh<>s/cm 1211/201611:23:00AM 28926 

EPA METHOD 7471: MERCURY Analyst: JLF 

Mercury ND 0.034 mg/Kg 11/30/2016 3;14:18 PM 28907 

EPA METHOD 6010B: SOIL METALS Analyst: MED 

Arsenic ND 4.9 mg/Kg 2 11/30/2016 11:14:30 AM 28886 

Barium 700 049 mg/Kg 5 1215/2016 1:54:32 PM 28886 

Cadmium ND 0 .20 mg/Kg 2 11/30/2016 11:14:30 AM 28886 
Cnromium 4.6 0,59 mg/Kg 2 11130/201611:14:30AM 28886 

Copper 11 0.59 mg/Kg 2 11/30/2016 11:14:JOAM 28886 
Lead 3. 1 0.49 mg/Kg 2 11/30/2016 11:14:30 AM 28886 

Nickel 4.4 0.98 mg/Kg 2 11/30/201611:14:30 AM 28886 

S,,ienium ND 4.9 mg/Kg 2 11/301201611:14:30 AM 28886 
Sitver ND 0.49 mg/Kg 2 11/30/201611:14:JOAM 28886 

Zinc 29 4.9 "'9/K� 2 11/30/2016 11:14:30 AM 28886 

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst JME 

Diesel Range Organics (ORO) 35 9.5 mg/Kg 11/1812016 6:11:23 PM 26696 
Motor Oil Range Organics (MRO) ND 48 mg/Kg 11/1812016 6:11:.23 PM 26696 

Surr. ONOP 70.3 70-130 %Rec 11/1812016 6:11 :23 PM 28696 

EPA METHOD 8015D: GASOLINE RANGE Analyst NSB 

Gasoline Range Organics (GRO) 23 4,7 mg/Kg 11117/2016 8:36:33 PM 28715 
Surr: BFB 158 6$.3-144 s %Rec 11/17/2018 8:38:33 PM 28715 

EPA METHOD 80218: VOLATILES Analyst NSB 

Benzene NO 0.024 mg/Kg 11/17/2016 8:38:33 PM 28715 
Toluene ND 0.047 mg/Kg 11/17/2016 8:36:33 PM 28715 
Ethylbenzene 0.049 0.047 mg/Kg I 1/17/2018 8:38:33 PM 28715 
Xylenes, Total 0.72 0.095 mg/Kg 11/17/2016 8:36:33 PM 28715 

Surr: 4-Bromoffuorobenzene 111 80-120 %Rec 11/17/2018 6:36:33 PM 28715 

EPA METHOD 8270C: PAHS Analyst JDC 

Naplllhalene 0.078 0.020 mg/Kg 11/29/2016 5:55:35 PM 28780 
Aoenaphlhene ND 0.020 mg/Kg 11/2912016 5:55:35 PM 28780 
Fluorene NO 0.020 mg/Kg 11/29/2016 5:55:35 PM 28780 
Anthracene NO 0.020 mg/Kg 11/29/2016 5:55:35 PM 28780 
Fluoranthene ND 0.020 mg/Kg 11/29/2016 5:55:35 PM 28780 
Pyrene NO 0.020 mg/Kg I 11/2912018 5:55:35 PM 28780 

Refer 10 the QC Summary rcpon and sample login checklist for nagged QC daia and preservation information. 

Qu•lifitr,: Value exceeds Ma.,..imum Contaminan1 Level 
0 Sample Diluted Dvc to Matrix 

H Holdut.g 11mcs rur p1c�at.ion or anal.)'sis ex«tdtd 

NI> Not Dctettcd !lt � Rcpon1ng Limit 
R RPO outSH.ic oo«ptcd recoVtt)' hm•ts 
s % R«ovcry outside o( range due to d1luuon or matrix 

B 
E 

J 

I' 

RL 

w 

Anulytt ddl-ctcd 1n the DS$0Ci111cd Method Blank 
Value above qu11ntit111ion mi11,"C 
Analyte dcux,1cd below quanutation hm1tS 

Page 9 of22 
Sample pl I Not In Runge 
Rcp()nlllg Dcti.."Cl!Oll t.1m1t 

Sample conuuncr temperature 15 oul of lilmt I.\S Spe('1ficd 



Analytical Report 
Lab Order 1611797 

Hall Environmental Analysis Laboratory, Inc. Date Reponed: 12/20/2016 

CLIENT: 

Project: 
Lnb ID: 

Analyses 

Ruic Engineering LLC

Ute 80-IS 
1611797-007 

EPA METHOD 8270C: PAHS 
Benz(a)anthracene 
Chrysene 
Benzo(b)ffuoranthene 
Benzo(k)ffu«antl1ene 
Benzo(a)pyrene 
Olbenz(a,h)anthracene 
lndeno(1,2,3-ed)pyrane 

Surr. Benzo(e)pyrene 
Surr:N-hexadecane 

SM4500-H+B: PH 
pH 

Matrix: SOIL 

Rcsnlt PQL 

NO 0.020 
NO 0.020 
NO 0.020 
NO 0.020 
NO 0.020 
ND 0.020 
ND 0.020 

68.1 41.5-212 
63.4 40.7-181 

8.91 1.68 

Client Snmple ID: SS8 (Cont.) 

Qual 

Collection Date: 11/1S/2016 11 :00:00 AM 
Receh•ed Oate: 1111612016 8:00:00 AM 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
%Rec 
%Rec 

pH Units 

Of Oate Analyzed Bat<:h 

Analyst JDC 
1 11/2912016 5:55:35 PM 28780 

1 

1 

11129/2016 5:55:35 PM 28780
11/29/2016 5:55:35 PM 28780 
11/2912016 5:55:35 PM 28780 
11/29/2016 5:55:35 PM 28780 
11/29/2016 5:55:35 PM 28780 
11/2912016 5:55:35 PM 28780 
1112912016 5:55:35 PM 28780 
1 1/2912016 5:55:35 PM 28780 

Analyst JRR 
11/2912016 ◄:06:00 PM R39035 

Refer to the QC Summary repon and sample login checklist for nagged QC data lilld preservation information. 

Qu11lifitrs: Value e.xc«-ds Maximum ConU1m1nan1 U'\•cl D Anul)'IC detccm.t in lhc I.IS$0Ci111c.-d Mcth<>d Olnnk 

D Sample Diluted Due 10 �fam� E Value nbo\'l" quanUltltion range 

1-1 Holding times for prep.itation or tu,aly,1s CXC4."Cdcd J ,\noly1< d<1«1ed b<low quan1i1>1ion llm11i,age 10 of 22
ND Noc Detected 1n 1he Rqxwtrng Limit p Sample pl I No, In Ranse 

R Rt>O outs1d� occt.ptcd r«ovccy hm!t.s RL Rcponins Odection limit

s ¾ Reccwcry outside or rnoge due tod1lu1,on or m:atnx w Sample cun1u111ertcmpcrature is out of hm1l M specified 



Analytical Report 
I.uh Order 1611797

Hall Environmental Analysis Laboratory, Inc. 0111c Reporicd: 12/20/2016

Cl,IENT: Rule Engineering LLC Clien1 Sample ID: SS9 ( West Wall; 1-3 ft.) 

Projec1: U1e80-IS Collection Date: I 1/1512016 11 :30:00 Al'vf 

Lab ID: 1611797-009 Ma1rix: SOIi. Rcceh•ed Date: 11/16/2016 8:00:00 AM 

Analyses Resull PQL Qual Uni1s OF O•te Analyzed Batch 

SAR SOLUBLE CATIONS Analyst MED 

Sodium Adsorption Rallo 42 0 12/812016 29020 

RESISTIVITY AND EC SOIL Analyst LGT 

CondUCllvily 1620 1.00 µmhos/cm 12/11201611:23:00 AM 28926 

EPA METHOD 7471: MERCURY Analyst JLF 

Me rcury NO 0.033 mg/Kg 11130/2016 3 :22 :09 PM 28907 

EPA METHOD 6010B: SOIL METALS Analyst. MED 

Arsenic ND 2.4 mg/Kg 111301201611:16:16AM 28886 
Barium 160 0.097 mg/Kg 1 11/30/201611:16:16AM 28886 
Cadmium ND 0.097 mg/Kg 1 11/3-0/2016 11:16:16 AM 28886 
Chromium 1.8 0.29 mg/Kg 11/30/201611 :16:16AM 28886 
Copper 9.5 0.29 mg/Kg 11/30/2016 11 :16:16 AM 28886 
Lead 2.9 0.24 mgll(g 11130/2016 11:16:16 AM 28886 
Nickel 3.1 0 .48 mg/Kg 11/30/2016 11:16:16 AM 28886 
SeJena,m ND 2.4 mg/Kg 11/301201611:16:16 AM 28886 
Sliver ND 0.24 mg/Kg 11/30/2016 11:16:16 AM 28886 
Zinc 31 2.4 mg/Kg 11/30/201611:16:16AM 28886 

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst JME 

Diesel Range Organics (ORO) 42 9.7 mg/Kg 11118/2016 7:04:53 PM 28696 
Motor Oil Range Organics (MRO) ND 48 mg/Kg 1 11118/2016 7:04:53 PM 28696 

Surr. DNOP 71.4 70,130 %Ree 1 11/1812016 7;04:53 PM 28696 

EPA METHOD 80150: GASOLINE RANGE Analyst NSB 

Gasoline Range Organics (GRO) 8.7 4.8 mg/Kg 11117/2016 10:34:03 PM 28715 
Surr. BFB 113 68.3•144 %Rec 111171201610:34:03 PM 28715 

EPA METHOD 8021B: VOLATILES Analyst NSB 

Benzene ND 0.024 mg/Kg 11117/201610:34:03 PM 28715 
Toluene NO 0.048 mg/Kg 111171201610:34:03 PM 28715 
Ethylbenzene ND 0.048 mg/Kg 111171201610:34:03 PM 28715 
Xy1enes. Total 0.26 0.097 mg/Kg 1111712016 10:34:03 PM 28715 

Sutr: ◄�Sromonuorobenzene 107 80-120 %Ree 111171201610:34:03 PM 28715 

EPA METHOD 8270C: PAHS Analyst JDC 

Naplllhatene 0.039 0.020 mg/Kg 1112912016 6:43:52 PM 28780 

Aeenaphlhene ND 0.020 mg/Kg 11/29/2016 6:43:52 PM 28780 
Fluorene ND 0.020 mg/Kg 1 1112912016 6:43:52 PM 28780 
Anthracene ND 0.020 mg/Kg 1 1112912016 6:43:52 PM 28780 
Ftuoranthene ND 0.020 mg/Kg 1 1112912016 6:43:52 PM 28780 
Pyrene NO 0.020 mg/Kg 11129/2016 6:43:52 PM 28780 

Refer to the QC Summary report and sample login checklist for na gged QC da1a and preserva1ion infonnation. 

Qu..lifirn: Value tXCL"t-dS Maxunum Conrom1Mn1 l.c"·d ll Analyte dl'tectrd n\ lhe assocuucd Method Oltmk 
D Sample: Diluted Due to Matrix F. Vnlul:' above quanum11on range
H I lold,ng llnlts for prcpcarouon or analysls c:xcc•ccfod J Anal)1C drttcl� bdO\\ qu11ntituiion l1mitt,0ge .  I 2 of22
ND Noc l.)etec1ed a11hc Rcpomng I im11 r $.ample pl I NOl In Rian� 
R Rf'O outside acL-tpccd re<ovcry hmns RL Rc-ponmg Octcctmn L1mi1 
s % Rcccwc:ry outstck orrungc due 1od1lu11on or mamx IV Sample conuiu...-r 11:mpemtun: 1s oul o(hmll w: .spte.11i«I 



Rall Environmental Analysis Laboratory, Inc. 

CLIENT: 
Project: 
Lab ID: 

Ruic Engineering I.LC 
Ute 80-15 
I 611797-009 Matrix: SOIL 

Annlyticol Report 
Lob Order 1611797 

Dote Reported: 12/20/2016 

Client Sample ID: SS9 (cont.) 
Collection Date: 11115/2016 11 :J0:00 AM 

Received Date: 11/16/2016 8:00:00 AM 

Analyses Result PQL Qual Units OF Date AnAlyted Batch 

EPA METHOD 8270C: PAHS 

Bent(a)anthracene 

Chrysene 
BenzO(b)fluoranlhene 
BenzO(k)ffuoranthene 
Benzo(a)pyrene 
Dlbenz(a,h)anlhracene 

tndeno(1.2,3-cd)pyrene 

Surr. Benzo(e)pyrene 
Surr. N-hexadeeane 

SM4500-H+B: PH 

pH 

ND 0.020 
ND 0.020 

ND 0.020 
ND 0.020 
ND 0.020 
ND 0.020 
ND 0.020 

76.3 41.5-212 
81.A 40.7-181 

9.62 1 .68 

Analyst JDC 

mg/Kg 11/29/2016 6:43:52 PM 28780 

mg/Kg 11/29/2016 6:43:52 PM 28780 

mg/Kg 11/29/2016 6:43:52 PM 28780 

mg/Kg 1 11/29/2016 6:43:52 PM 28780 

mg/Kg 1 11/29/2016 6:43:52 PM 28780 

mg/Kg 1 11/29/2016 6:43:52 PM 28780

mg/Kg 1 11/29/2016 6:43:52 PM 28780 

%Rec 1 11/29/2016 6:43:52 PM 28780 

%Rec 11/29/2018 6:43:52 PM 28780 

Analyst JRR 

pH Un�s 11/29/2016 4:06:00 PM R39035 

Refer LO the QC Summary report and sample login checklist for nagged QC data and preservation information. 

Q111alifitrs: Voluc exceeds Maxunum Contaminant Level B Amilytt dt1ecccd 1n 1he i$$0C11Ucd Method Blank 

0 Sample Diluted Due 10 Matmc E Value nho,·c quanllt1U11>n rang\' 

ll I lold1J18 t1mi:s for prcpam.1,on or annlys,s cscccdc:d Analytc deicc1ed bclowquan1natH;Ml lim,tp3ge l3 of22 
NO N<M Octcclcd tll lht.• �e-ponmg L1m11 p Sample pM Noc In Runge 

R RPO outside accepted rcc.overy llm1tS RL Rcpomng l>ctcct101'1 L1m,1 

s % R.«ovcry 0t.1tsi<k of range due 10 dilution or matrix IV Sample contamc:r tcmpc.'1Uturc ,s ou1 orhm11 as spec,fied 



Table 910-1 CONCENTRATION 
LEVELS1 

 

https://cogcc.state.co.us/documents/reg/Rules/LATEST/900series.pdf 

Contaminant of Concern Concentrations 
  

Organic Compounds in Soil 

TPH (total volatile and extractable petroleum 
hydrocarbons) 

500 mg/kg 

Benzene 0.17 mg/kg2 

Toluene 85 mg/kg2 

Ethylbenzene 100 mg/kg2 

Xylenes (total) 175 mg/kg2 

Acenaphthene 1,000 mg/kg2 

Anthracene 1,000 mg/kg2 

Benz(a)anthracene 0.22 mg/kg2 

Benzo(b)fluoranthene 0.22 mg/kg2 

Benzo(k)fluoranthene 2.2 mg/kg2 

Benzo(a)pyrene 0.022 mg/kg2 

Chrysene 22 mg/kg2 

Dibenzo(a,h)anthracene 0.022 mg/kg2 

Fluoranthene 1,000 mg/kg2 

Fluorene 1,000 mg/kg2 

Indeno(1,2,3,c,d)pyrene 0.22 mg/kg2 

Naphthalene 23 mg/kg2 

Pyrene 1,000 mg/kg2 

Organic Compounds in Ground Water 

Benzene 5 g/l3 

Toluene 560 to 1,000 g/l3 

Ethylbenzene 700 g/l3 

Xylenes (Total) 1,400 to 10,000 g/l3,4 

Inorganics in Soils 

Electrical Conductivity (EC) <4 mmhos/cm or 2x background 

Sodium Adsorption Ratio (SAR) <125 

pH 6-9 

Inorganics in Ground Water 

Total Dissolved Solids (TDS) <1.25 x background3 

Chlorides <1.25 x background3 

Sulfates <1.25 x background3 

Metals in Soils 

Arsenic 0.39 mg/kg2 

Barium (LDNR True Total Barium) 15,000 mg/kg2 

Boron (Hot Water Soluble) 2 mg/l3 

Cadmium 70 mg/kg3,6 

Chromium (III) 120,000 mg/kg2 

Chromium (VI) 23 mg/kg2,6 

Copper 3,100 mg/kg2 

Lead (inorganic) 400 mg/kg2 

Mercury 23 mg/kg2 

Nickel (soluble salts) 1,600 mg/kg2,6 

Selenium 390 mg/kg2,6 

Silver 390 mg/kg2 

Zinc 23,000 mg/kg2,6 

Liquid Hydrocarbons in Soils and Ground Water 

Liquid hydrocarbons including condensate 
and oil 

Below detection level 

COGCC recommends that the latest version of EPA SW 846 analytical methods be used where possible 

and that analyses of samples be performed by laboratories that maintain state or national 

accreditation programs. 
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