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Barr Engineering Co. 234 West Century Avenue, Bismarck, ND 58503   701.255.5460  www.barr.com 

January 3, 2024 

Rochelle Harding 
Cerilon Inc. 
First Canadian Centre 
350 7th Avenue SW, Suite 2900 
Calgary, Alberta T3H 4Y1, Canada 

Re: Phase II Investigation Results – Proposed Cerilon Gas to Liquids Site 

Dear Ms. Harding: 

This letter summarizes the results of a subsurface investigation that was completed at the proposed 
Cerilon Gas to Liquids (GTL) facility located near Trenton, ND (Property; Figure 1). The goal of the 
subsurface investigation was to evaluate potential environmental conditions identified during a Phase I 
Environmental Site Assessment (ESA) and to provide a baseline characterization of the site conditions as a 
potential defense against future regulatory action or claims that Cerilon caused contamination as a result 
of its operations. 

Background 

Barr conducted a Phase I ESA of the proposed Cerilon GTL site in September 2022 and identified the 
following recognized environmental conditions (RECs) at the Property, as shown on Figure 2: 

 REC # 1 – Adjacent site, Savage Services, bulk petroleum terminal which has a documented spill 
history near the southwestern property boundary in potential upgradient position relative to 
groundwater flow. 

 REC #2 – Aune 1-36 oil and gas active production well with associated tank battery, methanol 
chemical storage, lack of containment, and obvious evidence of release to ground located near 
surface water. 

 REC #3 – Former Underground Storage Tank (UST) and Above-ground Storage Tank (AST) and 
hydraulic fluid storage at Oster farmstead.  

 REC #4 – Former UST and petroleum storage at Aune farmstead.  

REC #5 – Former Trenton State #1 oil well and abandoned ONEOK liquids pipeline terminus.  

 REC #6 – Adjoining site and Henry Hill Bearce #1 salt water disposal (SWD) well with spill history 
located near the western property boundary in upgradient position relative to groundwater flow. 

A Phase II Investigation Proposal was submitted to Cerilon GTL ND Inc. on November 1, 2022. This 
proposal described a subsurface investigation to provide a baseline characterization of the site conditions 
as a potential defense against future regulatory action or claims that Cerilon caused contamination as a 
result of its operations. The proposed investigation included advancement of eight soil borings to a depth 
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of approximately 25 feet below ground surface (bgs) with continuous field screening for odor, sheen, 
discoloration, and documentation of organic vapor using a 10.6 eV photoionization detector (PID), and 
soil classification consistent with ASTM D-2488. One soil sample was proposed at each boring, with the 
sampling intervals dependent on field indications of impacts.  

The Property is generally flat and is approximately 1,890 feet above mean sea level (MSL). Soils are 
classified primarily as glaciofluvial sand and silt deposits overlying the Paleocene-aged Sentinel Butte 
Formation. There are no predominant geological surface features, such as rock outcroppings, on the 
Property. Groundwater depth was anticipated to be encountered at between 10 and 20 feet bgs, based on 
previous investigation data on adjoining parcels. 

Summary of Work 

A shallow subsurface investigation was conducted on October 11 and 12, 2023. The investigation included 
advancement of eight soil borings with continuous soil classification and screening, collection of eight 
analytical soil samples, and collection of two analytical groundwater samples.  

Eight soil borings were advanced by Geoprobe® direct-push technology by OneCor Services LLC, 
subcontracted to Barr. Barr staff were onsite during the assessment activities and provided field 
documentation for the work. The locations of the soil borings are shown on Figure 3. 

Soils were screened in the field for odor, discoloration, and sheen and classified per ASTM 2488. Organic 
vapor headspace was measured with a PID equipped with a 10.6 eV lamp. At locations where groundwater 
was encountered, a temporary one-inch diameter PVC well was placed in the borehole with a ten-foot 
screen. 

Generally, the soil profile consisted of alternating layers of olive-brown lean clay, fat-to-lean clay, and 
clayey silt. Thin lenses of poorly graded, fine sand were observed in multiple holes between 11 and 24 feet 
bgs. Groundwater was encountered in five boreholes at ranges from approximately eight to 24 feet bgs.  

Based on field observations, there were no indications of discoloration, odor, or sheen, and organic 
headspace measurements were less than one part per million (ppm). As a result, the sampling intervals 
were from the surface to two feet bgs to evaluate potential impacts to human health from direct contact 
with the soil. A total of eight soil samples were collected for laboratory analysis and sent to ALS 
Environmental (ALS) in Holland, MI. Boring logs are provided in Attachment 1.  

Groundwater was encountered in quantities for sample volume in boreholes SB-6 and SB-7. Groundwater 
was encountered in additional boreholes but was unable to be sampled due to low volume and slow 
recharge. Groundwater samples were collected at each of these boreholes for laboratory analysis and sent 
to ALS in Holland, MI.  

Analytical Results 

A total of eight soil samples were submitted for laboratory analysis of total petroleum hydrocarbons (TPH) 
as gasoline range organics (GRO), diesel range organics (DRO), and oil range organics (ORO), and 
benzene, toluene, ethyl benzene, and xylene (BTEX) to ALS Environmental, a ND-certified analytical 
laboratory. Analytical results were compared to the North Dakota Cleanup Criteria for UST Sites (North 
Dakota Department of Environmental Quality [NDDEQ] criteria), as summarized in Table 1. 

Cerilon 000715



Rochelle Harding 
January 3, 2024 
Page 3     Phase II Summary Report 

P:\Bismarck\34 ND\53\34531123 Cerilon Gas to Liquids\WorkFiles\Phase II ESA\Report\Phase II Investigation Results_240103.docx

TPH concentrations as GRO and DRO, along with BTEX were not detected in soil samples. TPH 
concentrations as ORO were detected in four soil samples (SB-1, SB-5, SB-6, SB-8) at concentrations 
below 15 mg/kg, which does not exceed the NDDEQ Criteria of 100 mg/kg.  

A total of two groundwater samples were analyzed for VOCs, as GRO, ORO, and DRO, and BTEX. Analytical 
results were compared to NDDEQ Criteria and North Dakota Human Health Value Class III Standards, as 
summarized in Table 2. TPH as GRO, DRO, and ORO, and BTEX were not detected in either of the 
groundwater samples.  

Conclusions 

All soil analytical results were below the NDDEQ Criteria, with most parameters being non-detect. All 
groundwater analytical results were non-detect. Based on the lack of impacts observed during field 
screening of soil and all measured concentrations in soil and groundwater samples below NDDEQ Criteria, 
evidence of hydrocarbon releases in the shallow subsurface at the Property were not observed. No further 
investigation is recommended at this time. 

Although this investigation does not provide evidence that precludes the possibility that a prior release on 
or near the Property may have occurred, the findings of the Phase II ESA provide documentation that 
Cerilon has acted on the RECs identified in the Phase I ESA and completed due diligence efforts consistent 
with the All Appropriate Inquiry requirements per 40 CFR §312.21. 

If you have any questions, please contact me at jaiken@barr.com or 701.595.4155 or Amanda Gravseth at 
agravseth@barr.com or 701.221.5424. 

Sincerely, 

Jim Aiken 

Encl.  Table 1 – Soil Analytical Results 
Table 2 – Groundwater Analytical Results 

Figure 1 – Site Location 
Figure 2 – Phase I Findings 
Figure 3 – Borehole Locations 

Attachment 1 – Boring Logs 
Attachment 2 – ALS Analytical Lab Report 
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 Table 1
Soil Analytical Data Summary 

Phase II Investigation 
Cerlion

SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8
10/11/2023 10/11/2023 10/11/2023 10/11/2023 10/11/2023 10/11/2023 10/12/2023 10/12/2023

0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 2 ft

Parameter Units

North Dakota 
Cleanup Criteria for 

UST Sites - Soil
02/01/2021

No Exceedances
General Parameters

Moisture % 13 22 21 25 5.5 16 13 16
Volatile Organic Compounds

Benzene ug/kg < 37 UH < 43 U < 43 U < 45 U < 36 U < 43 U < 39 U < 41 U
Ethyl benzene ug/kg < 37 UH < 43 U < 43 U < 45 U < 36 U < 43 U < 39 U < 41 U
Toluene ug/kg < 37 UH < 43 U < 43 U < 45 U < 36 U < 43 U < 39 U < 41 U
Xylene, m & p ug/kg < 74 UH < 85 U < 87 U < 90 U < 72 U < 86 U < 78 U < 82 U
Xylene, o ug/kg < 37 UH < 43 U < 43 U < 45 U < 36 U < 43 U < 39 U < 41 U
Xylene, total ug/kg < 110 UH < 130 U < 130 U < 140 U < 110 U < 130 U < 120 U < 120 U

Total Petroleum Hydrocarbons
Total Petroleum Hydrocarbons C6-C10 mg/kg (1) < 7.1 U < 7.1 U < 7.2 U < 7.5 U < 6 U < 7.2 U < 6.5 U < 6.8 U
Total Petroleum Hydrocarbons C10-C20 mg/kg (1) < 11 U < 13 U < 12 U < 13 U < 10 U < 12 U < 11 U < 12 U
Total Petroleum Hydrocarbons C20-C34 mg/kg (1) 14 < 13 U < 12 U < 13 U 15 13 < 11 U 14
Sum of Total Petroleum Hydrocarbons (Barr Calc) mg/kg 100 14 ND ND ND 15 13 ND 14

Notes:
U - The analyte was analyzed for, but was not detected.
H - The recommended sample preservation, extraction or analysis holding time was exceeded.
ND - Not detected.
(1) - Value should be included in the TPH sum and compared to the TPH criteria value.

Location
Date

Depth

Table 1 - Soil Analytical Results

Page 1 of 3
1/3/2024
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 Table 2
Groundwater Analytical Data Summary 

Phase II Investigation
Cerlion

SB-6 SB-7
10/11/2023 10/12/2023

Parameter Units

North Dakota 
Cleanup Criteria for 

UST Sites - 
Groundwater

North Dakota 
Human Health 

Value Class III (2)
Last Updated 02/01/2021 01/01/2019
Exceedance Key No Exceedances No Exceedances

Volatile Organic Compounds
Benzene ug/l 5 58 (3) < 1.0 U < 1.0 U
Ethyl benzene ug/l 130 (4) < 1.0 U < 1.0 U
Toluene ug/l 520 < 1.0 U < 1.0 U
Xylene, m & p ug/l < 2.0 U < 2.0 U
Xylene, o ug/l < 1.0 U < 1.0 U
Xylene, total ug/l < 3.0 U < 3.0 U

Total Petroleum Hydrocarbons
Total Petroleum Hydrocarbons C10-C20 mg/l (1) < 0.099 U < 0.10 UJ-
Total Petroleum Hydrocarbons C20-C40 mg/l (1) < 0.099 U < 0.10 UJ-
Total Petroleum Hydrocarbons C6-C10 mg/l (1) < 0.2 U < 0.2 U
Sum of Total Petroleum Hydrocarbons (Barr Calc) mg/l 0.5 ND ND a

Notes:
a - Estimated value, calculated using some or all values that are estimates.
U - The analyte was analyzed for, but was not detected.
J- - The result is an estimated quantity and may be biased low.
ND - Not detected.
(1) - Value should be included in the TPH sum and compared to the TPH criteria value.
(2) - Based on one route of exposure - ingestion of contaminated aquatic organisms only.
(3) - Substance classified as a carcinogen, with the value based on an incremental risk of one additional instance of cancer in one million persons.
(4) - Safe Drinking Water Act (MCL).

Location
Date

Table 2 - Groundwater Analytical Results

Page 2 of 3
1/3/2024
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 Data Footnotes and Qualifiers

J- The result is an estimated quantity and may be biased low.

U The analyte was analyzed for, but was not detected.

UH The recommended sample preservation, extraction or analysis holding time was exceeded.

(1) Value should be included in the TPH sum and compared to the TPH criteria value.

(3)
Substance classified as a carcinogen, with the value based on an incremental risk of one additional instance of cancer in one million 
persons.

(4) Safe Drinking Water Act (MCL).

Barr Standard Footnotes and Qualifiers

North Dakota Cleanup Criteria for UST Sites

North Dakota Human Health Value Class III (2)

Page 3 of 3
1/3/2024
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PROPERTY LOCATION
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REC ID Description

REC #1
Adjoining site Savage Services bulk 

petroleum terminal

REC #2

Aune 1-36 oil and gas active production 

well with associated tank battery and 

chemical storage.

REC #3
Former UST and AST and hydraulic fluid 

storage at Oster farmstead.

REC #4
Former UST and petroleum storage at Aune 

farmstead.

REC #5
Former Trenton State #1 oil and gas well 

and associated ONEOK gas liquids pipeline.

REC #6 Adjoining site Henry Hill Bearce #1 SWD.
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Attachment 1:

Boring Logs 
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Attachment 2: 

ALS Analytical Report 
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26-Oct-2023

Barr Engineering Co.

Jim Taraldsen

Dear Jim,

Re: Cerilon Phase II (34531123) Work Order: 23101278

234 West Century Avenue

Bismarck, ND  58503

ALS Environmental received 12 samples on 13-Oct-2023 09:30 AM for the analyses presented in the 
following report.

The analytical data provided relates directly to the samples received by ALS Environmental - Holland and 
for only the analyses requested. 

Sample results are compliant with industry accepted practices and Quality Control results achieved 
laboratory specifications.  Any exceptions are noted in the Case Narrative, or noted with qualifiers in the 
report or QC batch information. Should this laboratory report need to be reproduced, it should be 
reproduced in full unless written approval has been obtained from ALS Environmental. Samples will be 
disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 31.

If you have any questions regarding this report, please feel free to contact me:

ADDRESS: 3352 128th Avenue, Holland, MI, USA 
PHONE: +1 (616) 399-6070  FAX: +1 (616) 399-6185

Sincerely,

 Jodi Blouw
Electronically approved by: Jodi Blouw

Jodi Blouw

Report of Laboratory Analysis
Certificate No: ND: R-192

ALS GROUP USA, CORP  Part of the ALS Laboratory Group  A Campbell Brothers Limited Company

www.alsglobal.com
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Date: 26-Oct-23ALS Group, USA

Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold

23101278-01 SB-1 Soil 10/11/2023 10:10 10/13/2023 09:30

23101278-02 SB-2 Soil 10/11/2023 11:25 10/13/2023 09:30

23101278-03 SB-3 Soil 10/11/2023 12:30 10/13/2023 09:30

23101278-04 SB-4 Soil 10/11/2023 13:45 10/13/2023 09:30

23101278-05 SB-5 Soil 10/11/2023 15:20 10/13/2023 09:30

23101278-06 SB-6 Soil 10/11/2023 16:20 10/13/2023 09:30

23101278-07 SB-7 Soil 10/12/2023 09:20 10/13/2023 09:30

23101278-08 SB-8 Soil 10/12/2023 11:15 10/13/2023 09:30

23101278-09  SB-6 Groundwater 10/11/2023 17:05 10/13/2023 09:30

23101278-10  SB-7 Groundwater 10/12/2023 09:55 10/13/2023 09:30

23101278-11 Trip Blank Soil 10/11/2023 10/13/2023 09:30

23101278-12 Trip Blank Water 10/11/2023 10/13/2023 09:30

Sample Summary Page 1 of  1
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ALS Group, USA Date: 26-Oct-23

QUALIFIERS, 
ACRONYMS, UNITS

Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

WorkOrder: 23101278

QF Page 1 of 2
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ALS Group, USA Date: 26-Oct-23

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Percent of Sample% of sample

Micrograms per Kilogram Dry Weightµg/Kg-dry

Micrograms per Literµg/L

Milligrams per Kilogram Dry Weightmg/Kg-dry

Milligrams per Litermg/L

Value exceeds Regulatory Limit*

Estimated Value**

Analyte is non-accrediteda

Analyte detected in the associated Method Blank above the Reporting LimitB

Value above quantitation rangeE

Analyzed outside of Holding TimeH

BOD/CBOD - Sample was reset outside Hold Time, value should be considered estimated.Hr

Analyte is present at an estimated concentration between the MDL and Report LimitJ

Analyte accreditation is not offeredn

Not Detected at the Reporting LimitND

Sample amount is > 4 times amount spikedO

Dual Column results percent difference > 40%P

RPD above laboratory control limitR

Spike Recovery outside laboratory control limitsS

Analyzed but not detected above the MDLU

Analyte was detected in the Method Blank between the MDL and Reporting Limit, sample results may exhibit background or 
reagent contamination at the observed level.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 2 of 2
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Date: 26-Oct-23ALS Group, USA

Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
Case Narrative

Samples for the above noted Work Order were received on 10/13/2023.  The attached 
"Sample Receipt Checklist" documents the status of custody seals, container integrity, 
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section. 
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.  A copy of the laboratory's scope of accreditation is available 
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.

Volatile Organics: 
Batch 227440, Method SW8015C, Sample 23101278-08B MSD: The MSD recovery was 
outside of the control limit. However, the MS recovery and the RPD between the MS and MSD 
was in control. No qualification is required for this analyte: GRO(C6-C10)
No other deviations or anomalies were noted.

Extractable Organics: 
Batch 227363, Method SW8015C, Sample  SB-7 (23101278-10A): Low surrogate recovery 
due to sample matrix confirmed by re-extraction

Batch 227363, Method SW8015C, Sample DLCSDW1-227363: The RPD between the LCS 
and LCSD was outside of the control limit. The sample results should be considered 
estimated for this analyte: 4-terphenyl-d14
No other deviations or anomalies were noted.

Wet Chemistry: 
No deviations or anomalies were noted.

Case Narrative Page 1 of  1

Cerilon 000738



Project: Cerilon Phase II (34531123)

Sample ID: SB-1

Collection Date: 10/11/2023 10:10 AM Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-01

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3550  10/17/23 14:49

DRO (C10-C20) 10/18/2023 04:05 AM11 mg/Kg-dry 1ND

ORO (C20-C34) 10/18/2023 04:05 AM11 mg/Kg-dry 114
 Surr: 4-Terphenyl-d14 10/18/2023 04:05 AM41-102 %REC 163.3

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/14/23 09:50

GRO (C6-C10) 10/18/2023 01:11 AM7,100 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 01:11 AM75-120 %REC 1108

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: SBRPrep: SW5035A  10/17/23 14:27

Benzene 10/26/2023 04:27 AM37 µg/Kg-dry 1ND

Ethylbenzene 10/26/2023 04:27 AM37 µg/Kg-dry 1ND

m,p-Xylene 10/26/2023 04:27 AM74 µg/Kg-dry 1ND

o-Xylene 10/26/2023 04:27 AM37 µg/Kg-dry 1ND

Toluene 10/26/2023 04:27 AM37 µg/Kg-dry 1ND

Xylenes, Total 10/26/2023 04:27 AM110 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/26/2023 04:27 AM80-120 %REC 1112
 Surr: 4-Bromofluorobenzene 10/26/2023 04:27 AM80-120 %REC 1107
 Surr: Dibromofluoromethane 10/26/2023 04:27 AM80-120 %REC 1103
 Surr: Toluene-d8 10/26/2023 04:27 AM80-120 %REC 1102

MOISTURE SW3550C Analyst: LAD
Moisture 10/16/2023 02:07 PM0.10 % of sample 113

Analytical Results Page 1 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Cerilon Phase II (34531123)

Sample ID: SB-2

Collection Date: 10/11/2023 11:25 AM Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-02

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3550  10/17/23 14:49

DRO (C10-C20) 10/18/2023 04:42 AM13 mg/Kg-dry 1ND

ORO (C20-C34) 10/18/2023 04:42 AM13 mg/Kg-dry 1ND

 Surr: 4-Terphenyl-d14 10/18/2023 04:42 AM41-102 %REC 169.5

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/14/23 09:50

GRO (C6-C10) 10/18/2023 06:03 AM7,100 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 06:03 AM75-120 %REC 1106

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: DMSPrep: SW5035A  10/17/23 14:27

Benzene 10/24/2023 04:27 PM43 µg/Kg-dry 1ND

Ethylbenzene 10/24/2023 04:27 PM43 µg/Kg-dry 1ND

m,p-Xylene 10/24/2023 04:27 PM85 µg/Kg-dry 1ND

o-Xylene 10/24/2023 04:27 PM43 µg/Kg-dry 1ND

Toluene 10/24/2023 04:27 PM43 µg/Kg-dry 1ND

Xylenes, Total 10/24/2023 04:27 PM130 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/24/2023 04:27 PM80-120 %REC 1102
 Surr: 4-Bromofluorobenzene 10/24/2023 04:27 PM80-120 %REC 195.2
 Surr: Dibromofluoromethane 10/24/2023 04:27 PM80-120 %REC 193.3
 Surr: Toluene-d8 10/24/2023 04:27 PM80-120 %REC 197.8

MOISTURE SW3550C Analyst: LAD
Moisture 10/16/2023 02:07 PM0.10 % of sample 122

Analytical Results Page 2 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.

Cerilon 000740



Project: Cerilon Phase II (34531123)

Sample ID: SB-3

Collection Date: 10/11/2023 12:30 PM Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-03

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3550  10/17/23 14:49

DRO (C10-C20) 10/18/2023 02:51 AM12 mg/Kg-dry 1ND

ORO (C20-C34) 10/18/2023 02:51 AM12 mg/Kg-dry 1ND

 Surr: 4-Terphenyl-d14 10/18/2023 02:51 AM41-102 %REC 169.9

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/17/23 08:31

GRO (C6-C10) 10/18/2023 01:34 AM7,200 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 01:34 AM75-120 %REC 1104

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: EZHPrep: SW5035A  10/14/23 11:07

Benzene 10/24/2023 09:24 AM43 µg/Kg-dry 1ND

Ethylbenzene 10/24/2023 09:24 AM43 µg/Kg-dry 1ND

m,p-Xylene 10/24/2023 09:24 AM87 µg/Kg-dry 1ND

o-Xylene 10/24/2023 09:24 AM43 µg/Kg-dry 1ND

Toluene 10/24/2023 09:24 AM43 µg/Kg-dry 1ND

Xylenes, Total 10/24/2023 09:24 AM130 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/24/2023 09:24 AM80-120 %REC 197.4
 Surr: 4-Bromofluorobenzene 10/24/2023 09:24 AM80-120 %REC 198.2
 Surr: Dibromofluoromethane 10/24/2023 09:24 AM80-120 %REC 191.9
 Surr: Toluene-d8 10/24/2023 09:24 AM80-120 %REC 199.5

MOISTURE SW3550C Analyst: LAD
Moisture 10/16/2023 02:07 PM0.10 % of sample 121

Analytical Results Page 3 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.

Cerilon 000741



Project: Cerilon Phase II (34531123)

Sample ID: SB-4

Collection Date: 10/11/2023 01:45 PM Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-04

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3550  10/17/23 14:49

DRO (C10-C20) 10/18/2023 05:19 AM13 mg/Kg-dry 1ND

ORO (C20-C34) 10/18/2023 05:19 AM13 mg/Kg-dry 1ND

 Surr: 4-Terphenyl-d14 10/18/2023 05:19 AM41-102 %REC 170.2

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/17/23 08:31

GRO (C6-C10) 10/18/2023 03:49 AM7,500 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 03:49 AM75-120 %REC 1109

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: NTJPrep: SW5035A  10/14/23 11:07

Benzene 10/25/2023 04:55 AM45 µg/Kg-dry 1ND

Ethylbenzene 10/25/2023 04:55 AM45 µg/Kg-dry 1ND

m,p-Xylene 10/25/2023 04:55 AM90 µg/Kg-dry 1ND

o-Xylene 10/25/2023 04:55 AM45 µg/Kg-dry 1ND

Toluene 10/25/2023 04:55 AM45 µg/Kg-dry 1ND

Xylenes, Total 10/25/2023 04:55 AM140 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/25/2023 04:55 AM80-120 %REC 1115
 Surr: 4-Bromofluorobenzene 10/25/2023 04:55 AM80-120 %REC 197.3
 Surr: Dibromofluoromethane 10/25/2023 04:55 AM80-120 %REC 197.2
 Surr: Toluene-d8 10/25/2023 04:55 AM80-120 %REC 1102

MOISTURE SW3550C Analyst: LAD
Moisture 10/16/2023 02:07 PM0.10 % of sample 125

Analytical Results Page 4 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.

Cerilon 000742



Project: Cerilon Phase II (34531123)

Sample ID: SB-5

Collection Date: 10/11/2023 03:20 PM Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-05

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3550  10/17/23 14:49

DRO (C10-C20) 10/18/2023 05:56 AM10 mg/Kg-dry 1ND

ORO (C20-C34) 10/18/2023 05:56 AM10 mg/Kg-dry 115
 Surr: 4-Terphenyl-d14 10/18/2023 05:56 AM41-102 %REC 163.0

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/17/23 08:31

GRO (C6-C10) 10/18/2023 04:11 AM6,000 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 04:11 AM75-120 %REC 1114

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: NTJPrep: SW5035A  10/14/23 11:07

Benzene 10/25/2023 04:31 AM36 µg/Kg-dry 1ND

Ethylbenzene 10/25/2023 04:31 AM36 µg/Kg-dry 1ND

m,p-Xylene 10/25/2023 04:31 AM72 µg/Kg-dry 1ND

o-Xylene 10/25/2023 04:31 AM36 µg/Kg-dry 1ND

Toluene 10/25/2023 04:31 AM36 µg/Kg-dry 1ND

Xylenes, Total 10/25/2023 04:31 AM110 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/25/2023 04:31 AM80-120 %REC 1112
 Surr: 4-Bromofluorobenzene 10/25/2023 04:31 AM80-120 %REC 196.6
 Surr: Dibromofluoromethane 10/25/2023 04:31 AM80-120 %REC 198.0
 Surr: Toluene-d8 10/25/2023 04:31 AM80-120 %REC 1101

MOISTURE SW3550C Analyst: LAD
Moisture 10/16/2023 02:07 PM0.10 % of sample 15.5

Analytical Results Page 5 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.

Cerilon 000743



Project: Cerilon Phase II (34531123)

Sample ID: SB-6

Collection Date: 10/11/2023 04:20 PM Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-06

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3550  10/17/23 14:49

DRO (C10-C20) 10/18/2023 06:33 AM12 mg/Kg-dry 1ND

ORO (C20-C34) 10/18/2023 06:33 AM12 mg/Kg-dry 113
 Surr: 4-Terphenyl-d14 10/18/2023 06:33 AM41-102 %REC 162.3

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/17/23 08:31

GRO (C6-C10) 10/18/2023 04:33 AM7,200 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 04:33 AM75-120 %REC 1109

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: NTJPrep: SW5035A  10/14/23 11:07

Benzene 10/25/2023 04:07 AM43 µg/Kg-dry 1ND

Ethylbenzene 10/25/2023 04:07 AM43 µg/Kg-dry 1ND

m,p-Xylene 10/25/2023 04:07 AM86 µg/Kg-dry 1ND

o-Xylene 10/25/2023 04:07 AM43 µg/Kg-dry 1ND

Toluene 10/25/2023 04:07 AM43 µg/Kg-dry 1ND

Xylenes, Total 10/25/2023 04:07 AM130 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/25/2023 04:07 AM80-120 %REC 1112
 Surr: 4-Bromofluorobenzene 10/25/2023 04:07 AM80-120 %REC 196.5
 Surr: Dibromofluoromethane 10/25/2023 04:07 AM80-120 %REC 1114
 Surr: Toluene-d8 10/25/2023 04:07 AM80-120 %REC 199.2

MOISTURE SW3550C Analyst: LAD
Moisture 10/16/2023 02:07 PM0.10 % of sample 116

Analytical Results Page 6 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Cerilon Phase II (34531123)

Sample ID: SB-7

Collection Date: 10/12/2023 09:20 AM Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-07

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3550  10/17/23 14:49

DRO (C10-C20) 10/18/2023 07:10 AM11 mg/Kg-dry 1ND

ORO (C20-C34) 10/18/2023 07:10 AM11 mg/Kg-dry 1ND

 Surr: 4-Terphenyl-d14 10/18/2023 07:10 AM41-102 %REC 162.6

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/17/23 08:31

GRO (C6-C10) 10/18/2023 04:56 AM6,500 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 04:56 AM75-120 %REC 1107

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: NTJPrep: SW5035A  10/14/23 11:07

Benzene 10/25/2023 05:42 AM39 µg/Kg-dry 1ND

Ethylbenzene 10/25/2023 05:42 AM39 µg/Kg-dry 1ND

m,p-Xylene 10/25/2023 05:42 AM78 µg/Kg-dry 1ND

o-Xylene 10/25/2023 05:42 AM39 µg/Kg-dry 1ND

Toluene 10/25/2023 05:42 AM39 µg/Kg-dry 1ND

Xylenes, Total 10/25/2023 05:42 AM120 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/25/2023 05:42 AM80-120 %REC 1112
 Surr: 4-Bromofluorobenzene 10/25/2023 05:42 AM80-120 %REC 194.4
 Surr: Dibromofluoromethane 10/25/2023 05:42 AM80-120 %REC 194.8
 Surr: Toluene-d8 10/25/2023 05:42 AM80-120 %REC 1101

MOISTURE SW3550C Analyst: LAD
Moisture 10/16/2023 02:07 PM0.10 % of sample 113

Analytical Results Page 7 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Cerilon Phase II (34531123)

Sample ID: SB-8

Collection Date: 10/12/2023 11:15 AM Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-08

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3550  10/17/23 14:49

DRO (C10-C20) 10/17/2023 11:45 PM12 mg/Kg-dry 1ND

ORO (C20-C34) 10/17/2023 11:45 PM12 mg/Kg-dry 114
 Surr: 4-Terphenyl-d14 10/17/2023 11:45 PM41-102 %REC 159.0

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/17/23 08:31

GRO (C6-C10) 10/18/2023 12:49 AM6,800 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 12:49 AM75-120 %REC 1105

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: NTJPrep: SW5035A  10/14/23 11:07

Benzene 10/25/2023 05:18 AM41 µg/Kg-dry 1ND

Ethylbenzene 10/25/2023 05:18 AM41 µg/Kg-dry 1ND

m,p-Xylene 10/25/2023 05:18 AM82 µg/Kg-dry 1ND

o-Xylene 10/25/2023 05:18 AM41 µg/Kg-dry 1ND

Toluene 10/25/2023 05:18 AM41 µg/Kg-dry 1ND

Xylenes, Total 10/25/2023 05:18 AM120 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/25/2023 05:18 AM80-120 %REC 1111
 Surr: 4-Bromofluorobenzene 10/25/2023 05:18 AM80-120 %REC 193.2
 Surr: Dibromofluoromethane 10/25/2023 05:18 AM80-120 %REC 197.3
 Surr: Toluene-d8 10/25/2023 05:18 AM80-120 %REC 198.5

MOISTURE SW3550C Analyst: LAD
Moisture 10/16/2023 02:07 PM0.10 % of sample 116

Analytical Results Page 8 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Cerilon Phase II (34531123)

Sample ID:  SB-6

Collection Date: 10/11/2023 05:05 PM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-09

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3511  10/16/23 14:53

DRO (C10-C20) 10/19/2023 12:10 AM0.099 mg/L 1ND

ORO (C20-C40) 10/19/2023 12:10 AM0.099 mg/L 1ND

 Surr: 4-Terphenyl-d14 10/19/2023 12:10 AM44-111 %REC 149.6

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJB
GRO (C6-C10) 10/19/2023 08:02 PM200 µg/L 1ND

 Surr: Toluene-d8 10/19/2023 08:02 PM77-116 %REC 1108

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: EZH
Benzene 10/24/2023 01:11 AM1.0 µg/L 1ND

Ethylbenzene 10/24/2023 01:11 AM1.0 µg/L 1ND

m,p-Xylene 10/24/2023 01:11 AM2.0 µg/L 1ND

o-Xylene 10/24/2023 01:11 AM1.0 µg/L 1ND

Toluene 10/24/2023 01:11 AM1.0 µg/L 1ND

Xylenes, Total 10/24/2023 01:11 AM3.0 µg/L 1ND

 Surr: 1,2-Dichloroethane-d4 10/24/2023 01:11 AM80-120 %REC 1101
 Surr: 4-Bromofluorobenzene 10/24/2023 01:11 AM80-120 %REC 1105
 Surr: Dibromofluoromethane 10/24/2023 01:11 AM80-120 %REC 1106
 Surr: Toluene-d8 10/24/2023 01:11 AM80-120 %REC 1101

Analytical Results Page 9 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Cerilon Phase II (34531123)

Sample ID:  SB-7

Collection Date: 10/12/2023 09:55 AM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-10

ALS Group, USA Date: 26-Oct-2023

DIESEL RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW3511  10/16/23 14:53

DRO (C10-C20) 10/19/2023 12:48 AM0.10 mg/L 1ND

ORO (C20-C40) 10/19/2023 12:48 AM0.10 mg/L 1ND

 Surr: 4-Terphenyl-d14 S 10/19/2023 12:48 AM44-111 %REC 132.0

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJB
GRO (C6-C10) 10/19/2023 08:24 PM200 µg/L 1ND

 Surr: Toluene-d8 10/19/2023 08:24 PM77-116 %REC 1103

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: EZH
Benzene 10/24/2023 01:29 AM1.0 µg/L 1ND

Ethylbenzene 10/24/2023 01:29 AM1.0 µg/L 1ND

m,p-Xylene 10/24/2023 01:29 AM2.0 µg/L 1ND

o-Xylene 10/24/2023 01:29 AM1.0 µg/L 1ND

Toluene 10/24/2023 01:29 AM1.0 µg/L 1ND

Xylenes, Total 10/24/2023 01:29 AM3.0 µg/L 1ND

 Surr: 1,2-Dichloroethane-d4 10/24/2023 01:29 AM80-120 %REC 1107
 Surr: 4-Bromofluorobenzene 10/24/2023 01:29 AM80-120 %REC 1104
 Surr: Dibromofluoromethane 10/24/2023 01:29 AM80-120 %REC 1104
 Surr: Toluene-d8 10/24/2023 01:29 AM80-120 %REC 199.2

Analytical Results Page 10 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Cerilon Phase II (34531123)

Sample ID: Trip Blank

Collection Date: 10/11/2023 Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-11

ALS Group, USA Date: 26-Oct-2023

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/17/23 08:31

GRO (C6-C10) 10/18/2023 05:18 AM5,000 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 05:18 AM75-120 %REC 1108

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJB
GRO (C6-C10) 10/19/2023 05:01 PM200 µg/L 1ND

 Surr: Toluene-d8 10/19/2023 05:01 PM77-116 %REC 1108

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: SBRPrep: SW5035A  10/14/23 11:07

Benzene 10/26/2023 12:32 AM30 µg/Kg-dry 1ND

Ethylbenzene 10/26/2023 12:32 AM30 µg/Kg-dry 1ND

m,p-Xylene 10/26/2023 12:32 AM60 µg/Kg-dry 1ND

o-Xylene 10/26/2023 12:32 AM30 µg/Kg-dry 1ND

Toluene 10/26/2023 12:32 AM30 µg/Kg-dry 1ND

Xylenes, Total 10/26/2023 12:32 AM90 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/26/2023 12:32 AM80-120 %REC 1112
 Surr: 4-Bromofluorobenzene 10/26/2023 12:32 AM80-120 %REC 1104
 Surr: Dibromofluoromethane 10/26/2023 12:32 AM80-120 %REC 1101
 Surr: Toluene-d8 10/26/2023 12:32 AM80-120 %REC 1103

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: EZH
Benzene 10/23/2023 11:03 PM1.0 µg/L 1ND

Ethylbenzene 10/23/2023 11:03 PM1.0 µg/L 1ND

m,p-Xylene 10/23/2023 11:03 PM2.0 µg/L 1ND

o-Xylene 10/23/2023 11:03 PM1.0 µg/L 1ND

Toluene 10/23/2023 11:03 PM1.0 µg/L 1ND

Xylenes, Total 10/23/2023 11:03 PM3.0 µg/L 1ND

 Surr: 1,2-Dichloroethane-d4 10/23/2023 11:03 PM80-120 %REC 1103
 Surr: 4-Bromofluorobenzene 10/23/2023 11:03 PM80-120 %REC 1107
 Surr: Dibromofluoromethane 10/23/2023 11:03 PM80-120 %REC 1104
 Surr: Toluene-d8 10/23/2023 11:03 PM80-120 %REC 1103

Analytical Results Page 11 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Project: Cerilon Phase II (34531123)

Sample ID: Trip Blank

Collection Date: 10/11/2023 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Barr Engineering Co.

Work Order: 23101278

Dilution
 Factor

Lab ID: 23101278-12

ALS Group, USA Date: 26-Oct-2023

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJBPrep: SW5035A  10/17/23 08:31

GRO (C6-C10) 10/18/2023 05:18 AM5,000 µg/Kg-dry 1ND

 Surr: Toluene-d8 10/18/2023 05:18 AM75-120 %REC 1108

GASOLINE RANGE ORGANICS BY GC-FID SW8015C Analyst: SJB
GRO (C6-C10) 10/19/2023 05:01 PM200 µg/L 1ND

 Surr: Toluene-d8 10/19/2023 05:01 PM77-116 %REC 1108

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: SBRPrep: SW5035A  10/14/23 11:07

Benzene 10/26/2023 12:32 AM30 µg/Kg-dry 1ND

Ethylbenzene 10/26/2023 12:32 AM30 µg/Kg-dry 1ND

m,p-Xylene 10/26/2023 12:32 AM60 µg/Kg-dry 1ND

o-Xylene 10/26/2023 12:32 AM30 µg/Kg-dry 1ND

Toluene 10/26/2023 12:32 AM30 µg/Kg-dry 1ND

Xylenes, Total 10/26/2023 12:32 AM90 µg/Kg-dry 1ND

 Surr: 1,2-Dichloroethane-d4 10/26/2023 12:32 AM80-120 %REC 1112
 Surr: 4-Bromofluorobenzene 10/26/2023 12:32 AM80-120 %REC 1104
 Surr: Dibromofluoromethane 10/26/2023 12:32 AM80-120 %REC 1101
 Surr: Toluene-d8 10/26/2023 12:32 AM80-120 %REC 1103

VOLATILE ORGANIC COMPOUNDS SW8260D Analyst: EZH
Benzene 10/23/2023 11:03 PM1.0 µg/L 1ND

Ethylbenzene 10/23/2023 11:03 PM1.0 µg/L 1ND

m,p-Xylene 10/23/2023 11:03 PM2.0 µg/L 1ND

o-Xylene 10/23/2023 11:03 PM1.0 µg/L 1ND

Toluene 10/23/2023 11:03 PM1.0 µg/L 1ND

Xylenes, Total 10/23/2023 11:03 PM3.0 µg/L 1ND

 Surr: 1,2-Dichloroethane-d4 10/23/2023 11:03 PM80-120 %REC 1103
 Surr: 4-Bromofluorobenzene 10/23/2023 11:03 PM80-120 %REC 1107
 Surr: Dibromofluoromethane 10/23/2023 11:03 PM80-120 %REC 1104
 Surr: Toluene-d8 10/23/2023 11:03 PM80-120 %REC 1103

Analytical Results Page 12 of  12

Note: See Qualifiers page for a list of qualifiers and their definitions.
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Date: 26-Oct-23ALS Group, USA

Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: 227363 Instrument ID GC8 Method: SW8015C

Qual

RPD 
Limit

Analysis Date: 10/17/2023 05:34 PM

Prep Date: 10/16/2023

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 10099700

MBLK

Run ID: GC8_231016B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: DBLKW1-227363-227363

DRO (C10-C20) 0.10ND

ORO (C20-C40) 0.10ND

000.0417 Surr: 4-Terphenyl-d14 75.5  44-11100.0315

Qual

RPD 
Limit

Analysis Date: 10/17/2023 06:48 PM

Prep Date: 10/16/2023

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 10099702

LCS

Run ID: GC8_231016B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: DLCSW1-227363-227363

004.17DRO (C10-C20) 78.3  72-1260.103.265

004.17ORO (C20-C40) 89.1  68-1250.103.714

000.0417 Surr: 4-Terphenyl-d14 62.7  44-11100.02617

Qual

RPD 
Limit

Analysis Date: 10/17/2023 07:25 PM

Prep Date: 10/16/2023

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 10099703

LCSD

Run ID: GC8_231016B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: DLCSDW1-227363-227363

3.26504.17DRO (C10-C20) 85.3  72-126 200.10 8.613.559

3.71404.17ORO (C20-C40) 94.5  68-125 200.10 5.933.941

R0.0261700.0417 Surr: 4-Terphenyl-d14 81.1  44-111 200 25.60.03383

The following samples were analyzed in this batch: 23101278-09A 23101278-10A

QC Page: 1 of  12

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: 227465 Instrument ID GC8 Method: SW8015C

Qual

RPD 
Limit

Analysis Date: 10/17/2023 08:40 PM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: mg/Kg

PQL

Client ID: SeqNo: 10100797

MBLK

Run ID: GC8_231016C

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: DBLKS1-227465-227465

DRO (C10-C20) 10ND

ORO (C20-C34) 10ND

003.33 Surr: 4-Terphenyl-d14 74.4  41-10202.476

Qual

RPD 
Limit

Analysis Date: 10/17/2023 09:17 PM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: mg/Kg

PQL

Client ID: SeqNo: 10100798

LCS

Run ID: GC8_231016C

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: DLCSS1-227465-227465

00333DRO (C10-C20) 103  59-12610341.9

00333ORO (C20-C34) 98.2  67.8-12010326.9

003.33 Surr: 4-Terphenyl-d14 75.4  41-10202.509

Qual

RPD 
Limit

Analysis Date: 10/18/2023 01:37 AM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: mg/Kg

PQL

Client ID: SB-3 SeqNo: 10100805

MS

Run ID: GC8_231016C

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-03A MS

00325.5DRO (C10-C20) 100  59-1269.8327

02.866325.5ORO (C20-C34) 96.3  67.8-1209.8316.3

003.255 Surr: 4-Terphenyl-d14 73.7  41-10202.4

Qual

RPD 
Limit

Analysis Date: 10/18/2023 02:14 AM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: mg/Kg

PQL

Client ID: SB-3 SeqNo: 10100806

MSD

Run ID: GC8_231016C

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-03A MSD

3270331.2DRO (C10-C20) 99.1  59-126 309.9 0.394328.3

316.32.866331.2ORO (C20-C34) 96.1  67.8-120 309.9 1.5321.1

2.403.312 Surr: 4-Terphenyl-d14 74.9  41-102 300 3.372.482

The following samples were analyzed in this batch: 23101278-01A 23101278-02A 23101278-03A

23101278-04A 23101278-05A 23101278-06A

23101278-07A 23101278-08A
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: 227332 Instrument ID GC9 Method: SW8015C

Qual

RPD 
Limit

Analysis Date: 10/18/2023 01:56 PM

Prep Date: 10/14/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10102974

MBLK

Run ID: GC9_231017A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: MBLK-227332-227332

000GRO (C6-C10) 05,000ND

005000 Surr: Toluene-d8 107  75-12005336

Qual

RPD 
Limit

Analysis Date: 10/18/2023 03:04 AM

Prep Date: 10/14/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10102960

LCS

Run ID: GC9_231017A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: LCS-227332-227332

00250000GRO (C6-C10) 101  63-1265,000252000

005000 Surr: Toluene-d8 117  75-12005826

Qual

RPD 
Limit

Analysis Date: 10/18/2023 06:26 AM

Prep Date: 10/14/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SB-2 SeqNo: 10102969

MS

Run ID: GC9_231017A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-02B MS

00354700GRO (C6-C10) 105  63-1267,100372700

007093 Surr: Toluene-d8 111  75-12007885

Qual

RPD 
Limit

Analysis Date: 10/18/2023 06:48 AM

Prep Date: 10/14/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SB-2 SeqNo: 10102970

MSD

Run ID: GC9_231017A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-02B MSD

3727000354700GRO (C6-C10) 103  63-126 307,100 1.93365600

788507093 Surr: Toluene-d8 112  75-120 300 0.6727939

The following samples were analyzed in this batch: 23101278-01B 23101278-02B
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: 227440 Instrument ID GC9 Method: SW8015C

Qual

RPD 
Limit

Analysis Date: 10/17/2023 11:18 PM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10102950

MBLK

Run ID: GC9_231017A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: MBLK-227440-227440

GRO (C6-C10) 5,000ND

005000 Surr: Toluene-d8 102  75-12005079

Qual

RPD 
Limit

Analysis Date: 10/17/2023 10:33 PM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10102949

LCS

Run ID: GC9_231017A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: LCS-227440-227440

00250000GRO (C6-C10) 96.6  63-1265,000241600

005000 Surr: Toluene-d8 109  75-12005466

Qual

RPD 
Limit

Analysis Date: 10/18/2023 01:56 AM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SB-8 SeqNo: 10102957

MS

Run ID: GC9_231017A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-08B MS

00342000GRO (C6-C10) 113  63-1266,800386000

006840 Surr: Toluene-d8 112  75-12007676

Qual

RPD 
Limit

Analysis Date: 10/18/2023 02:19 AM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SB-8 SeqNo: 10102958

MSD

Run ID: GC9_231017A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-08B MSD

S3860000342000GRO (C6-C10) 128  63-126 306,800 12.4437200

767606840 Surr: Toluene-d8 116  75-120 300 3.37934

The following samples were analyzed in this batch: 23101278-03B 23101278-04B 23101278-05B

23101278-06B 23101278-07B 23101278-08B

23101278-11A
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: R386091 Instrument ID GC9 Method: SW8015C

Qual

RPD 
Limit

Analysis Date: 10/19/2023 02:23 PM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 10111022

MBLK

Run ID: GC9_231017B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 9G-BLKW1-231017-R386091

GRO (C6-C10) 200ND

00100 Surr: Toluene-d8 107  77-1160106.6

Qual

RPD 
Limit

Analysis Date: 10/19/2023 01:38 PM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 10111021

LCS

Run ID: GC9_231017B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 9G-LCSW1-231017-R386091

005000GRO (C6-C10) 91  71-1302004549

00100 Surr: Toluene-d8 111  77-1160110.6

Qual

RPD 
Limit

Analysis Date: 10/19/2023 09:32 PM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 10111041

MS

Run ID: GC9_231017B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101209-05B MS

005000GRO (C6-C10) 93.4  71-1302004668

00100 Surr: Toluene-d8 111  77-1160110.7

Qual

RPD 
Limit

Analysis Date: 10/19/2023 09:09 PM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 10111040

DUP

Run ID: GC9_231017B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101209-02B DUP

000GRO (C6-C10) 0 30200 0ND

109.20100 Surr: Toluene-d8 108  77-116 300 0.874108.2

The following samples were analyzed in this batch: 23101278-09B 23101278-10B 23101278-12A
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: 227333 Instrument ID VMS10 Method: SW8260D

Qual

RPD 
Limit

Analysis Date: 10/24/2023 05:55 AM

Prep Date: 10/14/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10122237

MBLK

Run ID: VMS10_231023B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: MBLK-227333-227333

Benzene 30ND

Ethylbenzene 30ND

m,p-Xylene 60ND

o-Xylene 30ND

Toluene 30ND

Xylenes, Total 90ND

001000 Surr: 1,2-Dichloroethane-d4 99  80-1200990

001000 Surr: 4-Bromofluorobenzene 98.8  80-1200988.5

001000 Surr: Dibromofluoromethane 91.4  80-1200914

001000 Surr: Toluene-d8 100  80-12001004

Qual

RPD 
Limit

Analysis Date: 10/24/2023 04:45 AM

Prep Date: 10/14/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10122234

LCS

Run ID: VMS10_231023B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: LCS-227333-227333

001000Benzene 93.3  78-12230933

001000Ethylbenzene 95.8  75-12130958

002000m,p-Xylene 95.2  67-129601904

001000o-Xylene 97.2  75-12030972

001000Toluene 94.1  76-12030941

003000Xylenes, Total 95.9  67-129902876

001000 Surr: 1,2-Dichloroethane-d4 97.7  80-1200977

001000 Surr: 4-Bromofluorobenzene 105  80-12001048

001000 Surr: Dibromofluoromethane 100  80-12001000

001000 Surr: Toluene-d8 99.4  80-1200994

Qual

RPD 
Limit

Analysis Date: 10/24/2023 10:33 AM

Prep Date: 10/14/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SB-3 SeqNo: 10122252

MS

Run ID: VMS10_231023B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-03B MS

001442Benzene 98.3  78-122431418

001442Ethylbenzene 93.5  75-121431349

002884m,p-Xylene 93.1  67-129872685

001442o-Xylene 97.8  75-120431411

001442Toluene 92.2  76-120431330

004327Xylenes, Total 94.7  67-1291304095

001442 Surr: 1,2-Dichloroethane-d4 100  80-12001442

001442 Surr: 4-Bromofluorobenzene 102  80-12001474

001442 Surr: Dibromofluoromethane 101  80-12001454

001442 Surr: Toluene-d8 95.3  80-12001374
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: 227333 Instrument ID VMS10 Method: SW8260D

Qual

RPD 
Limit

Analysis Date: 10/24/2023 10:50 AM

Prep Date: 10/14/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SB-3 SeqNo: 10122253

MSD

Run ID: VMS10_231023B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-03B MSD

141801442Benzene 100  78-122 3043 2.111449

134901442Ethylbenzene 99.8  75-121 3043 6.461439

268502884m,p-Xylene 102  67-129 3087 8.812932

141101442o-Xylene 104  75-120 3043 6.481505

133001442Toluene 99.1  76-120 3043 7.111429

409504327Xylenes, Total 103  67-129 30130 8.014437

144201442 Surr: 1,2-Dichloroethane-d4 98  80-120 300 2.021413

147401442 Surr: 4-Bromofluorobenzene 105  80-120 300 2.561512

145401442 Surr: Dibromofluoromethane 95.8  80-120 300 5.141382

137401442 Surr: Toluene-d8 98.2  80-120 300 2.951416

The following samples were analyzed in this batch: 23101278-03B 23101278-04B 23101278-05B

23101278-06B 23101278-07B 23101278-08B

23101278-11A
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: 227485 Instrument ID VMS10 Method: SW8260D

Qual

RPD 
Limit

Analysis Date: 10/19/2023 06:13 AM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10105718

MBLK

Run ID: VMS10_231018B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: MBLK-227485-227485

000Benzene 0  0-030ND

000Ethylbenzene 0  0-030ND

000m,p-Xylene 0  0-060ND

000o-Xylene 0  0-030ND

000Toluene 0  0-030ND

000Xylenes, Total 0  0-090ND

001000 Surr: 1,2-Dichloroethane-d4 108  80-12001082

001000 Surr: 4-Bromofluorobenzene 100  80-12001004

001000 Surr: Dibromofluoromethane 94.7  80-1200947

001000 Surr: Toluene-d8 99.4  80-1200994

Qual

RPD 
Limit

Analysis Date: 10/19/2023 05:03 AM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10105715

LCS

Run ID: VMS10_231018B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: LCS-227485-227485

001000Benzene 115  78-122301154

001000Ethylbenzene 105  75-121301046

002000m,p-Xylene 106  67-129602116

001000o-Xylene 108  75-120301082

001000Toluene 110  76-120301102

003000Xylenes, Total 107  67-129903198

001000 Surr: 1,2-Dichloroethane-d4 106  80-12001058

001000 Surr: 4-Bromofluorobenzene 102  80-12001025

001000 Surr: Dibromofluoromethane 104  80-12001041

001000 Surr: Toluene-d8 102  80-12001024

Qual

RPD 
Limit

Analysis Date: 10/19/2023 10:16 AM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10105732

MS

Run ID: VMS10_231018B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101453-02C MS

001056Benzene 114  78-122321205

0193.81056Ethylbenzene 85.6  75-121321098

S010022113m,p-Xylene 60.1  67-129632272

0289.41056o-Xylene 83.3  75-120321169

001056Toluene 109  76-120321154

012903169Xylenes, Total 67.9  67-129953441

001056 Surr: 1,2-Dichloroethane-d4 104  80-12001102

S001056 Surr: 4-Bromofluorobenzene 121  80-12001281

001056 Surr: Dibromofluoromethane 96.2  80-12001016

001056 Surr: Toluene-d8 100  80-12001061
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: 227485 Instrument ID VMS10 Method: SW8260D

Qual

RPD 
Limit

Analysis Date: 10/19/2023 10:34 AM

Prep Date: 10/17/2023

Analyte Result %REC %RPD

Units: µg/Kg-dry

PQL

Client ID: SeqNo: 10105733

MSD

Run ID: VMS10_231018B

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101453-02C MSD

120501056Benzene 117  78-122 3032 2.891240

1098193.81056Ethylbenzene 88.8  75-121 3032 2.991131

S227210022113m,p-Xylene 64  67-129 3063 3.582355

1169289.41056o-Xylene 86.6  75-120 3032 2.941204

115401056Toluene 111  76-120 3032 1.681173

344112903169Xylenes, Total 71.6  67-129 3095 3.373559

110201056 Surr: 1,2-Dichloroethane-d4 107  80-120 300 2.61131

128101056 Surr: 4-Bromofluorobenzene 120  80-120 300 1.331264

101601056 Surr: Dibromofluoromethane 104  80-120 300 7.551096

106101056 Surr: Toluene-d8 101  80-120 300 0.1491062

The following samples were analyzed in this batch: 23101278-01B 23101278-02B
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: R386301 Instrument ID VMS8 Method: SW8260D

Qual

RPD 
Limit

Analysis Date: 10/23/2023 10:27 PM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 10120084

MBLK

Run ID: VMS8_231023A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 8V-BLKW2-231023-R386301

Benzene 1.0ND

Ethylbenzene 1.0ND

m,p-Xylene 2.0ND

o-Xylene 1.0ND

Toluene 1.0ND

Xylenes, Total 3.0ND

0020 Surr: 1,2-Dichloroethane-d4 99.2  80-120019.83

0020 Surr: 4-Bromofluorobenzene 99.6  80-120019.93

0020 Surr: Dibromofluoromethane 104  80-120020.85

0020 Surr: Toluene-d8 101  80-120020.21

Qual

RPD 
Limit

Analysis Date: 10/23/2023 09:32 PM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 10120082

LCS

Run ID: VMS8_231023A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 8V-LCSW2-231023-R386301

0020Benzene 110  78-1201.021.98

0020Ethylbenzene 104  76-1161.020.84

0040m,p-Xylene 108  76-1192.043.1

0020o-Xylene 109  77-1161.021.76

0020Toluene 104  78-1161.020.83

0060Xylenes, Total 108  77-1193.064.86

0020 Surr: 1,2-Dichloroethane-d4 99  80-120019.81

0020 Surr: 4-Bromofluorobenzene 100  80-120020.03

0020 Surr: Dibromofluoromethane 104  80-120020.73

0020 Surr: Toluene-d8 101  80-120020.28

Qual

RPD 
Limit

Analysis Date: 10/24/2023 05:23 AM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID:  SB-7 SeqNo: 10120131

MS

Run ID: VMS8_231023A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-10B MS

0020Benzene 103  78-1201.020.59

0020Ethylbenzene 99.8  76-1161.019.97

0040m,p-Xylene 101  76-1192.040.44

0020o-Xylene 99.3  77-1161.019.86

0020Toluene 99.8  78-1161.019.96

0060Xylenes, Total 100  77-1193.060.3

0020 Surr: 1,2-Dichloroethane-d4 97.2  80-120019.45

0020 Surr: 4-Bromofluorobenzene 104  80-120020.77

0020 Surr: Dibromofluoromethane 103  80-120020.59

0020 Surr: Toluene-d8 102  80-120020.38

QC Page: 10 of  12

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: R386301 Instrument ID VMS8 Method: SW8260D

Qual

RPD 
Limit

Analysis Date: 10/24/2023 05:05 AM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID:  SB-6 SeqNo: 10120129

DUP

Run ID: VMS8_231023A

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-09B DUP

000Benzene 0 301.0 0ND

000Ethylbenzene 0 301.0 0ND

J000m,p-Xylene 0 302.0 01.85

000o-Xylene 0 301.0 0ND

000Toluene 0 301.0 0ND

J000Xylenes, Total 0 303.0 01.85

20.15020 Surr: 1,2-Dichloroethane-d4 103  80-120 300 1.8220.52

21.06020 Surr: 4-Bromofluorobenzene 104  80-120 300 1.1520.82

21.16020 Surr: Dibromofluoromethane 102  80-120 300 3.1720.5

20.18020 Surr: Toluene-d8 102  80-120 300 1.5720.5

The following samples were analyzed in this batch: 23101278-09B 23101278-10B 23101278-12A

QC Page: 11 of  12

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Project: Cerilon Phase II (34531123)

Client: Barr Engineering Co.

Work Order: 23101278
QC BATCH REPORT

Batch ID: R385785 Instrument ID MOIST Method: SW3550C

Qual

RPD 
Limit

Analysis Date: 10/16/2023 02:07 PM

Prep Date:

Analyte Result %REC %RPD

Units: % of sample

PQL

Client ID: SeqNo: 10094593

MBLK

Run ID: MOIST_231016C

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: WBLKS-R385785

Moisture 0.10ND

Qual

RPD 
Limit

Analysis Date: 10/16/2023 02:07 PM

Prep Date:

Analyte Result %REC %RPD

Units: % of sample

PQL

Client ID: SeqNo: 10094592

LCS

Run ID: MOIST_231016C

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: LCS-R385785

00100Moisture 100  98-1020.1099.98

Qual

RPD 
Limit

Analysis Date: 10/16/2023 02:07 PM

Prep Date:

Analyte Result %REC %RPD

Units: % of sample

PQL

Client ID: SeqNo: 10094572

DUP

Run ID: MOIST_231016C

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101272-01C DUP

16.8600Moisture 0  0-0 100.10 1.6517.14

Qual

RPD 
Limit

Analysis Date: 10/16/2023 02:07 PM

Prep Date:

Analyte Result %REC %RPD

Units: % of sample

PQL

Client ID: SB-1 SeqNo: 10094574

DUP

Run ID: MOIST_231016C

SPK Val

SPK Ref 
Value

RPD Ref 
Value

Control 
Limit

DF: 1

Sample ID: 23101278-01A DUP

13.1900Moisture 0  0-0 100.10 3.1313.61

The following samples were analyzed in this batch: 23101278-01A 23101278-02A 23101278-03A

23101278-04A 23101278-05A 23101278-06A

23101278-07A 23101278-08A

QC Page: 12 of  12

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Group, USA

Sample Receipt Checklist
Holland, Michigan

Client Name: BARRENG - ND

Work Order: 23101278

Date/Time Received: 13-Oct-23 09:30

Received by: KYB

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Soil/Water

Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 2.9/3.9C

Login Notes:

IR3

Cooler(s)/Kit(s):

13-Oct-23 16-Oct-23 Karly Yablonski  Jodi Blouw

pH adjusted? Yes No N/A

pH adjusted by:  

Date/Time sample(s) sent to storage: 10/13/2023 3:20:46 PM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1
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MEMORANDUM 
 

Date: May 2, 2024  

To: North Dakota Department of Transportation   

From: Kevin Mackey PE, PTOE, Bolton & Menk, Inc. 

 Josh Reinke PE, Bolton & Menk, Inc. 

Subject: Cerilon Facility - Traffic Impact Study 
 Trenton, ND 
 Project No.: 0T4.M00231 

 
I hereby certify that this report was prepared by me or under my direct supervision and that I am a duly 
Licensed Professional Engineer under the laws of the State of North Dakota. 
 
By: Kevin Mackey PE, PTOE 
  
 License No. PE - 40412 
 
Date:  _May 2, 2024_  
 
 
 

Introduction 
This report presents the findings of the Traffic Impact Study (TIS) conducted for the proposed Cerilon GTL 
North Dakota Project (the Project) to be located in the northwest quadrant of the intersection of 42nd Street 
NW and 147th Avenue NW in Trenton, ND. The purpose of this study is to determine the potential impacts to 
the surrounding transportation system created by daily operations (Daytime Staff, Nighttime Staff, 
Contractors, and Trucks) traffic generated by the Project, as well as recommend improvements to mitigate 
these impacts. Additionally, this study analyzes the proposed access spacing and sight distance based on the 
North Dakota Department of Transportation (NDDOT) Traffic Operations Manual guidelines. This TIS follows 
guidance from the NDDOT Traffic Operations Manual.  

 

Project Details 
The Project includes two identical gas-to-liquid (GTL) facilities on a single 370 acre site. Each GTL facility will 
convert 240 million standard cubic feet of natural gas per day to 24,000 barrels per day (bpd) of liquid 
hydrocarbon products; specifically, lubricant base oils, ultra-low sulfur diesel (ULSD) and naphtha. The two 
GTL facilities will be constructed in separate phases, hereby referred to as Phase 1 and Phase 2 anticipated to 
be completed and operational in 2028 and 2032, respectively. For analysis purposes, Full Build (2032) 
conditions consists of Phase 1 and Phase 2 of the Project fully built-out.  

Cerilon provided information regarding shifts, staff, contractors, and trucks proposed for each phase of the 
Project. The information is summarized on the following page.  

 
  

Cerilon 000769



Cerilon Facility – Traffic Impact Study  

Page 4 
 

 

Phase 1: 

• 143 Daytime Staff  

• 22 Nighttime Staff 

• 50 Contractors 

• 4 Daily Site Delivery Trucks via Proposed Delivery Driveway along 42nd Street NW 

• 76 Daily Savage Tanker Trucks via Savage Services (these utilize the existing Savage Services Driveway 
along 42nd Street NW – see below for more information)  

 
Full Build (Phase 1 and Phase 2): 

• 87 Daytime Staff (in addition to Phase 1) 

• 7 Nighttime Staff (in addition to Phase 1) 

• 40 Contractors (in addition to Phase 1) 

• 4 Daily Site Delivery Trucks via Proposed Delivery Driveway along 42nd Street NW (in addition to Phase 
1) 

• 76 Daily Savage Tanker Trucks via Savage Services (in addition to Phase 1) - (these utilize the existing 
Savage Services Driveway along 42nd Street NW – see below for more information) 

 
Access to the site is proposed via the following: 

• One (1) full movement Main Driveway along 42nd Street NW 

• One (1) full movement Delivery Driveway along 42nd Street NW  

• One (1) full movement East Driveway along 147th Avenue NW  

The Savage Bakken Petroleum Services Hub (Savage) is an existing petroleum bulk storage terminal adjacent 
to the west side of the Project site that transloads petroleum liquids between railcars and tanker trucks. 
Savage operates five large petroleum storage tanks, a rail loop, and ten rail spurs to facilitate its transloading 
activities.  

Cerilon and Savage are actively evaluating a commercial arrangement wherein Savage constructs and operates 
tankage for Cerilon’s final products on Savage’s property. Savage’s existing railroad connection and liquid 
loading racks provide feasible means of delivering finished products without permitting and construction 
additional, similar infrastructure on the Project site. It is anticipated that Savage will permit, construct, own, 
and operate the storage tanks used to store the Project’s finished products, as well as any new rail and truck 
loading infrastructure that is required. 

All of the site generated Tanker Trucks are expected to be handled via Savage Services (west of the Project) 
and utilize the existing Savage Services Driveway along 42nd Street NW. Cerilon intends to require daily 
operations (Daytime Staff, Nighttime Staff, Contractors, and Trucks) traffic generated by this site to use the 
Connector Street to access the proposed driveways along 42nd Street NW to access the site. Daily operations 
traffic generated by the site will not be permitted to utilize 147th Avenue NW along ND 1804 to access the site 
due to safety concerns for traffic turning onto 147th Avenue NW and traveling through the railroad crossing.  
 
The Proposed East Driveway will typically not be used during operations. This driveway will be used during 
construction, as an emergency site exit and for some contractor access during plant turnarounds. Therefore, 
the Proposed East Driveway was not analyzed under Opening Day (2028/2032) and Future (2043) conditions 
defined below, as the limited number of vehicles using this driveway during daily operations will be random 
and likely not be constrained to arriving during peak time periods; however, a sight distance evaluation was 
conducted to indicate any safety concerns. Refer to Figure A for the site location map. 

Cerilon 000770
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Scope of Traffic Analysis 

This study analyzes traffic conditions during the weekday AM and PM peak hours for the following scenarios: 

• Opening Day Conditions – Phase 1 (2028) 

• Opening Day Conditions – Full Build (2032) 

• Future Traffic Conditions (2043) 
 
Existing (2023) and No-Build (2028/2032) conditions were not analyzed in this study due to the minimal 
growth and impacts in the area. The roadways intersecting with ND 1804 in the study area are currently very 
low volume roads (380 Average Daily Traffic [ADT] on the Connector Street to 149th Avenue NW and 126 ADT 
on 147th Avenue NW / 44th Lane NW); therefore, there is very little potential for traffic flow issues. The 13-
hour turning movement data collected in December 2023 was utilized to estimate ADT on the low volume 
roads discussed above. It was assumed the 13-hour traffic count data accounts for 85% of the average daily 
traffic. 
 
The study area for the TIS consists of the following existing intersections: 

• ND 1804 and 147th Avenue NW / 44th Lane NW (unsignalized) 

• 42nd Street NW and 147th Avenue NW (unsignalized) 

• 42nd Street NW and Savage Services Driveway (unsignalized) 

• 149th Avenue NW and Connector Street (unsignalized) 

• ND 1804 and Connector Street (unsignalized) 

 

Construction Traffic and Construction Management Plan (CMP) 
This traffic impact study was performed for anticipated traffic conditions when the Cerilon Facility is 
operational. Analysis did not estimate construction traffic or traffic conditions during construction activities. 
 
A Construction Management Plan (CMP) will be developed by Cerilon separate from this study, which will 
discuss construction phase traffic management accessing the site from both proposed entrances. Cerilon 
indicated that the construction traffic will utilize the intersection of ND 1804 and 147th Avenue NW to access 
the Proposed East Driveway along 147th Avenue NW to access the site.   
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Existing Conditions 
Data Collection 
Existing weekday AM (7:15 AM to 8:15 AM) and PM (5:00 PM to 6:00 PM) peak hour traffic volumes were 
determined based on 13-hour traffic counts conducted at the study intersections listed below in December 
2023, while schools were in session. Weekday AM and PM peak hours were determined based on the traffic 
utilizing ND 1804 to access the study area (highest volumes). The same weekday AM and PM peak hours were 
utilized at all the study area intersections to provide a precise analysis throughout the study area intersections. 

• ND 1804 and 147th Avenue NW / 44th Lane NW  

• 42nd Street NW and 147th Avenue NW  

• 42nd Street NW and Savage Services Driveway 

• 149th Avenue NW and Connector Street  

• ND 1804 and Connector Street  
 

The existing weekday AM and PM peak hour heavy vehicle percentage was calculated utilizing the count data 
on each movement and the peak hour factor by approach. Refer to Figure B for an illustration of the Existing 
Peak Hour Traffic (2023). Refer to Appendix A of this report for a copy of the count data.  

 

Crash Data 

Crash data was obtained at the study intersections for the most recent five-year period (2018-2023) to 
determine existing safety issues at these intersections. A summary of the crash results is provided for the 
intersections in Table 1. Refer to Appendix B for the crash analysis report.  
 

Table 1: Crash Analysis Summary: 

Study Intersections 
Type of Crash 

Rear End 
Non-Collison with 

Motor Vehicle 

ND 1804 and 147th Avenue NW / 44th Lane NW 2 1 

147th Avenue NW and 42nd Street NW 0 0 

42nd Street NW and Savage Services Driveway  0 0 

149th Avenue NW and Connector Street 0 0 

ND 1804 and Connector Street 0 0 

Total Crashes 2 1 

 
The intersection of ND 1804 and 147th Avenue NW / 44th Lane NW indicated 3 crashes over the most recent 
five years (2018-2023) and none at the other study intersections. It should be noted that 2 crashes were 
categorized as property damage only (PDO), and 1 was non-incapacitating injury (B) under “clear” and “dry” 
conditions during the daytime.  
 
These rear end crashes could have been a result of the lack of turn-lanes at the intersection ND 1804 and 44th 
Lane NW / 147th Avenue NW. While daily operations traffic should not impact this movement, a southbound 
left-turn lane along ND 1804 could help prevent rear-end collisions.  

Cerilon 000773
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No-Build Conditions  
In order to account for the growth of traffic and subsequent traffic conditions at a future year, No-Build traffic 
projections are needed. No-Build traffic is the component of traffic due to the growth of the community and 
surrounding area that is anticipated to occur regardless of whether or not the Project is constructed.  
 

Ambient Traffic Growth 
Average Daily Traffic (ADT) volumes along ND 1804 from the NDDOT Interactive Transportation Information 
Map were utilized to determine a growth rate based on the historical growth in the area, as well as engineering 
judgement. The ADT volumes show minimal growth historically along ND 1804; therefore, it was assumed that 
a conservative annual growth rate of 2% (higher than historical average) would be used to generate 2028 
(Phase 1), 2032 (Full Build), and 2043 (Future) projected weekday AM and PM peak hour traffic volumes.  
 

Adjacent Development Traffic 
Known potential adjacent developments are expected to be low trip generators with unknown built-out dates 
(SA Fuels X, Wellspring Hydro, Buckshot Seeds Crushing); therefore, trips generated by the potential adjacent 
developments are assumed to be included in the growth rate. While historically the annual growth rate was 
shown to be below 1% (average), a growth rate of 2% was utilized to account for these potential adjacent 
developments.   
 

Future Roadway Conditions 
There are no known roadway improvements in the study area that were considered in the future year analysis.  
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Opening Day Conditions – Phase 1 (2028) and Full Build (2032) 
Trip Generation 
The Project will be constructed in separate phases, Phase 1 and Phase 2 anticipated to be completed and 
operational in 2028 and 2032, respectfully. For analysis purposes, Full Build (2032) conditions consist of Phase 
1 and Phase 2 of the Project fully built-out. Since the Project is unique and does not fit into typical land uses 
described in the Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th Edition, the project 
team provided information regarding shifts, staff, contractors, and trucks proposed for each phase of the 
Project. The following is proposed for each phase of the Project: 

 
Phase 1: 

• 143 Daytime Staff 

• 22 Nighttime Staff 

• 50 Contractors 

• 4 Daily Site Delivery Trucks via Proposed Delivery Driveway along 42nd Street NW 

• 76 Daily Savage Tanker Trucks via Savage Services (these utilize the existing Savage Services Driveway 
along 42nd Street NW – see below for more information)  

 
Full Build (Phase 1 and Phase 2): 

• 87 Daytime Staff (in addition to Phase 1) 

• 7 Nighttime Staff (in addition to Phase 1) 

• 40 Contractors (in addition to Phase 1) 

• 4 Daily Site Delivery Trucks via Proposed Delivery Driveway along 42nd Street NW (in addition to Phase 
1) 

• 76 Daily Savage Tanker Trucks via Savage Services (in addition to Phase 1) - (these utilize the existing 
Savage Services Driveway along 42nd Street NW – see below for more information) 

 
This analysis assumes there will be no pedestrian or bike trips as a result of the Project.  
 
Access to the site is proposed via the following: 

• One (1) full movement Main Driveway along 42nd Street NW 
- Utilized for the majority (95%) of Passenger Vehicles (Daytime Staff, Nighttime Staff, and 

Contractors). 
- Cerilon indicated this driveway would provide access to a large parking lot with a security gate for 

people to enter after parking. 

• One (1) full movement Delivery Driveway along 42nd Street NW  
- Utilized for Site Delivery Trucks and a portion of Passenger Vehicles. 
- Cerilon indicated there is a guard-controlled security gate for Site Delivery Trucks and a small 

portion (5%) of Passenger Vehicles accessing the site.  

• One (1) full movement East Driveway along 147th Avenue NW  
- Utilized for movement of oversized loads during construction and for emergency egress. 
- Cerilon indicated there is a guard-controlled security gate that will not typically be used during 

operations. 
 

All of the site generated Tanker Trucks are expected to be handled via Savage Services (west of the Project) 
and utilize the existing Savage Services Driveway along 42nd Street NW. Refer to Figure C for the preliminary 
site plan.  
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For the purposes of this study, it is assumed the weekday AM and PM peak hours at the study intersections 
and the shift change peaks occur during the same time. It should be noted that the weekday AM and PM peak 
hours were determined based on traffic utilizing ND 1804 to access the study area (highest volumes). The 
same weekday AM and PM peak hours were utilized at all the study area intersections to provide a consistent 
analysis throughout the study area intersections. Table 2 and Table 3, below, outline the expected trips at 
each phase created by the site based on data provided by Cerilon (see Appendix C). 
 
In Table 2 below, it is illustrated that Phase 1 of the Project is anticipated to generate approximately 590 total 
site trips on the roadway network during a typical 24-hour weekday period. Of the daily traffic volume, it is 
anticipated that 223 trips (197 entering and 26 exiting) will occur during the weekday AM peak Hour and 223 
trips (26 entering and 197 exiting) will occur during the weekday PM peak hour.  
 
Truck traffic is expected to be around 27 percent of total site-generated traffic after Phase 1 is complete. Site-
generated truck traffic is expected to be spread throughout the day, therefore truck traffic is expected to 
make up around 4 percent of peak hour traffic.  
 

Table 2: Trip Generation Summary – Phase 1 (2028) 

Development Intensity 
Daily 

Traffic 
(vpd) 

Weekday 
AM Peak Hour 

Trips (vph) 

Weekday 
PM Peak Hour 

Trips (vph) 

Enter Exit Enter Exit 

Phase 1 

143 Daytime Staff   286 143 -- -- 143 

22 Nighttime Staff 44 -- 22 22 -- 

50 Contractors 100 50 -- -- 50 

4 Daily Site Delivery 
Trucks 

8 1 1 1* 1* 

Savage Services (Phase 1) 
76 Daily Savage Tanker 

Trucks 
152 3** 3** 3** 3** 

Phase 1 Total Trips 590 197 26 26 197 

*For the purposes of this study, it was assumed that the same weekday AM peak hour Site Delivery Truck traffic would 
access the site during the weekday PM peak hour.  
**Based on the data provided by Cerilon, it was assumed that the Daily Savage Tanker Truck traffic is spread out evenly 
over 24 hours. 
Site traffic accessing the site via the Proposed Delivery Driveway along 42nd Street NW are shown in blue. 
Site traffic utilizing the existing Savage Services Driveway are shown in red. 
 
In Table 3 on the following page, it is illustrated that the Project at full built-out is anticipated to generate 
approximately 1,018 total site trips on the roadway network during a typical 24-hour weekday period. Of the 
daily traffic volume, it is anticipated that 365 trips (328 entering and 37 exiting) will occur during the weekday 
AM peak Hour and 365 trips (37 entering and 328 exiting) will occur during the weekday PM peak hour.  
 
Truck traffic is expected to be around 31 percent of total site-generated traffic after Phase 2 is complete, with 
this traffic assumed to continue being spread throughout the day. As such, truck traffic is expected to remain 
around 4 percent of peak hour traffic, similar to conditions expected after Phase 1 is completed. The Project 
at full build-out is anticipated to generate 16 truck trips (8 entering and 8 exiting) during the weekday AM and 
PM peak hours. The majority of these trucks will use the existing Savage Services Driveway along 42nd Street 
NW. 
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Table 3: Trip Generation Summary – Full Build (2032) 

Development Intensity 
Daily 

Traffic 
(vpd) 

Weekday 
AM Peak Hour 

Trips (vph) 

Weekday 
PM Peak Hour 

Trips (vph) 

Enter Exit Enter Exit 

Phase 1 and Phase 2 

230 Daytime Staff   460 230 -- -- 230 

29 Nighttime Staff 58 -- 29 29 -- 

90 Contractors 180 90 -- -- 90 

8 Daily Site Delivery 
Trucks 

16 2 2 2* 2* 

Savage Services  
(Phase 1 and Phase 2) 

152 Daily Savage Tanker 
Trucks 

304 6** 6** 6** 6** 

Full Build Total Trips 1,018 328 37 37 328 
*For the purposes of this study, it was assumed that the same weekday AM peak hour Site Delivery Truck traffic would 
access the site during the weekday PM peak hour.  
**Based on the data provided by Cerilon, it was assumed that the Daily Savage Tanker Truck traffic is spread out evenly 
over 24 hours. 
Site traffic accessing the site via the Proposed Delivery Driveway along 42nd Street NW are shown in blue. 
Site traffic utilizing the existing Savage Services Driveway are shown in red. 

 

Site Trip Distribution and Assignment 
The trip distribution used in assigning the site traffic for the Project was estimated based on a combination of 
existing traffic patterns, population centers adjacent to the study area, and engineering judgement. When 
determining the regional distribution, population centers north of the study area have significantly higher 
populations when compared to those to the south. Based on the United States Census Bureau in 2020, 
Williston, ND had a population of 29,160 (approximately 14 miles northeast of Trenton, ND) and Sidney, MT 
had a population of 6,346 (approximately 32 miles southwest of Trenton, ND). Additionally, major regional 
roadways like US 2 and US 85 can be accessed north of the site. For the purposes of this analysis, Passenger 
Vehicle trips associated with the Project consist of Daytime Staff, Nighttime Staff, and Contractors. Passenger 
Vehicles and Trucks (Site Delivery Trucks and Savage Tanker Trucks) follow the same regional distribution. 
 
It is estimated that the Passenger Vehicle (Daytime Staff/Nighttime Staff/Contractors) and Truck site trips will 
be regionally distributed as follows:  

• 95% to/from the north via ND 1804 

• 5% to/from the south via ND 1804 
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Access to the site is proposed via the following: 
• One (1) full movement Main Driveway along 42nd Street NW 

- Utilized for the majority (95%) of Passenger Vehicles (Daytime Staff, Nighttime Staff, and 
Contractors). 

- Cerilon indicated this driveway would provide access to a large parking lot with a security gate for 
people to enter after parking. 

• One (1) full movement Delivery Driveway along 42nd Street NW  
- Utilized for Site Delivery Trucks and a portion of Passenger Vehicles. 
- Cerilon indicated there is a guard-controlled security gate for Site Delivery Trucks and a small 

portion (5%) of Passenger Vehicles accessing the site.  

• One (1) full movement East Driveway along 147th Avenue NW  
- Utilized for movement of oversized loads during construction and for emergency egress. 
- Cerilon indicated there is a guard-controlled security gate that will not typically be used during 

operations. 
 
All of the site generated Tanker Trucks via Savage Services (west of the Project) utilize the existing Savage 
Services Driveway along 42nd Street NW. Cerilon indicated that the majority (95%) of the Passenger Vehicle 
trips associated with the Project will utilize the Proposed Main Driveway and a small portion (5%) will utilize 
the Proposed Delivery Driveway along 42nd Street NW. 
 
Cerilon intends to require daily operations (Daytime Staff, Nighttime Staff, Contractors, and Trucks) traffic 
generated by this site to use the Connector Street to access the Proposed Driveways along 42nd Street NW to 
access the site. It should be noted that the daily operations traffic generated by the site will not be permitted 
to utilize 147th Avenue NW along ND 1804 to access the site due to safety concerns for traffic turning onto 
147th Avenue NW and traveling through the railroad crossing.  

 
The Passenger Vehicle and Truck Site Trip Distributions are shown in Figure D. Refer to Figure E for the 
Passenger Vehicle Site Trip Assignment – Phase 1, Figure F for the Truck Site Trip Assignment – Phase 1, and 
Figure G for the Total Site Trip Assignment – Phase 1. Refer to Figure H for the Passenger Vehicle Site Trip 
Assignment – Full Build, Figure I for the Truck Site Trip Assignment – Full Build, and Figure J for the Total Site 
Trip Assignment – Full Build.  
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Onsite vehicle parking. 300 stalls (Staff and select
contractors); Overflow parking off-site - location TBD)

Main plant entrance 
with staging for 5 
tractor/trailers
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oversized vehicle
entrance only
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(boom - guard controlled)

Security gate
(boom - guard controlled)
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Opening Day Conditions (2028/2032) 
 
To estimate traffic conditions with the site fully built-out, the total site trips were added to the No-Build traffic 
volumes to determine the Opening Day traffic volumes. Refer to Figure K for an illustration of the Opening 
Day Peak Hour Traffic – Phase 1 (2028) and Figure L for the Opening Day Peak Hour Traffic – Full Build (2032).  
 
The Opening Day (2028/2032) weekday AM and PM peak hour traffic volumes were analyzed to determine 
the levels of service at the study intersections under Opening Day conditions with the Project. Study area 
intersections were analyzed with improvements necessary to accommodate Opening Day traffic volumes. The 
results of the capacity analysis for each intersection are presented in the Capacity Analysis section of this 
report.  

Future Conditions (2043) 

To understand long-term roadway needs, Future traffic volumes were estimated by adding the total site trips 
with the site fully built-out to the No-Build traffic volumes (2043). Refer to Figure M for an illustration of the 
Future Peak Hour Traffic (2043). 
 
The Future (2043) weekday AM and PM peak hour traffic volumes were analyzed to determine the levels of 
service at the study intersections under Future conditions with the Project. Study area intersections were 
analyzed with improvements necessary to accommodate Future traffic volumes. The results of the capacity 
analysis for each intersection are presented in the Capacity Analysis section of this report.  
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Capacity Analysis 
Intersection capacity analysis for the study intersections was performed using the Highway Capacity Manual 
(HCM) intersection level of service methodology (analysis was performed with the Synchro 11 analysis 
software). 
 
Intersection level of service (LOS) is a metric used to describe the quality of traffic flow at intersections, with 
LOS A indicating near free-flow traffic conditions with minimal delays and LOS F representing a breakdown of 
traffic flow with major delays. Intersection LOS is a function of control delay at intersections, with delay 
thresholds for each LOS shown in Table 4.  
 

Table 4: Highway Capacity Manual – Levels-of-Service and Delay 

UNSIGNALIZED INTERSECTION SIGNALIZED INTERSECTION 

LEVEL OF 
SERVICE 

AVERAGE CONTROL DELAY 
PER VEHICLE (SECONDS) 

LEVEL OF 
SERVICE 

AVERAGE CONTROL DELAY 
PER VEHICLE (SECONDS) 

A 
B 
C 
D 
E 
F 

0-10 
10-15 
15-25 
25-35 
35-50 
>50 

A 
B 
C 
D 
E 
F 

0-10 
10-20 
20-35 
35-55 
55-80 
>80 

 
Intersection level of service analysis was performed for the follow traffic scenarios: 

• Opening Day Conditions – Phase 1 (2028) 

• Opening Day Conditions – Full Build (2032) 

• Future Traffic Conditions (2043) 
 
Applying guidance from the NDDOT Traffic Operations Manual traffic operations at LOS E or LOS F are 
considered deficient and in need of some type of mitigation to improve traffic flow.  
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ND 1804 and 147th Avenue NW / 44th Lane NW 

The existing unsignalized intersection of ND 1804 and 147th Avenue NW / 44th Lane NW was analyzed under 
Opening Day – Phase 1 (2028), Opening Day – Full Build (2032), and Future (2043) traffic conditions with 
existing lane configurations and traffic control shown in Table 5. Any proposed lane configurations are shown 
in bold. Refer to Table 5 for a summary of the analysis results. Refer to Appendix D for the Synchro capacity 
analysis reports.  
 

Table 5: Analysis Summary of ND 1804 and 147th Avenue NW / 44th Lane NW 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Opening Day - 
Phase 1 (2028)  

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 

B2 

A2 

A1 

A1 

N/A 

C2 

B2 

A1 

A1 

N/A 

Opening Day 
– Full Build (2032) 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 

B2 

A2 

A1 

A1 

N/A 

D2 

C2 

A1 

A1 

N/A 

Future (2043) 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 

B2 

B2 

A1 

A1 

N/A 

D2 

C2 

A1 

A1 

N/A 

1. Level of service for major-street left-turn movement. 
2. Level of service for minor-street approach. 

 

Capacity analysis of all scenarios indicated that the major-street left-turn movement is expected to operate 
at LOS A during the weekday AM and PM peak hours. The minor-street approach is expected to operate at 
LOS B or better during the weekday AM peak hour and LOS D or better during the weekday PM peak hour 
without improvements. This study assumed that the daily operations (Daytime Staff, Nighttime Staff, 
Contractors, and Trucks) traffic generated by this site, will be required to use the Connector Street to access 
the proposed driveways along 42nd Street NW to access the site; therefore, the site is not expected to add any 
daily operations traffic to the minor-street approaches.   
 
Cerilon will work with the Township responsible for 147th Avenue NW to develop a plan to pave the unpaved 
portion of 147th Avenue NW from ND 1804 to 42nd Street NW.   
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42nd Street NW and 147th Avenue NW 

The existing unsignalized intersection of 42nd Street NW and 147th Avenue NW was analyzed under Opening 
Day – Phase 1 (2028), Opening Day – Full Build (2032), and Future (2043) traffic conditions with existing lane 
configurations and traffic control shown in Table 6. Any proposed lane configurations are shown in bold. Refer 
to Table 6 for a summary of the analysis results. Refer to Appendix D for the Synchro capacity analysis reports.  
 

Table 6: Analysis Summary of 42nd Street NW and 147th Avenue NW 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Opening Day - 
Phase 1 (2028)  

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 

A2 

N/A 
A1 

-- 

A2 
N/A 

Opening Day 
– Full Build 

(2032) 

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 

A2 
N/A 

A1 

-- 

A2 
N/A 

Future 
 (2043) 

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 

A2 
N/A 

A1 

-- 

A2 
N/A 

1. Level of service for major-street left-turn movement. 
2. Level of service for minor-street approach. 

 

Capacity analysis of all scenarios indicated that the major-street left-turn movement and minor-street 
approach is expected to operate at LOS A during the weekday AM and PM peak hours. This study assumed 
that the daily operations (Daytime Staff, Nighttime Staff, Contractors, and Trucks) traffic generated by this 
site will be required to use the Connector Street to access the proposed driveways along 42nd Street NW to 
access the site; therefore, the site is not expected to add any daily operations traffic to this intersection.  No 
improvements are recommended at this intersection due to acceptable levels of service and minimal 
queueing.  
 
Cerilon will work with the Township responsible for 147th Avenue NW to develop a plan to pave the unpaved 
portion of 147th Avenue NW from ND 1804 to 42nd Street NW.   
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42nd Street NW and Savage Services Driveway 

The existing unsignalized intersection of 42nd Street NW and Savage Services Driveway was analyzed under 
Opening Day – Phase 1 (2028), Opening Day – Full Build (2032), and Future (2043) traffic conditions with 
existing lane configurations and traffic control shown in Table 7. Any proposed lane configurations are shown 
in bold. Refer to Table 7 for a summary of the analysis results. Refer to Appendix D for the Synchro capacity 
analysis reports.  
 

Table 7: Analysis Summary of 42nd Street NW and Savage Services Driveway 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Opening Day - 
Phase 1 (2028)  

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 

A2 

N/A 
A1 

-- 

B2 
N/A 

Opening Day 
– Full Build 

(2032) 

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 

A2 
N/A 

B1 

-- 

B2 
N/A 

Future 
 (2043) 

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 

A2 
N/A 

B1 

-- 

B2 
N/A 

1. Level of service for major-street left-turn movement. 

2. Level of service for minor-street approach. 
 
Capacity analysis of all scenarios indicated that the major-street left-turn movement and minor-street 
approach is expected to operate at LOS A during the weekday AM peak hour and LOS B or better during the 
weekday PM peak hour. No improvements are recommended at this intersection due to acceptable levels of 
service and minimal queueing. 
 
Based on the data provided by Cerilon, it was assumed that the Daily Savage Tanker Truck traffic is spread out 
evenly over 24 hours. 
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149th Avenue NW and Connector Street 

The existing unsignalized intersection of 149th Avenue NW and Connector Street was analyzed under Opening 
Day – Phase 1 (2028), Opening Day – Full Build (2032), and Future (2043) traffic conditions with existing lane 
configurations and traffic control shown in Table 8. Any proposed lane configurations are shown in bold. Refer 
to Table 8 for a summary of the analysis results. Refer to Appendix D for the Synchro capacity analysis reports.  

 

Table 8: Analysis Summary of 149th Avenue NW and Connector Street 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Opening Day - 
Phase 1 (2028)  

EB 
NB 
SB 

1 LT-TH 
1 LT-RT 
1 TH-RT 

B2 
A1 

-- 
N/A 

B2 
A1 

-- 
N/A 

Opening Day 
– Full Build 

(2032) 

EB 
NB 
SB 

1 LT-TH 
1 LT-RT 
1 TH-RT 

C2 
A1 

-- 
N/A 

B2 
A1 

-- 
N/A 

Future 
 (2043) 

EB 
NB 
SB 

1 LT-TH 
1 LT-RT 
1 TH-RT 

C2 
A1 

-- 
N/A 

B2 
A1 

-- 
N/A 

1. Level of service for major-street left-turn movement. 

2. Level of service for minor-street approach. 
 
Capacity analysis of all scenarios indicated that the major-street left-turn movement is expected to operate 
at LOS A during the weekday AM and PM peak hours. The minor-street approach is expected to operate at 
LOS C or better during the weekday AM peak hour and LOS B during the weekday PM peak hour. No 
improvements are recommended at this intersection due to acceptable levels of service and minimal 
queueing. 
 
The eastbound approach of the intersection (Connector Street) was analyzed as stop-controlled under all 
scenarios. It should be noted that this intersection is approximately 380 feet east of the adjacent intersection 
of ND 1804 and Connector Street. Based on the 95th percentile queues reported in Synchro and simulations in 
SimTraffic, queues on the minor-street approach are not anticipated to exceed 158 feet with site traffic 
associated with the Project.  
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ND 1804 and Connector Street 

The existing unsignalized intersection of ND 1804 and Connector Street was analyzed under Opening Day – 
Phase 1 (2028), Opening Day – Full Build (2032), and Future (2043) traffic conditions with existing lane 
configurations and traffic control shown in Table 9. Any proposed lane configurations are shown in bold. Refer 
to Table 9 for a summary of the analysis results. Refer to Appendix D for the Synchro capacity analysis reports.  

 
Table 9: Analysis Summary of ND 1804 and Connector Street 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Opening Day - 
Phase 1 (2028)  

WB 
NB 
SB 

1 LT-RT 
1 TH, 1 TH-RT 

1 LT, 2 TH  

B2 
-- 

A1 
N/A 

B2 
-- 

A1 
N/A 

Opening Day 
– Full Build 

(2032) 

WB 
NB 
SB 

1 LT-RT 
1 TH, 1 TH-RT 

1 LT, 2 TH  

C2 
-- 

A1 
N/A 

C2 
-- 

A1 
N/A 

Future 
 (2043) 

WB 
NB 
SB 

1 LT-RT 
1 TH, 1 TH-RT 

1 LT, 2 TH  

D2 
-- 

B1 
N/A 

D2 
-- 

A1 
N/A 

1. Level of service for major-street left-turn movement. 

2. Level of service for minor-street approach. 

 
Capacity analysis of all scenarios indicated that the major-street left-turn movement is expected to operate 
at LOS B or better during the weekday AM peak hour and LOS A during the weekday PM peak hour. The minor-
street approach is expected to operate at LOS D or better during the weekday AM and PM peak hours. No 
improvements are recommended at this intersection due to acceptable levels of service and minimal 
queueing. 
 
It should be noted that this intersection is approximately 380 feet west of the adjacent intersection of 149th 
Avenue NW and Connector Street. Based on the 95th percentile queues reported in Synchro and simulations 
in SimTraffic, queues on the minor-street approach are not anticipated to exceed 243 feet with site traffic 
associated with the Project. Additionally, this intersection is approximately 350 feet south of an at-grade 
railroad crossing and the southbound left-turn queues (maintained within the existing storage length) are not 
expected to back into the railroad crossing. Based on the Federal Railroad Administration Office of Safety 
Analysis, the estimated level of train activity at the railroad crossing is currently 30 trains per day.  
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42nd Street NW and Proposed Main Driveway 

The proposed intersection of 42nd Street NW and Proposed Main Driveway was analyzed under Opening Day 
– Phase 1 (2028), Opening Day – Full Build (2032), and Future (2043) traffic conditions with existing lane 
configurations and traffic control shown in Table 10. Any proposed lane configurations are shown in bold. 
Refer to Table 10 for a summary of the analysis results. Refer to Appendix D for the Synchro capacity analysis 
reports.  

 
Table 10: Analysis Summary of 42nd Street NW and Proposed Main Driveway 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Opening Day - 
Phase 1 (2028)  

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 
A2 

N/A 
A1 

-- 
B2 

N/A 

Opening Day 
– Full Build 

(2032) 

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 
A2 

N/A 
A1 

-- 
B2 

N/A 

Future 
 (2043) 

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 
A2 

N/A 
A1 

-- 
B2 

N/A 

Improvements by Developer shown in bold. 
1. Level of service for major-street left-turn movement. 

2. Level of service for minor-street approach. 
 
Capacity analysis of all scenarios indicated that the major-street left-turn movement and minor-street 
approach is expected to operate at LOS A during the weekday AM peak hour and LOS B or better during the 
weekday PM peak hour. It should be noted that the Proposed Main Driveway will be utilized by the majority 
(95%) of Passenger Vehicles (Daytime Staff/Nighttime Staff/Contractors). Cerilon indicated this driveway 
would provide access to a large parking lot with a security gate for people to enter after parking. 
 
Cerilon will work with the Township responsible for 42nd Street NW to develop a plan to pave the unpaved 
portion of 42nd Street NW from Savage Services Driveway to 147th Avenue NW.   
 
Right and left-turn lanes were considered at the Proposed Main Driveway based on the NDDOT Traffic 
Operations Manual. Under Future (2043) conditions, right and left-turn lanes are not expected to be needed 
based on a capacity standpoint; therefore, turn lanes are not recommended. It should be noted that there is 
minimal through traffic along 42nd Street NW and 147th Avenue NW.  
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42nd Street NW and Proposed Delivery Driveway 
The proposed intersection of 42nd Street NW and Proposed Delivery Driveway was analyzed under Opening 
Day – Phase 1 (2028), Opening Day – Full Build (2032), and Future (2043) traffic conditions with existing lane 
configurations and traffic control shown in Table 11. Any proposed lane configurations are shown in bold. 
Refer to Table 11 for a summary of the analysis results. Refer to Appendix D for the Synchro capacity analysis 
reports.  

Table 11: Analysis Summary of 42nd Street NW and Proposed Delivery Driveway 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Opening Day - 
Phase 1 (2028)  

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 
A2 

N/A 
A1 

-- 
A2 

N/A 

Opening Day 
– Full Build 

(2032) 

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 
A2 

N/A 
A1 

-- 
A2 

N/A 

Future 
 (2043) 

EB 
WB 
SB 

1 LT-TH 
1 TH-RT 
1 LT-RT 

A1 

-- 
A2 

N/A 
A1 

-- 
A2 

N/A 

Improvements by Developer shown in bold. 
1. Level of service for major-street left-turn movement. 

2. Level of service for minor-street approach. 
 
Capacity analysis of all scenarios indicated that the major-street left-turn movement and minor-street 
approach is expected to operate at LOS A during the weekday AM and PM peak hours.  
 
The Proposed Delivery Driveway will be utilized by Site Delivery Trucks and a small portion (5%) of Passenger 
Vehicles. SimTraffic simulation models were used to evaluate potential queue spillback issues associated with 
the guard gate. To provide a conservative analysis and accurately simulate the guard gate operations at the 
Proposed Delivery Driveway (approximately 300 ft internal stem provided, accommodates 5 Site Delivery 
Trucks before the gated access north of 42nd Street NW), a signal with a 180-second cycle length was utilized 
to simulate the guard gate. It was assumed each Site Delivery Truck would take approximately 180 seconds to 
enter/exit the site. Based on SimTraffic simulations, minimal queueing was observed and all queues were 
maintained on site.   
 
Cerilon will work with the Township responsible for 42nd Street NW to develop a plan to pave the unpaved 
portion of 42nd Street NW from Savage Services Driveway to 147th Avenue NW.   
 
Right and left-turn lanes were considered at the Proposed Delivery Driveway based on the NDDOT Traffic 
Operations Manual. Under Future (2043) conditions, right and left-turn lanes are not expected to be needed 
based on a capacity standpoint; therefore, turn lanes are not recommended. It should be noted that there is 
minimal through traffic along 42nd Street NW and 147th Avenue NW.  
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Sight Distance Evaluation and Access Spacing  
Intersection sight distance analysis was performed at all study area intersections and proposed driveways 
applying guidance from “A Policy on Geometric Design of Highways and Streets, 2018” from the American 
Association of State Highway and Transportation Officials (AASHTO). The study area intersections meet all 
sight distance guidelines from AASHTO. Based on the NDDOT desired access spacing, there are no conflicts at 
the proposed driveways with adjacent intersections. 
 
Sight distance triangle diagrams and tables for each study area intersection can be found in Appendix E. 
 

Recommendations 

Based on the findings of this study, specific geometric improvements have been identified and are 
recommended to accommodate Future traffic conditions. This study assumed that the daily operations 
(Daytime Staff, Nighttime Staff, Contractors, and Trucks) traffic generated by this site will be required to use 
the Connector Street to access the proposed driveways along 42nd Street NW to access the site. See a more 
detailed description of the recommended improvements below. Refer to Figure N for an illustration of the 
recommended lane geometry for the Project.  
 

Recommended Improvements  

42nd Street NW and Proposed Main Driveway 

• Construct southbound approach with one (1) ingress lane and one (1) egress lane.  

• Provide stop-control for the southbound approach. 

• Cerilon will work with the Township responsible for 42nd Street NW to develop a plan to pave the 
unpaved portion of 42nd Street NW from Savage Services Driveway to 147th Avenue NW.   

 
42nd Street NW and Proposed Delivery Driveway 

• Construct southbound approach with one (1) ingress lane and one (1) egress lane. 

• Provide stop-control for the southbound approach. 

• Cerilon will work with the Township responsible for 42nd Street NW to develop a plan to pave the 
unpaved portion of 42nd Street NW from Savage Services Driveway to 147th Avenue NW.   

 
147th Avenue NW and Proposed East Driveway 

• Construct eastbound approach with one (1) ingress and one (1) egress lane. 

• Provide stop-control for the eastbound approach.  

• Cerilon will work with the Township responsible for 147th Avenue NW to develop a plan to pave the 
unpaved portion of 147th Avenue NW from ND 1804 to 42nd Street NW.   
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barr.com   

4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435 | 952.832.2600 

Technical Memorandum 

To: Rochelle Harding, Cerilon 

From: Andrew Skoglund 

Subject: Technical Sound Memorandum 

Date: May 24, 2024 

Project: 34/53-1123 

c: Beau Thurman, Amanda Gravseth, Joel Trinkle 

Barr Engineering Co. provides this memo as a high-level summary of relevant noise analyses related to 

the Cerilon project based on information provided to Barr to-date. It summarizes basic noise concepts, 

applicable regulations, and limitations of current modeling efforts. 

Basics of Noise  

Noise levels are usually measured in units of decibels (“dB”). For applications where human hearing is 

the prime consideration, A-weighting is applied to yield A-weighted decibels (“dBA”). This weighting 

serves to better replicate the way the human ear perceives sound. This scale puts more weight on the 

range of frequencies that the average human ear perceives and less on those that we do not hear as 

well, such as very high and very low frequencies. A level of 0 dBA is nominally the threshold of hearing, 

below which a healthy human ear cannot detect sound. Most situations never yield levels this low, with a 

quiet bedroom or rural nighttime falling around 25 dBA. Table 1 provides a range of common noise 

sources and their typical sound levels. 

Table 1. Common Indoor and Outdoor Noises and Their Associated Sound Level 

Outdoor Noises Indoor Noises Sound Pressure 
Levels (dBA) 

Jet Flyover at 300 m Rock Band at 5 m 110 

Gas Lawn Mower at 1 m Inside Subway Train (New York) 100 

Diesel Truck at 15 m Food Blender at 1 m 90 

Noisy Urban Daytime 
Garbage Disposal at 1 m 

Shouting at 1 m 
80 

Gas Lawn Mower at 30 m 
 

Vacuum Cleaner at 1 m 
Normal Speech at 1 m 

70 

Commercial Area Large Business Office 60 

Quiet Urban Daytime Dishwasher Next Room 50 

Quiet Urban Nighttime 
 

Small Theatre 
Large Conference Room 

Library 
40 

Quiet Suburban Nighttime -- 30 

Quiet Rural Nighttime 
Bedroom at Night 

Concert Hall 
25 

-- Broadcast and Recording Studio 15 
Source: United States Federal Highway Administration https://highways.dot.gov/public-roads/common-outdoor-and-
indoor-noises 

 

Cerilon 000802

https://highways.dot.gov/public-roads/common-outdoor-and-indoor-noises
https://highways.dot.gov/public-roads/common-outdoor-and-indoor-noises


To: Rochelle Harding, Cerilon 
From: Andrew Skoglund 
Subject: Technical Sound Memorandum 
Date: May 24, 2024 
Page: 2 

P:\Bismarck\34 ND\53\34531123 Cerilon Gas to Liquids\WorkFiles\Noise 

Modeling\FINAL_Cerilon_Noise_Applicability_Tech_Memo_for_review_24MAY2024 - Title Revised.docx 

 

Decibels are on a logarithmic scale; thus, sound levels add logarithmically rather than arithmetically. 

Combining two equal sound levels results in a net increase of +3 dBA versus one of the initial sound 

levels. For example, a 37 dBA new source added to a 37 dBA background level results in a combined 

sound level of 40 dBA. A 3 dBA increase is barely perceptible, while an increase of 10 dBA is perceived 

as a doubling of the sound level. 

The propagation of noise into the environment is also dependent on a number of factors. Lower-

frequency sounds generally propagate better through the air than higher frequency sounds (i.e., lower-

frequency noises will be audible further from a source than a higher-frequency noise). The ambient 

temperature, humidity, wind, and other atmospheric affects also impact the propagation of noise into the 

environment. Physical obstructions, both natural and man-made, can also attenuate noise impacts.  

Applicable Noise Standards  

There are no numerical local noise ordinances that currently apply to the project. 

There are no statewide general noise standards in North Dakota. There are state-level noise impact 

metrics for wind farms, but this does not apply to the Cerilon project.1 Williams County also does not 

currently have a numerical standard for noise impacts, but does have basic standards regarding 

nuisances, including noise:2 

Dust, fumes, odors, smoke, vapor, noise, lights, and vibrations from any industrial or manufacturing 

operations shall be contained within the HI district. 

Ongoing concerns with other noise-generating activities in the Williams County area may spur further 

development of specific numerical noise standards as the Cerilon project continues planning and 

development. This would also provide a clearer interpretation of ‘contained within’ in the Williams County 

nuisance standard as it pertains to facility impacts. 

Project Noise Modeling 

Barr Engineering modeled projected sound levels from the Cerilon Project for both scenarios with Phase 

1 only operating and both Phase 1 and 2 operating. Noise modeling was conducted using iNoise® 

software, which uses standard ISO noise propagation methodology. The ISO 9613 standard simulates 

downwind, moderate inversion conditions, aiming to provide a conservative calculation of potential source 

impacts to nearby receptors. 

The current state of project design includes only high-level sound emission information, with projected 

sound emissions for equipment largely associated with employee exposure limits under OSHA. While the 

ISO modeling methodology can apply frequency-specific sound attenuation characteristics, current 

project information lacks this level of detail, only having overall sound levels available at this time. As 

such, initial modeling analyses are limited to simplified assumptions about source frequency 

 

1 North Dakota Administrative Code 69-06-08-01(4) requires wind turbines not to exceed 45 dBA within 100 ft of an 
inhabited residence. 
2 Williams County Zoning Ordinance and Subdivision Regulations, ordinance 2-8-7.3 for heavy industrial zoning 
(January 2024). 
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characteristics. Sources without specific frequency data are modeled using the 500Hz band values per 

ISO 9613, providing a conservative approximation of potential frequency-specific impacts. Refined source 

frequency information may yield lower modeled dBA levels, as higher frequencies typically experience 

greater attenuation than the 500Hz band. While providing a useful check for ongoing project design and a 

guide toward potential mitigation opportunities, the current level of input detail limits the ability of the 

modeling to provide a refined noise impact assessment.  

With these caveats accounted for, projected sound levels reaching nearby residences were modeled for 

both Phase 1 of the project only operating as well as the final configuration with Phases 1 and 2 operating 

(Figures 1 and 2, respectively). Modeled levels are based on steady operating configurations (i.e., not 

including emergency flaring). The five nearest residences modeled sound levels ranging from 46 to 56 

dBA depending on location and project phase. Projected levels are shown in Table 2. As most facility 

source sound levels are similar, source culpability is primarily a function of proximity between source and 

receptor. Elevated sources like coolers and condensers are less shielded by plant structures and have 

slightly higher influences than ground-level sources like pumps. 

Table 2. Modeled Project Sound Levels 

Receptor 

Direction 

from 

Project 

Modeled 

Phase 1 

Sound Level 

(dBA) 

Modeled 

Phase 1 & 2 

Sound Level 

(dBA) 

Leading Contributing 

Source Groups 

Residence 

R1 
Northeast 52 54 

NE ASU Venting and 

Condensers, Ph.1 

Cooling Tower 

Residence 

R2 

East-

Northeast 
50 52 

Ph.1 PWU Area Coolers 

and Heaters 

Residence 

R3 
Southeast 47 49 

Ph.2 ATR Fans, Ph. 2 

PWU Area Pumps and 

Coolers 

Residence 

R4 
South 49 56 

Ph.2 Boiler/STG Area 

Coolers 

Residence 

R9 
East 46 50 

Ph.2 Cooling Tower, Ph2. 

PWU Area Heaters, Ph.2 

ATR Fans 
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From: Johnson, Sandra K. <sajohnson@nd.gov>
Sent: Monday, June 5, 2023 7:51 AM
To: David S. Haar
Subject: RE: Eagle Nest Query

CAUTION: This email originated from outside of your organization.  
Hi David, 
There are no known bald or golden eagle nests within 1 mile of the coordinates. 
Thanks, 
Sandy 
 
Sandra Johnson 
Conservation Biologist 
 
(701) 328-6382     •     sajohnson@nd.gov     •     gf.nd.gov 
 

 

     

       
 
 
 
From: David S. Haar <DHaar@barr.com>  
Sent: Wednesday, May 24, 2023 4:01 PM 
To: Johnson, Sandra K. <sajohnson@nd.gov> 
Cc: Beau Thurman <BThurman@barr.com>; Amanda Gravseth <AGravseth@barr.com> 
Subject: Eagle Nest Query 
 

***** CAUTION: This email originated from an outside source. Do not click links or open attachments unless you know 
they are safe. ***** 

Hi Sandra, 
 
Would you please review the attached location and let me know if you have any records of bald or golden eagle nests in 
the vicinity? 

 You don't often get email from dhaar@barr.com. Learn why this is important  
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Here are the approximate coordinates of the site. 
Latitude: 48.034805° 
Longitude: -103.876893° 
 
Thank you! 
 
   David S. Haar 

   Senior Environmental Scientist 
   Minneapolis, MN office: 952.842.3625 
   DHaar@barr.com 
   www.barr.com 
 

 
 
If you no longer wish to receive marketing e-mails from Barr, respond to communications@barr.com and we will be happy to honor your 
request. 
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Barr Engineering Co. 234 West Century Avenue, Bismarck, ND 58503 | 701.255.5460 |www.barr.com 

June 9, 2023 

North Dakota Game and Fish Department 

Director Jeb Williams 

100 N. Bismarck Expressway 

Bismarck, ND 58501-5095 

Re: Proposed Energy Conversion Facility – Request for Comments 

To Whom It May Concern:  

Barr Engineering Co. (Barr) is supporting Cerilon GTL ND Inc. (Cerilon) in preparing an application to the 

North Dakota Public Service Commission (ND PSC) for a Certificate of Site Compatibility for a greenfield 

industrial facility near Trenton, ND (Project). The Project is located on approximately 370 acres in Sections 

25 and 36, Township 153 North, Range 103 West in Williams County. See attached Figure 1 for a map of 

Cerilon’s property where the project is proposed to be constructed.  

The proposed Project will contain two primary operations:  

• Conversion of Natural Gas to Liquids: Cerilon intends to construct two gas-to-liquids (GTL) 

facilities (Phase 1 and Phase 2) to convert natural gas into low-carbon, high-value synthetic 

hydrocarbon liquids. Phase 1 will convert 240 million standard cubic feet per day (MMscf/day) of 

natural gas into 24,000 barrels per day (bpd) of liquid products, including approximately 14,600 

bpd of ultra-low sulfur diesel, 3,600 bpd of naphtha, and 5,800 bpd of base oils. Phase 2 will be 

constructed with the same capacity, but the specific product slate may be altered based on future 

market conditions. 

• Electric Energy Generation: The GTL process will contain several high-temperature and 

exothermic processes. Cerilon intends to recover this energy to generate steam which will be 

routed to steam turbines to generate electricity. Additional steam will be generated by a battery 

of package boilers combusting excess gases unable to be converted to saleable liquid products. 

Cerilon’s preliminary estimate is that each project phase will generate approximately 100 

megawatts (MW) of electricity. Most of this electricity will be used on-site, with any excess 

exported to the electrical grid. 

Additional processes will be conducted at the site to support these primary operations. These include but 

are not limited to raw material and product storage, product loading to tanker trucks and railcars, 

wastewater treatment, flares to eliminate process upset gases, and other shared utilities. Cerilon also 

proposes installing a carbon capture system on the GTL facilities, which will reduce the project's carbon 

dioxide (CO2) emissions. The captured carbon will be routed by a third-party to an off-site location for 

geological sequestration by a third-party.  
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Phase 1 of the project is proposed to begin construction in mid-2025 and begin commercial operation in 

2028. Phase 2 will begin construction after Phase 1 begins commercial operation, but the specific timing is 

still being evaluated. The Project will apply for all required local, state, and federal permits and approvals. 

Cerilon requests your input to identify any concerns your agency may have regarding the Project’s 

potential impacts that fall within the purview of your agency and any potential permits or approvals your 

agency may require. Your agency’s input will be incorporated into the Project’s application for a Certificate 

of Site Compatibility that Barr and Cerilon are developing for submittal to the ND PSC. The ND PSC will 

also evaluate your input via their approval process.  

Please refer to Chapter 69-06-08 of the North Dakota Administrative Code for a complete list of the 

criteria that will be considered in the siting application. 

We would appreciate receiving your response by July 24, 2023. Please send your comments to 

cerilon@barr.com or 234 West Century Avenue, Bismarck, ND 58503. If no reply is received, it will be 

assumed that your agency has no comment on the Project. If you require further information or have 

questions, please do not hesitate to send an email to the previously provided email address or contact me 

via phone at 701.221.5424.  

Sincerely,  

 

Amanda Gravseth 

Project Manager, Senior Chemical Engineer 

Attachment: Figure 1 – Project Location Map 

cc:  Nico Duursema (Cerilon) 

 Rochelle Harding (Cerilon) 

 Joel Trinkle (Barr) 

 Casey Furey (Crowley-Fleck)
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Barr Engineering Co. 234 West Century Avenue, Bismarck, ND 58503 | 701.255.5460 |www.barr.com 

June 9, 2023 

US Fish and Wildlife Service 

3425 Miriam Avenue 

Bismarck, ND 58501-7926 

Re: Proposed Energy Conversion Facility – Request for Comments 

To Whom It May Concern:  

Barr Engineering Co. (Barr) is supporting Cerilon GTL ND Inc. (Cerilon) in preparing an application to the 

North Dakota Public Service Commission (ND PSC) for a Certificate of Site Compatibility for a greenfield 

industrial facility near Trenton, ND (Project). The Project is located on approximately 370 acres in Sections 

25 and 36, Township 153 North, Range 103 West in Williams County. See attached Figure 1 for a map of 

Cerilon’s property where the project is proposed to be constructed.  

The proposed Project will contain two primary operations:  

• Conversion of Natural Gas to Liquids: Cerilon intends to construct two gas-to-liquids (GTL) 

facilities (Phase 1 and Phase 2) to convert natural gas into low-carbon, high-value synthetic 

hydrocarbon liquids. Phase 1 will convert 240 million standard cubic feet per day (MMscf/day) of 

natural gas into 24,000 barrels per day (bpd) of liquid products, including approximately 14,600 

bpd of ultra-low sulfur diesel, 3,600 bpd of naphtha, and 5,800 bpd of base oils. Phase 2 will be 

constructed with the same capacity, but the specific product slate may be altered based on future 

market conditions. 

• Electric Energy Generation: The GTL process will contain several high-temperature and 

exothermic processes. Cerilon intends to recover this energy to generate steam which will be 

routed to steam turbines to generate electricity. Additional steam will be generated by a battery 

of package boilers combusting excess gases unable to be converted to saleable liquid products. 

Cerilon’s preliminary estimate is that each project phase will generate approximately 100 

megawatts (MW) of electricity. Most of this electricity will be used on-site, with any excess 

exported to the electrical grid. 

Additional processes will be conducted at the site to support these primary operations. These include but 

are not limited to raw material and product storage, product loading to tanker trucks and railcars, 

wastewater treatment, flares to eliminate process upset gases, and other shared utilities. Cerilon also 

proposes installing a carbon capture system on the GTL facilities, which will reduce the project's carbon 

dioxide (CO2) emissions. The captured carbon will be routed by a third-party to an off-site location for 

geological sequestration by a third-party.  
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Phase 1 of the project is proposed to begin construction in mid-2025 and begin commercial operation in 

2028. Phase 2 will begin construction after Phase 1 begins commercial operation, but the specific timing is 

still being evaluated. The Project will apply for all required local, state, and federal permits and approvals. 

Cerilon requests your input to identify any concerns your agency may have regarding the Project’s 

potential impacts that fall within the purview of your agency and any potential permits or approvals your 

agency may require. Your agency’s input will be incorporated into the Project’s application for a Certificate 

of Site Compatibility that Barr and Cerilon are developing for submittal to the ND PSC. The ND PSC will 

also evaluate your input via their approval process.  

Please refer to Chapter 69-06-08 of the North Dakota Administrative Code for a complete list of the 

criteria that will be considered in the siting application. 

We would appreciate receiving your response by July 24, 2023. Please send your comments to 

cerilon@barr.com or 234 West Century Avenue, Bismarck, ND 58503. If no reply is received, it will be 

assumed that your agency has no comment on the Project. If you require further information or have 

questions, please do not hesitate to send an email to the previously provided email address or contact me 

via phone at 701.221.5424.  

Sincerely,  

 

Amanda Gravseth 

Project Manager, Senior Chemical Engineer 

Attachment: Figure 1 – Project Location Map 

cc:  Nico Duursema (Cerilon) 

 Rochelle Harding (Cerilon) 

 Joel Trinkle (Barr) 

 Casey Furey (Crowley-Fleck)

Cerilon 000812



 

 

 

Cerilon 000813



 

 

 

 

 

 

Cerilon 000814



 
 

Meeting Notes 
 
USFWS/Cerilon/Barr Meet and Greet 
Thursday, May 25, 2023  
9AM CST 

Attendees:  

U.S. Fish and Wildlife Service: Luke Toso, Jerry Reinisch, Seth Jones   

Cerilon: Rochelle Harding  

Barr: Amanda Gravseth, David Haar, Beau Thurman  

 

Project Overview  

• Rochelle provided a project overview and project location map 
o Cerilon plans to submit the PSC CSC application in Q3 2023 
o Cerilon intends to receive all regulatory permits in-hand to support final investment 

decision (FID) by the end of 2024. 
 

Desktop Review  

• David reviewed iPaC website endangered species and critical habitat results 
• Jerry is most concerned with pallid sturgeon noting the project location is great for spawning. 
• Also discussed paddlefish with similar concerns. He plans to review West Dakota Water’s in-take 

structure (and floating mechanism).  
o If Cerilon needs to design their own water in-take structure, USFWS is willing to provide 

recommendations on screen size, velocity, floating, and neon lights 
o Also, team would need coordinate permitting of intake with USACE and water 

commission 
 

Project Habitat/Location Discussion   

• USFWS asks the following questions for every project:  
o Are there impacts to trees (Northern Long Eared Bat habitat)?  
o Are there impacts to native (prairie) habitat?  
o Are there impacts to migratory birds?  

• USFWS most concerned with pallid sturgeon, piping plover, and whooping crane 
o Although desktop review is okay; USFWS recommends field survey / habitat assessment 
o USFWS recommends education to construction team if whooping crane(s) are present (1-

mile no-activity zone when present) 
• Per USFWS Timing/Buffer Recommendations sheet, if trees need to be removed from the project 

site, the suggested tree (3” diameter at breast height) removal period is November 1 – March 31 
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o Region 3 is driving potential changes to the regulations, so USFWS recommends cutting 
down trees before March 2024 

o Guidance for NLEB may change April 1, 2024 
• Beau asked USFWS if the nearby Wildlife and Waterfowl Management Areas are state or federal – 

Seth indicated one is state and the other federal. Minimal concerns for project, more concerned 
with impacts to birds from wind farms. 

o USFWS discussed doing a field survey of these areas to check bird population, then 
repeat the survey after the facility is built/operating. This is not required but was 
presented as something that could be done. 

 

ACTION ITEMS:  
1. Cerilon/Barr to perform recommended fieldwork to look piping plover habitat and eagle nests –

rescheduled for week of June 5, 2023  
a. Can the piping plover see or hear the construction?  

2. USFWS to send USFWS Timing/Buffer Recommendations sheet – complete  
3. Cerilon to consider wetland baseline monitoring data during construction and after startup  
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United States Department of the Interior 
 

FISH AND WILDLIFE SERVICE 
North Dakota Ecological Services 

3425 Miriam Avenue 
Bismarck, ND 58501 

 

 
 

 
May 22, 2024 

In reply, please refer to:  
Cerilon GTL ND Inc. near Trenton, ND           
 

 
Ms. Amanda Gravseth 
Project Manager, Senior Chemical Engineer 
Barr Engineering 
234 West Century Avenue 
Bismarck, North Dakota 58503 
 
Dear Ms. Gravseth: 
 
Thank you for your letter on June 9, 2023, and email of May 9, 2024, regarding the Cerilon GTL 
Project in Williams County, North Dakota. The Project consists of construction of a facility that 
would convert natural gas to liquids and generate electric energy. On May 25, 2024, the United 
States Fish & Wildlife (Service) met with representatives from Barr Engineering and Cerilon to 
initiate discussions in reference to the proposed project.  
 
The Service appreciates the early contact by the proponents to discuss and review possible 
effects to threatened and endangered species and their habitats that may be present in the 
proposed project area.  This demonstrates Cerilon’s willingness to cooperate with the Service to 
avoid potential impacts to listed species.  Recent changes in listing status for some of the species 
will require additional review.  Using the USFWS IPAC system will assist with the beginning 
stages of this process and provides information on possible impacts. 
 
The early preliminary review of anticipated species impacts from the proposed project will help 
with avoidance and minimization of these impacts.  The willingness to work with the Service on 
these and other issues as they may arise should help with a timely consultation that will benefit 
both Cerilon and listed species they may otherwise be affecting. 
 
The proposed Project actions should be re-analyzed if any of the following occur:  
 

1. New information reveals effects of the action that may affect listed species in a manner or 
to an extent not previously considered.  

2. The identified action is subsequently modified in a manner that causes an effect to the 
listed species or critical habitat that was not considered in this consultation.  

3. A new species is listed, or critical habitat is designated that may be affected by this 
Project.  
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The FWS appreciates the opportunity to work with Barr Engineering and Cerilon to ensure the 
conservation of federal listed species to conserve threatened and endangered species and their 
habitats. If you have any additional questions or concerns, please contact Jerry Reinisch at (701) 
425-2133 or via email at jerry_reinisch @fws.gov or contact me at (720) 793-6797 or 
luke_toso@fws.gov. 

Sincerely, 

 

 

Luke Toso 
North Dakota Ecological Services Supervisor 
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