
Appendices 

February 14, 2025 

Daphne Ryan 
Montana Department of Environmental Quality 
1520 E 6th Avenue 
Helena, MT 59601 

Re: Additional Corrective Action Work Plan Required for the Petroleum Release at 
Lyons Motor Inc., 3900 Harrison Avenue, Butte, Silver Bow County, Montana; 
Facility ID 47-08591 (TID 28446), Release 955, Work Plan ID 34990 

Dear Daphne: 

This workplan presents Water & Environmental Technologies’ (WET’s) proposed approach and 
budget for corrective actions at the above-referenced Facility, as required in a Montana 
Department of Environmental Quality (DEQ) Work Plan Request letter dated January 14, 2025. 

Scope of Work 

The scope of work includes installing and developing a new monitoring well near MW-1, 
conducting up to four groundwater monitoring events, laboratory analysis of soil and groundwater 
samples, conducting data validation, preparing Interim Data Submittals (three), and preparing an 
Abbreviated Groundwater Monitoring Report (AR- 01) within 90 days of receipt of analytical data 
for the final monitoring event. The first monitoring event will occur in 2025 pending approval of 
this work plan. The Facility release closure plan will also be updated and appended to the AR-01. 

Project Management 

WET personnel will provide informational status reports to the owner and DEQ on an as-needed 
basis. Other duties associated with this task include scheduling field work, project reporting 
administration, monitoring the project budget and deliverables, and any submitted written agreed-
upon WP modifications to complete the objectives. 

Mobilization 

WET personnel will mobilize to the site 8 times to complete the required scope of work. 
Mobilizations include marking for utility locates, installing the monitoring well, well development, 
survey (surveyor and technician), and conducting up to four groundwater monitoring events. Each 
round-trip mobilization is approximately nine miles, 35 minutes of travel time, and includes 30 
minutes for loading/unloading. 

Well Installation 

Despite efforts by the owner to ensure the preservation of MW-1 during ongoing site work, this 
well could not be located in 2024 and is assumed to be destroyed. The preservation efforts are 
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documented and included as Appendix A. Because groundwater concentrations in this well 
remained above risk-based screening levels (RBSLs) in 2022, it is necessary to replace this well. 

Prior to drilling activities, utility locates will be performed using Montana’s One Call system. One 
soil boring will be installed and completed as a 2-inch diameter monitoring well with a flush-mount 
monument cemented in place. The well will be constructed with 2-inch, schedule 40 PVC casing 
and 0.010-inch factory slotted screen installed across the shallow aquifer water table, with a total 
of 10-feet of screen. Additional completion procedures are outlined in WET SOP-10: Monitoring 
Well Construction (Appendix B). Anticipated total depth of the well based on historical 
groundwater data is 30 feet below ground surface (bgs); exact screen intervals and total depths 
will be determined in the field based on observed zones of contamination, lithology, and historical 
water level data. Three bids were solicited for drilling; Wiley Drilling submitted the lowest bid and 
will be awarded the work. Bids are included as Appendix C. 

Field Work 

WET personnel will oversee soil boring/monitoring well installation.  Soil cores will be logged and 
continuously screened for evidence of contamination using a PID and the heated headspace 
method following procedures outlined in WET SOP-12: Procedures for Field Screening Using a 
Photoionization Detector (Appendix B). Soil will be classified according to the unified soil 
classification system (USCS).   One sample and a duplicate will be collected at the soil-water 
interface in accordance with WET SOP-9B: Subsurface Soil Sampling – Borehole and Excavation 
(Appendix B). All pertinent field investigation and sampling information will be recorded on field 
sheets or in a field notebook, as described in the WET SOP-1: Field Logbook and Field Sampling 
Forms (Appendix B). 

Samples will be placed in an ice filled cooler immediately after collection and shipped to the 
laboratory for volatile petroleum hydrocarbon (VPH) analysis following the procedures outlined in 
WET SOP-4: Sample Nomenclature, Documentation, and Chain of Custody and WET SOP-3: 
Sample Package and Shipping (Appendix B).  

Well Development 

Newly installed wells will be developed in accordance with WET SOP-13: Monitoring Well 
Development (Appendix B). If light non-aqueous phase liquid (LNAPL) is present in a well, that 
well will not be developed. During development, the following water quality parameters and 
observations will be recorded: 

• Depth to water;
• Development time and volume;
• Flow rate
• pH, temperature, specific conductance, and turbidity;
• Other observations as appropriate (color, presence of odors, sheen).

Development should continue until water quality parameters have stabilized and the turbidity of 
the discharge is low. 
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Survey 

One survey event is planned to complete the scope of work. The newly installed monitoring well 
will be surveyed for location and top of casing elevation and tied into the existing survey by a 
licensed surveyor. The location coordinates will be presented in the 1983 North American Datum 
(NAD83), Montana State Plane with units of international feet. Elevations will be expressed in 
units of feet above sea level (AMSL) relative to the 1988 North American Vertical Datum 
(NAVD88). 

Groundwater Monitoring 

WET will conduct up to four groundwater monitoring events of wells MW-1R, MW-6, and MW-7 
over the course of this workplan. The first event will take place during high groundwater in 2025. 
Groundwater monitoring scope and frequency will be evaluated after each event. Once 
concentrations in a well are below RBSLs for at least two consecutive events, that well will be 
removed from the monitoring network.  

Fluid levels will be measured with an oil-water interface meter prior to purging the well in 
accordance with WET standard operating procedure (SOP) SOP-5: Measurement of Fluid Levels 
and recorded on the WET Groundwater Sampling Form in accordance with WET SOP-1: Field 
Logbook and Field Sampling Forms. SOPs are included as Appendix B. Any monitoring well 
containing free product will not be sampled. Monitoring wells will be purged and sampled using a 
peristaltic pump and following procedures specified in this workplan and WET SOP-8B: 
Groundwater Sampling – Low Flow Method (Appendix B) and DEQ’s Groundwater Sampling 
guidance (2018).  

Groundwater field parameters for each well will be measured during purging activities by a YSI® 
Professional Plus Quatro Cable multi-meter, HACH turbidity meter, and an oil/water interface 
probe as outlined in WET SOP-6: Measurement of Field Parameters (Appendix B). Field 
parameter measurements consist of recording initial depth to water, temperature, specific 
conductivity (SC), dissolved oxygen (DO), pH, oxidation reduction potential (ORP), turbidity, final 
depth to water, and volume during purging. Temperature and drawdown will be monitored but are 
not subject to stabilization criteria. Field parameter readings should be recorded every 3-5 
minutes until three consecutive readings are within stabilization range. Once parameters stabilize 
according to the criteria in Table 1, a groundwater sample will be collected in laboratory-supplied 
bottles.  
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Table 1. Stabilization Parameters 
Water Quality 
Parameter Unit Stabilization 

Range Exception 

pH standard units 
(s.u.) ±0.1 s.u. 

Specific Conductance 
(SC) 

microsiemens per centimeter 
(µS/cm) ±3% 

Dissolved Oxygen 
(DO) 

milligrams per liter 
(mg/L) ±10% <0.50 mg/L 

Turbidity nephelometric turbidity units 
(NTU) ±10% <5 NTU 

Oxidation/Reduction 
Potential (ORP) 

millivolts 
(mV) ±10 mV 

Reusable equipment (oil-water interface probe) will be decontaminated in accordance with WET 
SOP-2: Equipment Decontamination (Appendix B). 

All events will include the collection of a duplicate sample (from MW-6) and a field blank sample 
for quality assurance and quality control (QA/QC) purposes.  

Samples will be placed in an ice filled cooler immediately after collection and shipped to the 
laboratory following the procedures outlined in WET SOP-4: Sample Nomenclature, 
Documentation, and Chain of Custody and WET SOP-3: Sample Package and Shipping 
(Appendix B).  

Investigation-Derived Waste (IDW) Management, Characterization, and Disposal 

Work plan implementation will generate soil IDW through drilling activities, groundwater IDW from 
well development and purging, and non-indigenous IDW including worker trash, personal 
protective equipment, and disposable sample tubing. IDW will be managed in accordance with 
WET SOP-17: Management of Investigation-Derived Waste. 

Soil will be continuously screened using a PID. Any soil exhibiting a PID reading greater than 100 
parts per million (ppm) will be placed in a labeled bucket with a lid or a drum and sampled. Once 
analytical results are available, appropriate disposal will be arranged. Soil with PID readings 
below 100 ppm will be land spread near the point of generation. 

Following the DEQ disposal of untreated purge water from monitoring guidance dated July 15, 
2015, the purge water originates from the shallowest aquifer, is not likely to result in an 
exceedance of soil screening levels, is not discharged to a surface water, and is not from a mine 
adit or long-term pumping test. Therefore, the purge water from the groundwater sampling event 
will be discharged to pervious Facility ground.  
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Non-indigenous IDW such as disposable sampling scoops, bailers, nitrile gloves, ziplock bags will 
be bagged and placed in a trash receptacle for disposal in a landfill.  

Laboratory Analysis 

Soil and groundwater samples will be analyzed for VPHs in accordance with the Montana Tier 1 
Risk-Based Corrective Action (RBCA) Guidance for Petroleum Release Sites. Additionally, 
volatile organic compounds (VOCs) and RCRA metals and zinc will be analyzed in samples 
collected from MW-6 to meet requirements for a waste oil tank as shown in Table B of the 
guidance. 

Quality Assurance Quality Control 

Quality assurance/quality control (QA/QC) samples including duplicates (soil and water) and field 
blanks (water) will be collected at a minimum frequency of 1 per 20 natural samples (5%), or one 
per event as outlined in the relevant sections of WET SOP-16: Quality Control Sampling. One soil 
duplicate sample will be collected. One duplicate groundwater sample and one field blank sample 
will be collected during each event in conjunction with natural groundwater samples. The duplicate 
will be collected from a well that exhibited evidence of contamination during installation and will 
be collected simultaneously with its parent sample. The field blank will be collected during 
representative sampling conditions at the Facility by pouring laboratory provided organic-free 
deionized water into laboratory provided sample containers. QA/QC samples will be analyzed for 
the same constituents as the natural samples. 

Energy Laboratories will conduct all analyses of collected soil and groundwater samples and 
provide a laboratory QC report for each analysis. WET personnel will validate all laboratory 
analytical data in accordance with WET’s Data Verification and Data Validation SOG using DEQ’s 
Data Validation Summary Form (DVSF). This summary form will be included in the final report. 
Up to five laboratory reports and DVSFs will be generated during the completion of this work plan. 

Project Reporting 

WET will prepare and submit an Interim Data Submittal (IDS) for each interim groundwater 
monitoring event. The IDS will include a discussion, data, tables, and figures as described in the 
Groundwater Monitoring Work Plan and Report Guidance for Petroleum Releases. The schedule 
and scope for future groundwater monitoring events will also be provided as part of the IDS. 

Within 90 days of receipt of analytical data for the final sampling event, WET will prepare and 
submit a Generic Applications Corrective Action Report (AR-07. soil boring/well completion logs, 
groundwater monitoring field forms, laboratory analytical data, completed DVSFs, and Release 
Closure Plan (RCP) will be updated and appended to the report. 
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Cost and Schedule 

Work effort levels have been estimated using best professional judgement and typical scenarios 
related to work of this type. A detailed cost estimate is included as Appendix D. WET will begin 
implementation of the CAP upon DEQ approval of this CAP. 

If you have any questions or concerns, please contact me at rsurratt@waterenvtech.com or 406-
782-5220.

Sincerely, 

Raye Surratt 
Senior Engineer, UST/AST Technical Service Lead 

mailto:rsurratt@waterenvtech.com
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From: Sarah Jones
To: Ryan, Daphne; Raye Surratt
Cc: David Billion; Darwin Lindahl
Subject: RE: [EXTERNAL] Re: Former Lyon"s Motors - SVE System
Date: Tuesday, June 27, 2023 4:56:17 PM
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Thanks for your response Daphne.  I'll advise the contractor.  Have a good evening and thanks for all
your help on this project.

Sarah Jones, PE
Deluxe Engineering & Construction
Mobile: (406) 310-0618
Fax: (866) 438-4712
sjones@deluxece.com
www.deluxece.com

Please note: In an effort to maximize efficiency, I try to group my responses to emails and voicemails, so I may not get back
to you right away. For a more immediate response, please send me a text message. Thank you for your consideration. I look
forward to speaking with you.

On 6/27/2023 4:55:06 PM, Ryan, Daphne <daphne.ryan@mt.gov> wrote:

Hi Sarah,

I would recommend to not remove any of the wells. Since this is an open and active petroleum
release I would consider all monitoring wells necessary at this point.

Thanks so much and have a good night!

Daphne Ryan    |  Environmental Project Officer

Tanks, Brownfields, and Federal Facilities Bureau

Montana Department of Environmental Quality

Office: 406-444-6728  |  Daphne.Ryan@mt.gov
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From: Sarah Jones <sjones@deluxece.com> 
Sent: Tuesday, June 27, 2023 3:14 PM
To: Raye Surratt <rsurratt@waterenvtech.com>; Ryan, Daphne <Daphne.Ryan@mt.gov>
Cc: David Billion <dbillion@sio.midco.net>; Darwin Lindahl <darwin@lindahlarchitects.com>
Subject: RE: [EXTERNAL] Re: Former Lyon's Motors - SVE System

Thanks for the clarification.  Below is the guidance I gave the contractor.  

·  All wells on the site need to remain in place and be protected from disturbance or
contamination.

·  Piping systems between wells can be removed.

·  Any penetrations into the well casings, which are caused by removing the connecting
pipes, need to be patched by waterproof materials to prevent surface contamination
of the wells.

·  All well covers need to be surveyed to ensure that we have an accurate record of the
well cap elevations prior to disturbance.  Once construction is complete, well covers
will need to be surveyed again.  Results of before and after survey will be provided to
WET for their use in future monitoring events.  This work will be completed by Deluxe.

·  Upon completion of the finished subgrade grade, Deluxe with work with the contractor to
determine if any well casings need to be modified to meet finished grade elevations.

·  Well caps should be finished into the finished asphalt surfacing, taking care to ensure
that asphalt does not cover the well caps and that all caps can be removed for the
next monitoring event.

For the most part we tried to keep existing grades the same as finished grades, so I'm hopeful
that we won't disturb any PVC casings.  However, my instructions to them require them to
coordinate with me before adjusting elevations, once the finished subgrade is in place.   So, if it
is determined that a casing pipe needs to be adjusted I'll take before and after survey shots on it
and coordinate with Raye.  

The contractor did ask one question, which I told him I'd pass on.  Are all the monitoring wells
still active and necessary, or are there some that can be removed?

Thanks very much for your coordination on this issue!

Sarah Jones, PE
Deluxe Engineering & Construction
Mobile: (406) 310-0618
Fax: (866) 438-4712
sjones@deluxece.com
www.deluxece.com [deluxece.com]

Please note: In an effort to maximize efficiency, I try to group my responses to emails and voicemails, so I may not
get back to you right away. For a more immediate response, please send me a text message. Thank you for your

mailto:sjones@deluxece.com
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__http%3A%2Fwww.deluxece.com__%3B!!GaaboA!qCwfK0GSKPNxvfS_9AAGu85GbZsAeAFam6cdSBdBNCXYexU64qBGhmEsLA2cBpIlqsy09JgbAc30zbYc4zM%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769183155%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=l6TsV9mFnaIvAkIO5K%2F1Sbwe%2Bv%2B%2FRykdG4ZVkOPcoSM%3D&reserved=0


consideration. I look forward to speaking with you.

On 6/27/2023 2:30:32 PM, Raye Surratt <rsurratt@waterenvtech.com> wrote:

As long as you don’t disturb the PVC well casing while raising the monuments, we
shouldn’t need to re-survey. Our reference point for the elevation is the top of the PVC.

Thanks,

Raye

From: Ryan, Daphne <Daphne.Ryan@mt.gov> 
Sent: Tuesday, June 27, 2023 2:25 PM
To: Sarah Jones <sjones@deluxece.com>
Cc: Raye Surratt <rsurratt@waterenvtech.com>; dbillion@sio.midco.net
Subject: RE: [EXTERNAL] Re: Former Lyon's Motors - SVE System

Good afternoon Sarah,

It would be best practice that the monuments be flush with the newly paved surface so
there isn’t surface water collection resting on top of the monitoring wells, which could
lead to damage. If the height of the well monument is changed to become flush with the
newly paved surface it is likely that the wells will have to be resurveyed. I am unaware
of the survey measuring points were made, if it was from an arbitrary point or some
other method. I am also unsure if the PTRCB will cover the costs for resurveying the
wells.

Thank you,

Daphne Ryan    |  Environmental Project Officer

Tanks, Brownfields, and Federal Facilities Bureau

Montana Department of Environmental Quality

Office: 406-444-6728  |  Daphne.Ryan@mt.gov

[facebook.com]  [instagram.com]   [twitter.com]   

[youtube.com]     [arcg.is]
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From: Sarah Jones <sjones@deluxece.com> 
Sent: Monday, June 26, 2023 5:02 PM
To: Ryan, Daphne <Daphne.Ryan@mt.gov>
Subject: [EXTERNAL] Re: Former Lyon's Motors - SVE System

Thank you. We will remove the SVE system and finish the wells into the surface of the
new asphalt.

Have a good day!

Sarah Jones, PE

Deluxe Engineering and Construction

sjones@deluxece.com

Mobile: 406-310-0618

Fax: 866-438-4712

www.deluxece.com [deluxece.com]

On Jun 26, 2023, at 4:47 PM, Ryan, Daphne <Daphne.Ryan@mt.gov> wrote:

﻿

Good afternoon Sarah,

I heard back from Rachel at WET and she let me know that the SVE system is ok to be
removed.

Let me know if you have any more questions.

Thank you,

Daphne Ryan    |  Environmental Project Officer

Tanks, Brownfields, and Federal Facilities Bureau

Montana Department of Environmental Quality

Office: 406-444-6728  |  Daphne.Ryan@mt.gov

<image001.png>

mailto:sjones@deluxece.com
mailto:Daphne.Ryan@mt.gov
mailto:sjones@deluxece.com
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__http%3A%2Fwww.deluxece.com__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGixRiKjA%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=g57QXK7LdIx2PKwQgUlcHHHsWtb4r9mj4xqzxyelDnc%3D&reserved=0
mailto:Daphne.Ryan@mt.gov
mailto:Daphne.Ryan@mt.gov
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdeq.mt.gov%2F&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2FglyZfW5lvOsfAGiu8aiqTDY1QIkofNR0B7ZGZJffMg%3D&reserved=0


<image002.png>

[facebook.com]

<image003.png>

[instagram.com]  

<image004.png>

[twitter.com]   

<image005.png>

[youtube.com]   

<image006.png>

[arcg.is]

https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.facebook.com%2FMTDEQ__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGnsPB-gA%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=kPPsHvOuFrMkJltoKtEks9T1r7hNt%2BB7pIoZjKnkIn0%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.facebook.com%2FMTDEQ__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGnsPB-gA%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=kPPsHvOuFrMkJltoKtEks9T1r7hNt%2BB7pIoZjKnkIn0%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.instagram.com%2Fmontanadeq%2F__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGX3wWDSs%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=AYiDmig2hb%2BEsV5vEK35kVpTYJX9kQHv%2F2AU92PLU3w%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.instagram.com%2Fmontanadeq%2F__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGX3wWDSs%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=AYiDmig2hb%2BEsV5vEK35kVpTYJX9kQHv%2F2AU92PLU3w%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Ftwitter.com%2FMTDEQ__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGzSdny5k%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=xCGQMgnes0Rc7Aub7yuJSXWwyQ2SCQQDVQD9d0J7QOc%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Ftwitter.com%2FMTDEQ__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGzSdny5k%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=xCGQMgnes0Rc7Aub7yuJSXWwyQ2SCQQDVQD9d0J7QOc%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.youtube.com%2Fchannel%2FUCZpuxN606ueNWkZBg7udweA__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGbJwRYAE%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=k%2BV03wi49BewYjxfK1iPD%2FW9AzObRkp3y3gdMVt5Q3c%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.youtube.com%2Fchannel%2FUCZpuxN606ueNWkZBg7udweA__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGbJwRYAE%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=k%2BV03wi49BewYjxfK1iPD%2FW9AzObRkp3y3gdMVt5Q3c%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Farcg.is%2F1P0TSr1__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGIH3ZUTs%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=koXOBbnyC3oSplb6WggVV0yDfcptj9h%2BZmCWITfSbbM%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Farcg.is%2F1P0TSr1__%3B!!GaaboA!uIG-35MpeePMnavX0mPgyDGMGY0JPnf5A4f8HRytPoRgIEYi3oEjsjrXG-GlM0bHy642ZqtB6kVGIH3ZUTs%24&data=05%7C01%7Crsurratt%40waterenvtech.com%7C389b5d72252e4107b73408db7761b453%7C264e04a0008640fd969e6054730421a5%7C0%7C0%7C638235033769339367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=koXOBbnyC3oSplb6WggVV0yDfcptj9h%2BZmCWITfSbbM%3D&reserved=0


From: Sarah Jones
To: Rick Hoffman; David Billion
Cc: Ty Inglis; Darwin Lindahl; Raye Surratt
Subject: Butte GM Monitoring Wells and SVE System
Date: Friday, July 7, 2023 12:15:00 PM
Attachments: Monitoring Well Locations.pdf

C-1_7-7-23.pdf

Hello All -

I met with Raye Surratt, with WET yesterday to discuss the monitoring wells and SVE system and
received some good news.  Only 6 of the current wells need to be kept.  Most of the wells on-site are part
of the SVE system, which can be removed.  Only 6 are monitoring wells, as shown on the map attached.  

The onsite foreman has a copy of the attached map and I showed him how to tell the difference between
the two types of wells.  The 6 monitoring wells are not close to each other so they shouldn't pose a
significant problem to paving.  Each of the 6 wells will need to have to their top elevation adjusted, but the
casings are 2-inch PVC, so it will be easy to accomplish that task.  On the day the wells are adjusted,  I'll
need to be on-site, so I can provide WET with accurate data on the adjusted elevations of each
monitoring well.

The remaining wells are SVE wells and can be removed.  These wells include a 4-inch pvc casing with
cover.  The covers can be removed and disposed of.  The casings can be removed if possible.  If not
possible, they should be cut at least 6-inches below the bottom of the asphalt.  Any casings or holes
remaining should be filled with either bentonite chips or flowable fill concrete.  

Further good news is that the wooden shed on the south side of the site, which houses, the SVE blower,
can also be removed.  Nothing in the shed needs to be salvaged, unless desired by Butte GM.  This
allows us to simplify the curb in that area, as shown on the attached updated plan sheet.  I'll provide a
copy of this updated plan and the updated model to Forrest for staking purposes.  

Because we are not reduced to 6 wells which remain, I don't believe it is worth pursuing closure of the
UST Site at this time.  Based on my research, I believe that process would cost more than paving around
the 6 remaining wells.  However, I'll defer to Raye's guidance and Butte GM's final decision on that
issue.  

Thank you all for your patience as we addressed the presence of these wells on our project.  I believe we
ended up with an excellent and low impact solution.

Have a good day!  Feel free to give me a call if you'd like to discuss the information herein in more detail.

Sarah Jones, PE
Deluxe Engineering & Construction
Mobile: (406) 310-0618
Fax: (866) 438-4712
sjones@deluxece.com
www.deluxece.com

Please note: In an effort to maximize efficiency, I try to group my responses to emails and voicemails, so I may not get back
to you right away. For a more immediate response, please send me a text message. Thank you for your consideration. I look
forward to speaking with you.
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Job#: BUTTEGMM01
Date: 1/3/2019 FIGURE 3B


Groundwater Elevation Contours
September 2018


Former Lyons Motors Facility
Butte, MT


Path: M:\BUTTEGMM01\2018\Figure3B.mxd, Author: lwatson
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C.1
84 SYCAMORE ST.
BUTTE, MT 59701


(406) 310-0618
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PROPOSED SITE MAP
AND SITE DIMENSIONS


EXTENSION TO THE
EXISTING BUILDING


ENTRANCE


ENTRANCE


BSB PARKING/LANDSCAPING REQUIREMENTS APPLICABLE
ORDINANCE


ZONING C-2
FRONT YARD SETBACK 15 FT 17.23.090


SIDE YARD SETBACK 15 FT 17.23.100
REAR YARD SETBACK 25 FT 17.23.110


TOTAL LOT AREA 9.80 AC
LOT LANDSCAPE REQ. (4%) 17,075 SQFT 17.38.037
PARKING LANDSCAPE REQ. 2,475 SQFT
TOTAL LANDSCAPING REQ. 19,550 SQFT


FRONTAGE LANDSCAPING PROVIDED 3,393 SQFT
TOTAL TREES REQUIRED 20 17.38.037


FRONTAGE TREES PROVIDED 7
PARKING STALLS PROVIDED 99
DISPLAY STALLS PROVIDED 344


PARKING LOT LANDSCAPING REQUIREMENTS SHOWN ARE BASED ON PARKING
STALL NUMBERS AND NOT DISPLAY NUMBERS.  IN ADDITION TO THE LANDSCAPE
AREAS INCLUDED ABOVE, APPROXIMATELY 4.U8 ACRES OF THE WEST PROPERTY


WILL REMAIN VEGETATED WITH GRASSES WITH HEAVY TREE COVER.


STD. PAVING SECTION


3-IN ASPHALT
ASPHALT


SETOUT
P# Easting Northing


1 3863.1620 2300.5452
2 3873.4428 2280.5533
5 4143.5317 2298.2642
6 4172.9018 2300.2871
7 4253.8393 2300.3503
8 4253.5957 2612.3502
9 4169.3523 2612.2844


10 4123.6960 2625.5172
11 4116.1071 2741.9900
12 4096.3902 2747.4900
13 4096.3902 2759.3396
14 3872.4405 2759.3396
15 3872.4405 2625.6171
16 3862.1607 2622.1114
17 3862.2600 2592.9223
18 3873.2017 2589.3686
19 3873.2929 2472.5009
20 3955.4774 2472.5849
21 3961.9958 2490.5630
22 3975.4929 2490.5492
23 3975.4929 2542.7690
24 4102.1987 2542.7690
25 4102.1987 2486.7690
26 4122.6992 2486.7690
27 4122.6992 2403.9767
28 4099.6987 2403.9767
29 4099.6987 2387.3441


30 4099.6987 2367.3472
31 4099.6987 2334.1226
32 3985.1711 2334.1226
33 3962.1711 2339.1226
34 3962.1723 2347.6226
35 3944.8905 2347.6091
36 3939.4061 2327.6048
37 3911.4061 2327.5829
38 3905.8905 2347.5786
39 3873.3905 2347.5532
40 3863.0505 2327.5452
41 3871.3831 2357.0517
42 3912.6995 2359.1226
43 3912.6995 2459.1226
44 3962.1711 2459.1226
45 3962.1711 2479.2690
46 3986.9929 2479.2690
47 3986.9929 2535.2690
48 4094.6987 2535.2690
49 4094.6987 2479.2690
50 4117.6992 2408.9767
51 4094.6987 2408.9767
52 4094.6987 2339.1226
53 4106.3635 2280.7351
54 4106.3635 2302.8280
55 4143.0302 2302.8280
56 4143.0380' 2279.2638'


TRASH ENCLOSURE
WITH CONC. PAD


INSTALL 1711-LF STANDARD
CURB AND GUTTER PER MPWSS


STANDARD DETAIL #02528-1


NOTES:
1. FOR ALL AREAS TO BE PAVED, ALONG WITH A 1-FT HORIZONTAL OVERSIZE ZONE, THE


NATIVE SOILS ARE TO BE SCARIFIED 10-INCHES BELOW THE BASE COURSE PIT RUN
ELEVATION. THE NATIVE SANDY SOILS ARE TO BE MOISTURE CONDITIONED AND
COMPACTED TO 97% OF THE SOIL'S MAXIMUM DRY DENSITY AND +3 PERCENT OF THE
SOIL'S OPTIMUM MOISTURE CONTENT AS DETERMINED BY ASTM D698 STANDARD
PROCTOR.


2. BASE COURSE IS DEFINED AS DURABLE MATERIAL, GRAVELLY ROCK THAT DOES NOT BREAK
DOWN IN WATER, 3-INCH MINUS PIT RUN GRAVELS CONTAINING LESS THAN 10% NON-PLASTIC
FINES AS PRESCRIBED BY MONTANA PUBLIC WORK (MPW, SECTION 2234, PART 2.3.A, TABLE OF
GRADATIONS). ALL PLACED BASE COURSE MATERIAL SHOULD BE PLACED IN 8-INCH-THICK LIFTS
AND COMPACTED TO A STANDARD RELATIVE COMPACTION OF A LEAST 95%.  ON-SITE MATERIAL
CAN BE USED AS BASE COURSE AS LONG IS IT MEETS THE REQUIREMENTS ABOVE.


2. CRUSHED SURFACE AGGREGATE IS DEFINED 1-1/2-INCH MINUS CRUSHED BASE COURSE  AS
PRESCRIBED BY MONTANA PUBLIC WORK (MPW, SECTION 2235, PART 2.4.A, TABLE OF
GRADATIONS).


3. ASPHALT TO BE PG 58-28 GRADE WITH AGGREGATES MEETING MPWSS TYPE B GRADING
REQUIREMENTS.


HEAVY DUTY PAVING SECTION


3-IN ASPHALT


12-IN BASE
COURSE


2-IN CRUSHED
SURFACE
AGGREGATE


2-IN CRUSHED
SURFACE
AGGREGATE


PROTECT EXISTING
LIGHT POLES


PROTECT EXISTING LIGHT POLES AND
ELECTRICAL BOXES. ADJUST CURB


AROUND POLE IF NECESSARY


SEE SHEET C2A FOR DETAILS


CONCRETE EDGE THICKENING


8"X8" THICKENED EDGE8"


6" CONCRETE SLAB


THICKENED EDGE
AS PER DETAIL


THICKENED EDGE
AS PER DETAIL


THICKENED EDGE
AS PER DETAIL


REMOVE EXISTING
SVE BUILDING


1 7/7/23 HD SMJ SMJ SVE BUILDING REMOVAL AND CURB MOD


1



AutoCAD SHX Text

WV



AutoCAD SHX Text

WV



AutoCAD SHX Text

WV



AutoCAD SHX Text

FOUND DWYER YPC FOUND EVERLY YPC FOUND M&M 2.5" ALUM CAP EXISTING WATER VALVE EXISTING LIGHT POLE EXISTING COMM PEDESTAL EXISTING UTILITY BOX EXISTING UG POWER EXISTING GAS LINE EXISTING COMM LINE EXISTING BUILDING EXISTING CONCRETE EXISTING LANDSCAPING AREA EXISTING ASPHALT



AutoCAD SHX Text

EXISTING SIGN



AutoCAD SHX Text

H



AutoCAD SHX Text

Y



AutoCAD SHX Text

D



AutoCAD SHX Text

PROPOSED NEW STD. ASPHALT



AutoCAD SHX Text

PROPOSED NEW CONCRETE



AutoCAD SHX Text

PROPOSED NEW HEAVY DUTY ASPHALT



AutoCAD SHX Text

PRINTED: 7/7/20237/7/2023



AutoCAD SHX Text

FILENAME: C01.dwgC01.dwg





		Sheets and Views

		1 C.1 - PROPOSED SITE







From: Rick Hoffman
To: Raye Surratt
Cc: Tim Kohntopp
Subject: Re: Wells in parking lot
Date: Wednesday, December 18, 2024 4:50:36 PM

WARNING - This email originated from an EXTERNAL SOURCE. Do not reply, click any
link or open attachments unless you can confirm the sender. Please report suspicious emails to
itsupport

Ryan,
Tim was going to search late last week, I’ll circle back with him in the morning. I attached
him to this email also
Sent from my iPhone

On Dec 18, 2024, at 4:13 PM, Raye Surratt <rsurratt@waterenvtech.com> wrote:

﻿
Did you end up finding this sucker after we talked?

From: Rick Hoffman <rick@hoffmansmt.com> 
Sent: Wednesday, November 13, 2024 10:04 AM
To: Raye Surratt <rsurratt@waterenvtech.com>
Subject: Re: Wells in parking lot

WARNING - This email originated from an EXTERNAL SOURCE. Do not
reply, click any link or open attachments unless you can confirm the sender.
Please report suspicious emails to itsupport

I guessing it’s gone then we did find a couple extra can they be used in place of
that well?
You can give me a buzz to discuss 
1-406-490-7777
Sent from my iPhone

On Nov 12, 2024, at 3:16 PM, Raye Surratt
<rsurratt@waterenvtech.com> wrote:

﻿
Hey Rick,
My sampler is out there today and did not see MW-1. He believes
it should be located where the dumpster area is.
Thanks,

mailto:rick@hoffmansmt.com
mailto:rsurratt@waterenvtech.com
mailto:tkohntopp71@gmail.com
mailto:rsurratt@waterenvtech.com


Raye

From: Rick Hoffman <rick@hoffmansmt.com> 
Sent: Tuesday, November 5, 2024 4:17 PM
To: Raye Surratt <rsurratt@waterenvtech.com>
Subject: Re: Wells in parking lot

WARNING - This email originated from an EXTERNAL
SOURCE. Do not reply, click any link or open attachments unless
you can confirm the sender. Please report suspicious emails to
itsupport

Raye,
Yes I believe we did.
Thanks rick

Sent from my iPhone

On Nov 5, 2024, at 3:10 PM, Raye Surratt
<rsurratt@waterenvtech.com> wrote:

﻿
Did you get the other one uncovered?

From: Rick Hoffman <rick@hoffmansmt.com> 
Sent: Thursday, October 24, 2024 1:23 PM
To: Raye Surratt <rsurratt@waterenvtech.com>
Subject: Re: Wells in parking lot

WARNING - This email originated from an
EXTERNAL SOURCE. Do not reply, click any link or
open attachments unless you can confirm the sender.
Please report suspicious emails to itsupport

Raye,
We found one the other day. I will be running around
there tomorrow, let see what we have going on.
Thanks my contact 1-406-490-7777
Sent from my iPhone

mailto:rick@hoffmansmt.com
mailto:rsurratt@waterenvtech.com
mailto:rsurratt@waterenvtech.com
mailto:rick@hoffmansmt.com
mailto:rsurratt@waterenvtech.com


You don't often get email from
cmarkovich@markovichinc.com. Learn why this is
important

On Oct 24, 2024, at 12:19 PM, Raye Surratt
<rsurratt@waterenvtech.com> wrote:

﻿
Hi Rick,
Ty Inglis directed me to talk to you about
uncovering monitoring wells that were
paved over at Butte GM. It looks like just
one still needs to be uncovered, though I
am not sure which one it is. The wells that
were covered were MW-1 and MW-6 (see
attached). Can you let me know when you
can get to that?
Thanks,
Raye

From: Corey Markovich
<cmarkovich@markovichinc.com> 
Sent: Tuesday, October 22, 2024 2:31 PM
To: Ty Inglis <tyinglis62@gmail.com>; Raye
Surratt <rsurratt@waterenvtech.com>; John
Frankovich <jcfrankovich@markovichinc.com>;
Rick Hoffman <rick@hoffmansmt.com>
Cc: Danny Leas <dleas@waterenvtech.com>
Subject: RE: Wells in parking lot

WARNING - This email originated from
an EXTERNAL SOURCE. Do not reply,
click any link or open attachments unless
you can confirm the sender. Please report
suspicious emails to itsupport

Greetings.

One well was uncovered last week. Rick can
coordinate on any additional and is included
here.

_______________________________________
Corey Markovich
Markovich Inc.
2827 Lexington Avenue

mailto:cmarkovich@markovichinc.com
https://aka.ms/LearnAboutSenderIdentification
https://aka.ms/LearnAboutSenderIdentification
mailto:rsurratt@waterenvtech.com
mailto:cmarkovich@markovichinc.com
mailto:tyinglis62@gmail.com
mailto:rsurratt@waterenvtech.com
mailto:jcfrankovich@markovichinc.com
mailto:rick@hoffmansmt.com
mailto:dleas@waterenvtech.com
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FIELD LOGBOOK AND FIELD 
SAMPLING FORMS

SOP-1

All pertinent field investigation and sampling information will be recorded on a field form during each 
day of the field effort and at each sample site. The field crew leader will be responsible for ensuring 
that sufficient detail is recorded on the field forms. No general rules can specify the extent of infor-
mation that must be entered on the field form. However, field forms must contain sufficient informa-
tion such that someone could reconstruct all field activities without relying on the memory of the field 
crew. All entries shall be made in indelible ink weather conditions permitting. Each day’s or site’s 
entries will be initialed and dated at the end by the author.

At a minimum, entries on the field sheet or in field notebook must include:

• Date and time of starting work and weather conditions.
• Names of field crew leader and team members.
• Project name and type.
• Description of site conditions and any unusual circumstances.
• Location of sample site, including map reference, if relevant.
• Details of actual work effort, particularly any deviations from the field work plan or standard

operating procedures.
• Field observations.
• Any field measurements made (e.g., PID readings, pH, temperature).

For sampling efforts, specific details for each sample should be recorded using a standardized field 
form designed specifically for the sampling activity being conducted (ex., low-flow groundwater 
monitoring). Sampling field forms contain fill-in-the-blank type information in order that all pertinent 
information will be recorded. In addition to the items listed above, the following information is re-
corded on field forms during sampling efforts:

• Time and date samples were collected.
• Number and type (natural, duplicate, QA/QC) of samples collected.
• Analysis requested.
• Preservative added to samples.
• Sampling method, particularly deviations from standard operating procedures.

Strict custody procedures will be maintained with the field forms.  Field forms must always remain 
with the field team while being used in the field.  Upon completion of the field effort, photocopies of 
the original field forms will be made and used as working documents; original field forms will be filed 
in an appropriately secure manner.
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EQUIPMENT DECONTAMINATION

SOP-2

INTRODUCTION
The purpose of this section is to describe general decontamination procedures for field equipment. 
Decontamination will be performed on all nondedicated and non-disposable sampling equipment 
that may contact potentially contaminated media. Field personnel must wear disposable latex or 
nitrile gloves while decontaminating equipment at the project site and change gloves between every 
sample. Every precaution must be taken by personnel to prevent contaminating themselves with the 
wash water and rinse water used in the decontamination process.

EQUIPMENT
•	 5-gallon plastic tubs	
•	 Liquinox (detergent)
•	 5-gallon plastic water containers	
•	 Hard bristle brushes
•	 5-gallon carboy containing deionized water	
•	 Garbage bags
•	 1-gallon cube of 10% HN03	
•	 Latex or nitrile sample gloves
•	 1-gallon container or spray bottle of 10%
•	 Methanol or pesticide grade Acetone for organics	
•	 Spray bottles
•	 Paper towels 
•	 Aluminum foil

PROCEDURES
The following should be done in order to complete thorough decontamination:

1.	 Set up the decontamination zone upwind from the sampling area to reduce the chances of 		
	 wind borne contamination.
2.	 Visually inspect sampling equipment for contamination; use stiff brush to remove visible mate		
	 rial.
3.	 The general decontamination sequence for field equipment includes wash with Liquinox or an 		
	 equivalent degreasing detergent; deionized water rinse; 10% dilute nitric acid rinse; rinse 		
	 with deionized water three times. 
4.	 Rinse equipment with methanol in place of the nitric acid rinse if sampling for organic contam		
	 ination. Follow with a deionized water rinse.
5.	 Decontaminated equipment that is used for sampling organics should be wrapped in alumi		
	 num foil if not used immediately.
6.	 Clean the outside of sample container after filling sample container.
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SOP-2

Alternatively, field equipment can be decontaminated by steam cleaning, rinsing with 10% dilute 
nitric acid, and rinsing with deionized water.

All disposable items (e.g., paper towels, latex gloves), as well as rinse and wash water generated 
during decontamination, should be disposed in accordance with SOP-17 – Management of Investi-
gation-Derived Waste.
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SAMPLE NOMENCLATURE, 
DOCUMENTATION, AND CHAIN 
OF CUSTODY

SOP-3

INTRODUCTION
Sample documentation is an important step to ensure the laboratory, project manager, and field 
personnel are informed on the status of field samples. Depending on the specifics required for each 
project, several forms will need to be filled out. Most sample documentation forms are preprinted 
carbonless triplicates, enabling copies to be filled or mailed from labs or offices. The forms will be 
completed by field personnel, who have custody of the samples. The office copy will be kept in the 
project file and subsequent copies sent to the laboratory, or other designated parties.
Responsibility for completing the forms will be with each field crew leader. It is important the field 
crew leader is certain field personnel are familiar with the completion process for filling out forms, 
and the expected information is included.

Potential documents to be completed clearly in indelible ink for each sample generated include:
•	 Field Form
•	 Chain-of-Custody
•	 Custody Seal

A chain-of-custody form will be generated for all samples collected in the field for laboratory analy-
sis. The sampler may use a project-specific chain-of-custody form or a chain-of-custody form pro-
vided by the laboratory.

FIELD EQUIPMENT
•	 Indelible ink pen
•	 Chain-of-custody forms
•	 Custody seals

PROCEDURES
Sample custody records must be maintained from the time of sample collection until the time of 
sample delivery to the analytical laboratory and should accompany the sample through analysis and 
final disposition. The information to be included on the chain-of¬ custody form will include, but is not 
limited to:
•	 Project number/site name
•	 Sampler’s name and signature
•	 Date and time of sample collection
•	 Unique sample identification number or name
•	 Number of containers
•	 Sample media (e.g., soil, water, vapor, etc.)
•	 Sample preservative (if applicable)
•	 Requested analysis
•	 Comments or special instructions to the laboratory
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Each sample will be assigned a unique sample identification number or name. The information on 
the chain-of-custody form, including the sample identification number or name, must correspond 
to the information recorded by the sampler on the field forms (refer to SOP 1) and the label on the 
sample container.

A sample is considered under a person’s control when it is in their possession such that tampering 
is prevented. This includes placing the samples in an area of controlled access such as a building or 
locking the samples in a vehicle. When custody of a sample is relinquished by the sampler, the sam-
pler will sign and date the chain-of-custody form and note the time that custody was relinquished. 
The person receiving custody of the sample will also sign and date the form and note the time that 
the sample was accepted into custody. Samples will be shipped to the analytical laboratory follow-
ing the procedures in SOP 4. If an overnight shipping service is used to transport the samples to the 
laboratory, custody of the samples will be relinquished to the shipping service. The shipping service 
will not sign the chain-of-custody form; however, the samples can be tracked while in the custody of 
the shipping service. More than one sample may be included on a chain-of-custody form, as long as 
all of the samples are for the same project. Copies of the chain-of-custody form will be maintained in 
the project file, in accordance with standardized or project-specific data management procedures.
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SAMPLE PACKAGE AND SHIPPING

SOP-4

PACKAGING
All environmental samples collected should be packaged and shipped using the following proce-
dures:

1. Label all sample containers with indelible ink (on the side, not on the cap or lid).  Place labeled
sample bottles in a high-quality cooler containing an adequate amount of ice (sealed inside
two Ziploc bags) to maintain a temperature of 4°C or less inside the cooler.  Freeze packs,
or “Blue Ice” is NOT to be used. Ensure the cooler drain plug is taped shut.

2. Place the samples in an upright position and wrap the samples with absorbent, cushioning
material for stability during transport. Samples should not be loose; the cooler should be able
to withstand tough handling during shipment without sample breakage.

3. Fill out the appropriate shipping forms and place in a Ziploc bag then tape it to the inside lid
of the shipping container. Shipping forms usually consist of a chain-of-custody form, which
documents the samples included in the shipment and specifies the laboratory analyses for
each sample.

Note - A chain-of-custody form should be totally unique to a single cooler or shipping container.  A cool-
er should only contain samples that are listed on the chain-of-custody form inside that cooler, and the 
chain-of-custody form should not list any samples that are not in that particular cooler. For large sample 
efforts requiring samples be shipped in two or more coolers, DO NOT fill out a single chain-of-custody 
form for the entire set of samples and place multiple copies of the same form in multiple coolers. Place 
only one chain-of-custody in one of the coolers.

4. Close and seal the cooler using strapping tape.
5. Place completed sample custody seals on the cooler such that the seals will be broken when

the cooler is opened.  The custody seal must contain, at minimum, the signature of the
person relinquishing custody of the samples and the date the cooler is sealed.  Secure
the custody seals on the cooler with clear strapping tape.

6. Secure the shipping label with address, phone number, and return address clearly visible.

SHIPPING HAZARDOUS MATERIALS/WASTE
Hazardous materials need to be shipped using procedures specified under Federal Law. Samples 
need to be shipped in Ziploc bags or paint cans filled with packing material, depending on the level 
of hazard.  Special package labeling may be needed.  Consult the project manager for specific ship-
ping procedures.
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FIELD MEASUREMENT OF 
GROUNDWATER LEVELS/LIGHT 
NON-AQUEOUS PHASE LIQUID 
LEVELS

SOP-5

INTRODUCTION
In general, groundwater levels [and Light Non-Aqueous Phase (LNAPL) levels, if applicable] in wells 
will be measured prior to commencing development, purging, sampling, pumping tests, or other 
activities that disturb the fluid pressure relationships in the well. Measurements may be taken during 
such events for purposes other than determining static conditions and may also be taken to determine 
static conditions after such activities if an appropriate period of time has elapsed to allow steady-state 
conditions to return. 

EQUIPMENT
•	 Electronic water level monitoring probe (for water levels only) 
•	 Electronic multi-phase interface monitoring probe (for measuring water levels and LNAPL 		
	 levels)
•	 Keys for well locks
•	 Tools to open well covers (e.g., socket wrench, spanner wrench, etc.)
•	 Watch or stopwatch
•	 Pens and field logbook or other appropriate field forms (e.g., groundwater purge and sample 		
	 forms)
•	 Monitoring well construction data (for total depth and screen intervals of well)
•	 Personnel and equipment decontamination supplies (refer to SOP-2)

PROCEDURES 
1.	 If more than one well will be measured, conduct measurements in the order of lowest to highest 

chemical concentrations previously detected in samples from the monitoring wells.
2.	 Allow the well to equilibrate by removing the protective cap and leaving the well open for a 

period before beginning taking measurements. Generally, removing all site well caps prior to 
collecting the first liquid level measurement provides sufficient time to reach equilibrium.

3.	 Examine the monitoring well for any structural damage, poorly fitting caps, and leaks into the 
inner casing. Record all well maintenance issues on the appropriate field sampling form or field 
log book.

4.	 If LNAPL is not present, use a pre-cleaned water level probe or equivalent to measure depth to 
water from the indicated survey mark on the well casing. If a mark is not present, measure from 
the top of the northern side of the well casing.

5.	 If LNAPL may be present, use a pre-cleaned, electric, multi-phase interface probe to measure 
the depth of the LNAPL and depth to water. Record both measurements on the sampling form 
or field logbook. Unless otherwise instructed, always measure depths to LNAPL layer and 
groundwater from the indicated survey mark. If a mark is not present, measure from the top of 
the northern side of the well casing.
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6.	 Repeat measurements at least once by lifting the probe tape at least one foot out of the well 
allowing the measurer to confirm the accurate foot, tenth-of-a-foot, and hundredth-of-a-foot 
mark on the tape.

7.	 Follow personnel and equipment decontamination procedures outlined in SOP-2.
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MEASUREMENT OF FIELD 
PARAMETERS: pH, DISSOLVED OXYGEN, SPECIFIC CONDUC-

TANCE, TURBIDITY, OXIDATION RE DUCTION POTENTIAL, AND TEMPERATURE

SOP-6

INTRODUCTION
This guideline describes the procedures typically used to measure the pH, dissolved oxygen, specif-
ic conductance, turbidity, oxidation reduction potential (ORP, also referred to as redox potential), and 
temperature of ground- or surface water.

EQUIPMENT
•	 Multi-parameter water quality meter 
•	 Flow-through cell or plastic cup
•	 Transport/calibration cup 
•	 Probe sensor guard
•	 Operations manual
•	 Spare batteries
•	 Standard conductivity calibration solutions [447, 1413, 2074, 8974 microSiemens per centi		
	 meter (μS/cm)]
•	 pH buffers (4.00, 7.00, 10.00)
•	 ORP calibration solution
•	 Pens, field logbook, and/or appropriate field forms (e.g., groundwater purge and sample form)
•	 Personnel and equipment decontamination supplies 

PROCEDURES
Calibrate multi-parameter water quality meter at the office prior to commencement of field activities 
to check instrument is in proper working order.  At a minimum, calibrate before use each day (or 
more frequently as necessary) as indicated below.  The initial daily calibration may be performed at 
the office (if located in proximity to the site), motel, or in the field. 

1.	 Press the On/Off Key.  Check the battery charge indicator located at the bottom of the liquid 		
	 crystal display (LCD) screen.  Replace batteries if the battery charge indicator is low.
2.	 Calibrate the meter according to the manufacturer’s instructions.  Note: The meter must be 		
	 calibrated for each field parameter in accordance with the instructions in the operations man-		
	 ual at the beginning of each sampling day.  Additional calibrations may be performed during 		
	 the day if deemed necessary. 
3.	 Connect the probe sensor to the flow-through cell.  If the flow cell is not used, make sure the 		
	 probe sensor guard is installed. 
4.	 Begin passing water into the flow-through cell.  If the flow-through cell is not used, place the 		
	 probe module into a sample of the water or directly into the body of water being evaluated.  		
	 Be sure to completely immerse all sensors into the water.
5.	 Provide a constant flow of fresh water across the probe module to actuate readings.
6.	 Observe the meter’s LCD display and record the values on the groundwater purge and sample 	
	 form or field logbook.
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7. Remove the probe from the water and rinse (soak) with distilled water.
8. Place the probe sensor in the transport/calibration cup with 1/2 inch of potable water for

short-term storage.  The transport/calibration cup should be sealed to prevent evaporation.
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INTRODUCTION
These instructions are in general accordance with the United States Environmental Protection Agency 
(EPA) Region One Low-Stress (Low-Flow) Standard Operating Procedure (September 2017) and are 
applicable for using a peristaltic or bladder pump with the pump’s intake placed at the midpoint of a 
10 foot or less well screen or an open interval. Field instruments are already calibrated. The equipment 
is set up according to the diagram at the end of these instructions.

SUPPLIES

Documentation Items
•	 Field sampling forms or field tablet with appropriate electronic sampling forms
•	 Pens and indelible markers

Sampling Items
•	 Sample bottle(s)
•	 Preservative(s)
•	 Coolers for sample bottle(s)
•	 Ice for cooler(s)
•	 Filter(s) (if required)

Equipment/Instrumentation
•	 Water level or interface meter
•	 Pump (peristaltic or bladder)
•	 Pump controller with built-in compressor
•	 Tubing 
•	 Appropriately sized t-splitter
•	 Multi-parameter meter (temperature, dissolved oxygen [DO], specific conductance [SC], pH, 

oxidation/reduction potential [ORP]) with flow through cell
•	 Turbidity meter
•	 Graduated container

All sampling equipment shall be inspected for damage and repaired, if necessary, prior to arriving on-
site.



2Founded on Practical Solutions. Driven by Innovation.

Title Here
SOP-08B

GENERAL PROCEDURES—PURGING
1.	 Review well installation information. Record well depth, length of screen or open interval, and 

depth to top of the well screen. Determine the pump’s intake depth (e.g., mid-point of saturated 
screen /open interval).

2.	 On the day of sampling, check security of the well casing, perform any safety checks needed 
for the site, and set up the equipment. 

3.	 Check well casing for a reference mark. If missing, make a reference mark. Measure the water 
level (initial) to 0.01 ft. and record this information.

4.	 Measure product level, if present, and water level and record this information on the field 
sampling form. The water level or interface meter will have to be removed from the well to install 
the pump, but then lowered back down the well after the pump is installed to monitor water 
level during the purge.

5.	 Install the pump’s intake to the appropriate depth (e.g., midpoint) of the saturated well 	
screen, which is often the midpoint of the screen interval for fully submerged well 	
screens, or at the midpoint of the portion of screen penetrating the saturated zone for 	
well screens straddling the water table. The pump should be installed slowly to minimize 	
disturbance to the water column.
a.	 attach the pump discharge line to the t-splitter. 
b.	 Attach tubing between the other side of the t-splitter to the lower stem of the multi-parameter 

meter flow through cell. Tubing lengths should be kept as short as possible to minimize 
heating of the groundwater. Heat may cause the groundwater to degas and adversely affect 
data quality.

c.	 Attach tubing to the lower part of the t-splitter and either a valve end or a clamp on the end 
of the tubing for the collection of turbidity readings prior to entry to the flow through cell. 

d.	 Attach tubing from the upper stem of the multi-parameter meter flow through cell and direct 
it to a purge tank or pervious ground in accordance with the site sampling and analysis plan 
or DEQ’s Disposal of Untreated Purge Water from Monitoring Wells flow chart (if applicable).

6.	 Start the pump at a low rate and slowly increase the flow rate until the water level begins to
drop.  Flow rate should not exceed milliliters per minute (mL/min).
a.	 Slow the rate if drawdown occurs until water level stabilizes. Water levels should not drop 

below 0.3 feet of the initial water level. 
b.	 If the rate cannot be reduced enough to avoid excess drawdown (>0.3 ft), pump at the lowest 

achievable rate and record on the sampling form. If the water level stabilizes after exceeding 
0.3 ft, calculate the volume of water between the initial water level and the stabilized water 
level and purge at least that amount of water before collecting a sample.

c.	 If the well runs dry or the water level gets to a point where the pump can no longer produce 
water, then a bailer can be used. Collect sample for containers in order of priority, and if 
enough water is left in the well, collect a sample for the multi-parameter storage cup for a 
single set of parameters. 

d.	 Once the water level is stable, record the pump settings and purge rate using a graduated 
container and a timing device. 

7.	 After starting the pump, turn on the multi-parameter and turbidity meters and take readings every 
three to five minutes. Three consecutive readings must be within stabilization criteria before 
collecting a sample. Stabilization criteria may be set by the specific project, but otherwise, use 
the stabilization criteria defined in Table 1 below.
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8.	 Once criteria are met to collect a sample, turn off the multi-parameter and turbidity meters 
and disconnect the pump discharge tubing from the t-splitter and begin collecting water in the 
sample containers in order of priority. Collect, preserve, close, and store samples as soon as 
possible and according to the analytical method(s). 
Note: For sites requiring capture of all purge water, make sure sample collection takes place over a 
containerized area (sampling tote or bucket) so that spills are captured. 
a.	 If collecting samples for organic compounds, including petroleum hydrocarbons, ensure 

that all engines (vehicles, generators, etc.) operate 30 feet downwind of the sampling area. 
Engines will be shut down prior to opening sample collection containers. During sample 
collection, pumps and meters should be powered using the vehicle battery or a portable 
battery. 

b.	 Volatile organic compound samples and dissolved gas samples should be collected first, 
followed by semi-volatile organic compounds, then inorganic parameters, or as required by 
the sampling and analysis plan. 

9.	 Once samples are collected, acquire a final depth-to-water measurement, and turn off the 
pump. Record the total purged volume by calculating the time from pump start to stop with the 
purge rate. Remove the pump from the well and decontaminate the sampling equipment.

Parameter Unit
Stabilization

Criteria
Exception

Dissolved Oxygen (DO) milligrams per liter (mg/L) ±10% <0.50 mg/L
Oxidation/Reduction Potential 
(ORP)

millivolts (mV) ±10 mV

pH standard units (s.u.) ±0.1 s.u.
Specific Conductance (SC) microsiemens per centimeter (µS/cm) ±3%
Turbidity nephelometric turbidity units (NTU) ±10% <5 NTU

Table 1. Stabilization Criteria
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SUBSURFACE SOIL SAMPLING – Borehole and Excavation
The purpose of this section is to provide procedures which may be employed in a subsurface sam-
pling program to obtain samples of materials that are: (1) representative of subsurface conditions at 
the site, (2) appropriate to the types of analyses to be performed, and (3) cost effective toward meet-
ing goals of the project.  Sampling may consist of either a general survey or detailed exploration and 
may often encompass both.  A general survey is designed to obtain preliminary information about 
subsurface conditions such as depth to rock and soil classification.  

Borehole Sampling
Equipment
•	 Drill rig and associated drilling and sampling equipment as specified in project specific work 		
	 plans.
	 -Hollow stem auger
	 -Air-rotary casing hammer
	 -Dual tube percussion hammer
	 -Sonic
	 -Cable tool
	 -Mud rotary
	 -Reverse rotary
	 -Direct push technology
•	 Continuous-core barrels.
•	 Split-spoon drive sampler.
•	 Large capacity stainless steel borehole bailer.
•	 Photoionization detector (PID) or flame ionization detector (FID).
•	 Sample containers (laboratory-supplied).
•	 Sample labels, pens, and field logbook or appropriate field forms (e.g., boring and well con		
	 struction logs).
•	 Personnel and equipment decontamination supplies.
•	 Sample shipping and packaging supplies.

Procedures
1.	 Obtain applicable drilling and well construction permits prior to mobilization.
2.	 Mark boring locations specified in the project-specific sampling and analysis plans (SAPs).  		
	 Sampling locations may need to be relocated based on presence of underground utilities (see 		
	 Procedure 3).  Invasive activities may not begin until utility marking is complete or notification 		
	 from the utility company has been received that marking is unnecessary.
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Procedures
1.	 Identify and mark the test pit location(s).  Invasive activities may not begin until utility marking 		
	 is complete or notification from the utility company has been received that marking is 			 
	 unnecessary.
2.	 Identify overhead obstructions and underground utilities that may interfere with the backhoe 		
	 excavation.
3.	 Clear test pit locations for underground utilities and structures by notifying Montana’s one-call 	
	 notification center (1-800-424-5555) (required) at least 2 but not more than 10 business days 		
	 prior to commencement of field activities.  In addition, contact knowledgeable site operations 		
	 personnel and use a private utility locator service (if necessary) to identify possible 			 
	 underground utilities.
4.	 Excavate the test pit to the desired depth and length using the backhoe.  Excavator bucket 		
	 will be decontaminated between test pit locations by either brushing off residual soil 			 
	 and/or steam cleaning.  Actual sampling depths and locations will vary from test pit to
	 test pit, as described in the project-specific sampling and analysis plans (SAPs).  Collect 		
	 the sample by either driving a split-spoon sampler into the unearthed material, driving a brass 		
	 or stainless-steel liner with a rubber mallet into the material, or collecting a represen-
	 tative sample using a stainless steel or plastic scoop.  In any case, collect the sample in a
	 way that will minimize headspace in the sample container.  Where possible and practicable, 		
	 subsurface soil samples will be collected from the test pit sidewalls and/or excavation 			 
	 floor using a hand auger or similar device without entering the excavation.  If attempts 			 
	 to retrieve a sample using a hand auger or similar device fail, then a sample may be collected 		
	 from the excavator bucket.

NOTE: Field personnel will not enter a test pit unless a detailed hazard assessment has been conducted 
and adequate safety equipment is used during excavation.

5.	 Record the physical and lithologic conditions of the test pit and sampling location within the 		
	 test pit in the field logbook or other appropriate field forms (i.e., test pit log). 
6.	 If no visible indications of contamination are present, backfill the excavation with the material 		
	 removed or backfill and compact with imported clean fill.  If visible indications of contami		
	 nation are present, cover or otherwise secure the test pit pending decisions from 			 
	 Project Manager regarding appropriate backfilling procedures.  Contaminated 				  
	 soil from an excavation will be placed on an appropriate liner, bermed, 					   
	 and covered with an impermeable cover pending decisions from the Project Manager			 
	 regarding appropriate sampling/handling/disposal.
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INTRODUCTION
This guideline describes procedures to construct and develop monitoring wells. Monitoring well 
construction will be consistent with applicable state and local requirements, such as Administrative 
Rules of Montana—Montana Board of Water Well Contractors guidance (ARM 36.21.801 to 809) for 
work in Montana. 

Monitoring wells will be constructed using a contractor licensed in the state in which the work is being 
conducted, such as a licensed monitoring well constructor as defined by Montana Code Annotated 
(MCA 85-2-516) for work in Montana. 

EQUIPMENT
• Drill rig
• Schedule 40 polyvinyl chloride (PVC) blank casing
• Schedule 40 PVC slotted casing, of appropriate slot size
• Schedule 40 PVC threaded and slip caps
• Schedule 40 stainless steel blank casing
• Schedule 40 stainless steel, wire-wrapped casing, of appropriate slot size
• Stainless steel threaded and slip caps
• Stainless steel well centralizers (for deep wells)
• Mild steel isolation casing with welded centralizers
• Locking standpipes
• Ground-level, traffic-rated, watertight well housing enclosure
• Locking expansion plugs
• Combination or key lock
• Filter pack sand
• Type I or II Portland cement
• Concrete
• Bentonite powder
• Bentonite pellets or chips
• Personnel and equipment decontamination supplies
• Personal protective equipment as specified in the Site-Specific Health and Safety Plan (HASP)
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PROCEDURES
1.	 Arrive on-site with the appropriate drilling equipment and materials for site conditions. The 

driller shall properly decontaminate all drilling equipment and materials prior to arrival on-site. 
Decontamination usually includes steam or hot water cleaning methods.

2.	 Drilling muds or drilling solutions of any kind are not to be used during drilling activities in 
conjunction with monitoring well construction. Acceptable drilling techniques include air-rotary, 
cable tool, roto sonic, and hollow-stem auger. If unconsolidated material is encountered, it may 
be necessary to drive steel casing during drilling to maintain borehole integrity. 

3.	 	Hydraulic jacks or the drill rig can be used to pull back the steel casing following emplacement 
of plastic casing.

4.	 A detailed lithologic log shall be completed during drilling activities. Water bearing characteristics 
of the formations should also be denoted on the log. In addition, details of monitoring well 
construction should also be described on the well log including total depth, perforated interval, 
sizes and types of construction materials, etc.

5.	 After completing a boring, verify the monitoring well screen and blank casing specifications 
stated in the task-specific work plans (if applicable). Assemble and install the monitoring well

6.	  	screen and blank casing through the center of the hollow stem auger, drive casing, or open 
boring. The assemblage typically consists of a slotted section of threaded Schedule 40 PVC or 
stainless-steel wire-wrapped screen with a threaded bottom cap and a threaded blank

7.	 	section of well casing long enough to reach the ground surface (or higher if a standpipe 
monument is used). Affix a slip cap or watertight expansion plug to the top of the casing during

8.	 	 installation to prevent debris from entering the well. Typically, the casing string is held in tension 
and supported with a wire line while it is being lowered into the boring and, if possible, while the 
drilling string is being removed.

9.	 If appropriate based on formation characteristics, place clean, appropriately sized, commercial 
sand (filter pack) around and to 2 or 3 feet (as specified in the task specific work plans)

10.		above the slotted section of the monitoring well casing. If pre packed screens are used, it may 
not be necessary to place extra sand above the pre-packed screened casing. 

11.		However, this step may still be appropriate to prevent well-seal materials from entering the 
filter-pack. Carefully pour the filter pack through the drill string annular space as the auger or 
temporary casing is removed from the boring. If possible, use a measuring device to observe the 
height of the sand column and monitor for bridging of the material. 

12.	Place a 2- to 3-foot-thick bentonite seal above the sand or natural filter-pack while the auger and 
conductor casing is removed from the boring. If required in the well construction permit, notify 
the appropriate inspector before placing the well seal.

13.	Fill the remainder of the annulus between the well casing and the borehole wall with bentonite 
chips, cement/bentonite grout (with approximately 5 percent bentonite), or a high-solids bentonite 
slurry (typically 11 to 13 pounds per gallon), to a depth of approximately 1 foot bgs.

14.	 	If the water level is higher than the seal, use a tremie pipe to place the grout/slurry. In sand 
and gravel formations, a minimum of 10 feet of surface seal shall be used unless the zone of 
monitoring is higher.

15.	Install a protective well monument over the casing.
a.	 For a flush-mounted monument, cut off the blank well casing so that it is approximately 

4 inches below the ground surface (unless otherwise specified by local requirements). 
Install a threaded cap or a locking, watertight, expansion plug on the monitoring well. 
Cover the casing opening and pour rapid-setting cement into the upper foot of the boring 
around the casing. Set a traffic-rated, pre-cast concrete or steel, well enclosure with a 
watertight rubber seal into the cement (to approximately 1 foot bgs), with the upper 
rim of the monument extending approximately 1 inch above grade (unless otherwise 
specified by local requirements). Construct a concrete apron around the monument to 
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direct precipitation runoff away from the well.
b.	 For aboveground completion, extend the well casing to a sufficient height above 

the ground surface (2 to 2.5 feet) (unless otherwise specified by local requirements). 
Pour cement into the upper 1 foot of the well boring and install a 5 to 6-foot-
long, locking, steel well housing in the cement around the well casing so that the 
monument extends approximately 2 to 3 feet bgs. Construct a circular or square 
concrete pad (approximately 4 square feet) around the monument and extending 
approximately 4 inches above grade. Install at least 3 traffic bollards (at least 
3-inches in diameter around the well monument pad in a triangular array, if the 
well is located in an area where vehicular traffic may reasonably be expected. 
Install a threaded cap or a locking, watertight, expansion plug on the monitoring 
well and a padlock on the monument lid hasp. 

Safety equipment required on-site of the drill rig is mandatory. Personal protective equipment includes (at 
a minimum): hard hat, safety glasses, steel toed boots, gloves, first aid kit, and site safety plan-with routes 
to hospitals known by all personnel on-site.
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This guideline describes the procedures typically followed during operation of a photoionization 
detector (PID).

EQUIPMENT
•	 RAE Systems model Plus, Classic, or equivalent
•	 Calibration gas with regulator and tubing
•	 Locking storage bags or pint plastic jars with aluminum foil covering
•	 Toolkit
•	 Operations manual
•	 Spare batteries
•	 PPE including gloves
•	 Pens, field logbook, and/or appropriate field forms

PROCEDURES
Calibrate PID at the office prior to commencement of field activities to check instrument is in proper 
working order. At a minimum, calibrate before use each day (or more frequently as necessary) as 
indicated below. The initial daily calibration may be performed at the office (if located in proximity to 
the site), motel, or in the field. Calibration checks must also be completed at the end of each sampling 
day. 

1.	 Check the battery charge level. If in doubt, charge the battery as described in the manual. The 
battery should typically be recharged daily after use.

2.	 Turn unit on. Do not look into the sensor (ultraviolet radiation hazard)—the probe or pump should 
make an audible sound (whine or solid tone) confirming operation.

3.	 Perform zero and calibration procedures as described in the operating manual. Calibration 
can be performed for specific compounds so that the instrument response is proportional to 
calibration gas concentration. If typical isobutylene calibrant is utilized; the instrument manual 
provides response factors for other compounds. 

Note: Verify that the ionizing lamp in the PID is suitable for the compounds being evaluated. Consult the table 
below, or the operator’s manual for ionization potentials and response factors for common compounds. A 
PID is not suitable for detecting methane. The instrument should be calibrated under ambient conditions 
to account for temperature and humidity. Use instrument manufacturer designed moisture trap on probe 
when testing saturated soil or water samples.

4.	 Once calibrated, the unit is ready for use. Place a filter on the intake before use! Position the 
filtered intake assembly close to the area in question because the sampling rate allows only for 
localized readings.

5.	 A slow, sweeping motion of the intake assembly helps to prevent the bypassing of problem 
areas.
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6.	 Use the heated headspace method below: 
•	 Place a consistent amount of soil into a sealable plastic bag (i.e., approximately 100 grams of 		
	 soil).
•	 Seal the plastic bag. If environmental conditions are warm/hot (vehicle heater use unneces		
	 sary), then set the bag outside to warm up, preferably in the sun. If environmental conditions 		
	 are cool/cold (vehicle heater use necessary), then set the bag on the windshield vent heater.
•	 Wait a consistent amount of time (typically several minutes).
•	 Open the bag slightly, insert the intake assembly into bag, and observe the peak reading.
Note: Static voltage sources, such as power lines, radio transmissions, or transformers, may interfere 
with measurements. Consult the operating manual for a discussion of necessary considerations.

7.	 Record the measurements on the field logbook or other appropriate field form.

SPECIAL NOTES
Read the operator’s manual thoroughly. As with any field instrument, accurate results depend on the 
operator being completely familiar with the unit. Be aware that moisture may affect readings. Clean 
and maintain the instrument and accessories to obtain representative readings.

In the event the instrument must be shipped via a courier service (i.e., UPS, FedEx, etc.) from the 
office to a field location, ship the instrument (including calibration gas) via ground in accordance with 
Department of Transportation regulations and courier service requirements. 

PID Lamp Selection

Lamp Description Typical Compounds Detected 
9.8 eV Most Selective Lamp Benzene, aromatic compounds, 

and amines.
I0.6 eV Standard PID Lamp All compounds detected by 9.8 

eV lamp as well as chlorinated 
compounds, including vinyl 
chloride, DCE, TCE, PCE, and 
chlorobenzene.

11.7 eV Detects Broadest Range of 
Analytes

All compounds detected by 
10.6 eV lamp as well as methy-
lene chloride, carbon tetrachlo-
ride, chloroform, and 1,1,1-tri-
chloroethane.
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EQUIPMENT
• 2- or 4-inch-diameter vented surge block
• Centrifugal surface pump
• Submersible pump (4-inch-diameter wells or larger)
• 55-gallon Department of Transportation (DOT)-approved drums
• Teflon®, stainless steel, or PVC bailer
• Teflon®-coated bailer retrieval wire
• Airlift pump with foot valve and compressor
• Bladder pump (2-inch-diameter wells only)
• Electric water level monitoring probe
• Multi-phase interface monitoring probe
• Multi-parameter water quality meter
• Sample labels, pens, and field logbook or other appropriate field forms (e.g., groundwater well

development form)
• Personnel and equipment decontamination supplies
• Personal protective equipment as specified in the Site-Specific Health and Safety Plan (HASP)

PROCEDURES
1. After allowing the well seal and monument to cure for a sufficient period, develop the well

unless development will compromise the potential usability of the well or exacerbate turbidity
problems. [Note: In general, wells containing light non-aqueous phase liquid (LNAPL) should not
be developed.] The purpose of developing a monitoring well is to remove drilling fluids
and fines from the borehole/filter pack.

2. Prior to development activities, measure and record the total casing and groundwater depth.
3. If applicable, evaluate the well for the presence of LNAPL.
4. If the depth to water in the monitoring well is less than 25 feet bgs, the well may be developed

using a centrifugal surface pump with flexible, discharge tubing. If the depth to water in the well
is greater than 25 feet bgs, a submersible impeller or airlift pump (with an oil trap and filter) may
be used. In some cases, a well may be developed by hand bailing using either a pre-cleaned
stainless steel or PVC bailer.

5. A surge block of appropriate size can be moved up and down inside the screened section of the
well casing to create a surging action that hydraulically stresses the filter pack. When an impeller
pump is used for development, the pump itself can be moved up and down in the casing to
create a surging action.
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6.	 During development of the well, record the following water quality parameters and observations 
on a groundwater well development form:

a.	 Depth to water
b.	 Development time and volume
c.	 Development (flow) rate
d.	 pH, temperature, specific conductance, and turbidity
e.	 Other observations, as appropriate (e.g., color, presence of odors, or sheen)

7.	 Continue developing the well until water quality parameters have stabilized and the turbidity of 
the discharge water is low. 

Note: If fine-grained materials are present, low turbidity may not be achievable. Stop development if the 
development process is causing an increase in the turbidity of the produced groundwater. 

8.	 Follow personnel and equipment decontamination procedures outlined in SOG-2.

Note: It is customary to wait 1 to 3 days after developing a well before sampling; however, the appropriateness 
of sampling a well after development should be determined on a case-by-case basis. In general, wells 
completed in highly transmissive formations can be sampled immediately following development without 
concern that development will introduce bias into sampling results. 
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INTRODUCTION
Quality Control (QC) samples are submitted along with natural samples to provide supporting laboratory 
data to validate laboratory results. QC samples are submitted blind except for matrix spikes and trip 
blanks, and do not have any unique identifying codes that would enable the lab or others to bias these 
samples in any way. Usually, the time or sampling location is modified in a way which will separate 
blank and standard samples from the rest of the sample train. QC samples are identified only on field 
forms and in field notebooks. The following codes are typically used:

Code Type Description

N Natural Sample Soil, water, air, or other of interest material from a field site.

SP Split Sample A portion of a natural sample collected for independent analysis; used in 
calculating laboratory precision.

FD Duplicate Sample Two samples taken from the same media under similar conditions; also used to 
calculate precision.

FB Field Blank Deionized water collected in sample bottle; used to detect contamination 
introduced during the sampling process.

RB Rinsate Blank Deionized water run through or over decontaminated equipment; used to verify 
the effectiveness of equipment decontamination procedures.

TB Trip Blank
Inert material (deionized water or diatomaceous earth) included in sample 
cooler; sent by the lab, the sample is used to detect any contamination or cross-
contamination during handling and transportation.

In general, selected QC samples will be inserted into the sample train within a group of twenty samples. 
QC samples will be prepared in the field, apart from trip blanks. Trip blanks will be supplied by the 
laboratory and will accompany each sample cooler containing samples for analysis of volatile organic 
compounds. 

Typical QC sample collection frequencies are presented in the table below. Refer to the project-specific 
sampling and analysis plan or quality assurance plan for the appropriate QC sample frequency.  Each 
field crew leader will be responsible for all QC samples prepared by that crew.

QC 
Sample

Purpose Collection Frequency

Field 
Duplicate Measure field precision. 1 per 20 natural samples per media

Rinsate 
Blanks

Evaluate effectiveness of equipment 
decontamination and sample handling 
procedures.

1 per 20 natural samples per media

Field Blank
Assess possible cross-contamination 
of samples due to ambient conditions 
during sample collection.

1 per 20 natural samples per media, or 1 per day

Trip Blank Evaluate sample preservation, 
packing, shipping, and storage. 1 per cooler containing samples with volatile constituents
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INTRODUCTION
This SOP describes the management of investigation-derived waste (IDW). The project specific 
Sampling and Analysis Plan should be referenced for additions or deletions to the methods noted 
below.

EQUIPMENT
•	 Department of Transportation (DOT)-approved packaging (typically DOT 17E or 17H drums) or 	
	 other appropriate containers
•	 Funnel
•	 Bushing wrench
•	 15/16-inch socket wrench
•	 Shovel
•	 Appropriate markers (spray paint, paint pen) and labels
•	 Plastic sheeting
•	 Drip pans
•	 Pallets
•	 Personal protective equipment as specified in the Site-Specific Health and Safety Plan (HASP)

PROCEDURES
Preparing Containers

1.	 Place each container on a pallet if it is to be moved with a forklift after it is full. 
2.	 Ensure that packaging materials are compatible with the wastes to be stored in them. Bung-type 

drums should be used to contain liquids. If a liquid is corrosive, a plastic or polymer drum should 
be used. 

3.	 Solids should be placed in open-top drums. Liners are placed in the drums if the solid material 
is corrosive or contains free liquids (other than water). Gaskets are also used on open-top drum 
lids.

KNOWN OR ASSUMED NON-HAZARDOUS WASTE
1.	 As waste materials are generated, place them directly into storage containers. Alternatively, 

depending on quantity, soils may be contained onsite on plastic sheeting and covered pending 
analytical results. In certain instances, if it is known that the IDW is not hazardous, it can be 
disposed of onsite (e.g., dispose the purge water on the ground, place soils back into test pits).

2.	 If the IDW is placed into a container, do not fill storage containers/drums completely. Provide 
sufficient space so that containers will not be overfull if their contents expand.

3.	 After filling a storage container/drum, seal it securely. Use a bung wrench or socket wrench, for 
a bung-type or open-top drum, respectively. 

4.	 Label the container indicating its content, date, and origin/location.
5.	 If it is known that the IDW is not hazardous, arrange for disposal of the IDW as a solid waste.
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6.	 If no information exists as to determine whether the IDW is hazardous (e.g., records, analytical 
results, of other knowledge of the IDW properties), the IDW must be profiled to determine 
disposal options. 

7.	 To profile the waste:
a.	Contact the proposed disposal facility to obtain the type of information the disposal facility will 

need before accepting the IDW, including necessary analytical data. 
b.	If analytical data are needed, collect a sample or samples of the IDW and submit to an analytical 

laboratory.
c.	Upon receiving the analytical results, arrange for the proper disposal of the IDW. 

Note: The disposal facility will rely on you to provide information regarding the types of constituents that 
may be present in the IDW. 

HAZARDOUS WASTES
1.	 As waste materials are generated, place them directly into storage containers. 
2.	 Do not fill storage containers/drums completely. Provide sufficient space for expansion.
3.	 After filling a storage container/drum, seal it securely. Use a bung wrench or socket wrench, for 

abung-type or open-top drum, respectively. 
4.	 Label drums or other packages containing hazardous waste. To comply with marking and 

labeling requirements, affix a properly filled out yellow hazardous waste marker. Do not mark 
drums with Water & Environmental Technologies’ name. All waste belongs to the client. Include 
the accumulation start date on the label. 

5.	 During an ongoing investigation, use a paint marker to mark the contents, station number, date, 
and approximate quantity of material on each drum or other container. 

6.	 Do not mix IDW with one another or with other materials. Do not place items such as Tyvek® 
suits, gloves, equipment, or trash into drums containing soils or liquids, and do not mix water 
and soil. Disposable protective clothing, trash, soil, and water materials should be disposed of 
in separate containers.

7.	 Place the containers in a secured area equipped with a secondary containment system, if  
appropriate. 

8.	 While storing the IDW, the substantive standards in 40 Code of Federal Regulation (CFR) Parts 
264 and 265 Subparts I and J or State equivalent must be complied with. 

9.	 Dispose the IDW upon completion of the field work or incorporate the IDW into the remedial 
action upon initiation of the final remedy. If the IDW will be disposed offsite, the IDW will need to 
be manifested for transportation in accordance with federal or state requirements.

SUPERFUND REQUIREMENTS
Testing and management of IDW originating from within a Superfund area, such as operable of the 
Butte/Anaconda NPL Sites, must be addressed in Site-Specific SAPs.

REFERENCE
Montana Department of Environmental Quality. (Undated). Technical Guidance Document #10 - Options 
for Discharge of Hydrocarbon-Contaminated Wastewater. Montana Department of Environmental 
Quality, Remediation Division, Petroleum Release Section, Helena, Montana.
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